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PREFATORY ESSAY 


THE INFLUENCE OF MODERN RESEARCH ON THE SCOPE 

OF WORLD-HISTORY. 

By Henry Smith Willlame, M.D., B.8e. 


■fTTBEN Queen Victoria came to the throne, the year 4004 T!.c. wan accepted, in all sobriety, as the 
T I date of the creation of the world. Perhaps no single statement could more vividly emphasize 
the change in the point of view from which scholars regard the chronology of ancient history than the 
citation of this indisputable fact To-day, though Bibles are still i>rintecl with the year 4004 it-c. in the 
mai’gin of tlte first chapter of Genesis, no scholar would protend to regard this reference seriously. On 
the contrary, the scholai'ship of to-<lay regards the fifth millennium ii.c. as well within the historical period 
for such nations as Jilie Egyptians and the Babyloniana It has come to bo fully accepted, that when wc 
use such a plirase as “ the age of the world ” wc are dealing with a ])eriud that must be measured not in 
thousands but in millions of years ; and that to the age of man must bo allotted a period some hundreds 
of times as great as the five thousand and odd years allowed by the old cbronologista This changed 
point of view, needless to say, has not been reaehoil without ardent and even bitter contioversy. Yet the 
transformation is unequivocal ; and the revised conception no longer seems to connote the theological 
implications that were at first ascribed to it. It has now become obvious that the data afforded by the 
Hebrew writings should never have been regarded as sufficiently accurate for the purpose of exact 
historical computations : that, in short, no historian working along modern scientific lines could well have 
made the mistake of supposing that the genealogical lists of the Pentateuch afforded an adequate chrono- 
logy of world-history. But it should not be forgotten that to many generations of close scholai’ship 
these genealogical lists seemed to convey such knowledge in the most premse terms, and that at so i-ecent 
a date as, for example, the year in which Queen Victoria came to the throne, it was nothing less than a 
rank heresy to question the historical accuracy and finality of chronologies which bad no other source or 
foundation. 

This changed point of view regarding the chronology of history may without hesitation be ascribed 
to the influence of evidence obtained in a single field of inquiry, the field, namely, of Ai'ckeology. No 
doubt the evidence as to the age of the earth and as to the antiquity of man was gathered by a class of 
workers not formally included in the ranks of the ardueolo^st : workers commonly spoken of as palseon- 
tologists, anthropologists, ethnologists, and the like. But the distinction scarcely covers a real diffSerence. 
The scope of the ardueolo^t’s studies must include every department of the ancient history of man as 
preserved in antiquities of whatever character, be they tumuli along the Baltic, fossil skulls and graven 
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bouBH from the caves of France, the flint implements, pottery, and mummies of Egypt, tablets and bas- 
reliefs from Mesopotamia, coins and sculptures of Greece and Rome, or inscriptions, waxen tablets, parch- 
ment rolls, and i)apyTi of a relatively late ijeriod of classical antiquity. 

If ali one time the monuments of Greece and Home claimed the almost undisputed attention of the 
archaeologist, tliat time has long since passed. P'or the most importoit historical records that have come 
to us in recent decades we have to thank the Orientalist, though the clysical explorer has been by no 
means idle. It is the purpose of the present essay to ]x>int out in general terms the import of the 
message of arch.eological discovery in the Victorian Era in its bearings ui>on the great problems of world- 
history. Perhaps this pui*po8e may l)e l)eBt attained if we take up these problems one after another, con- 
trasting in each wise the old ])oint of view with the new, and briefly outlining the evidence on which the 
present decision rests. This, of course, is not the ])lacc for details as to the archaeological discoveries 
involved Hero we have to do witli only such discoveries as have led to l)road historical generalizations 
regarding such sulyects as the Antiquity of Man, the Anti<iuity of Culture, the Chronology of Ancient 
History, tho Stfitus of Bible History, the Cretlibility of Kirly Classical History, the Origin and Develop- 
ment of the Art of Writing, and tlie Evolution of the Fine Arts. 

lliA Antiquity of Man, the Antiquity of Cirilizatiou, and the Chronology of Aneurd HistOTy. 

With regard to the changed concejition as to the age of the earth, it is necessary to recall that this 
(iame al)Out througli the effort/S of the pila^ontologists and geologists, with only indirect or incidental aid 
from the arclKcologists. The reform inovoment l»egan actively with James Hutton in the later years of 
the 18th century, and was forwarded hy the studios of William Smith in England and of Cuvier in 
Franc.e; bat the really etiicient chanqiion of the conception that the earth is very old was Sir Charles 
Lyell, who published the first editi(»n of his c]K>cli-making PrirwipleH of Geology only a few years before 
Queen Victoria came to the tliroiie. Lyell demonstrated to the satisfaction, or — perhaps it should rather 
he Wild — to the dissatisfaction, of his contcmpjraries that the story of the geological ages as recorded in 
the stratfi. of the earth becomes intelligible only when vast stretches of time are presupposed. Of course 
the demonstration was not ac.cn])ted at once. On the contrary, the hampioiis ti*adition that the 

earth was less than six thousand years ohl heM their ground most tenaciously, and the earlier years of 
the Victorian hha were years of bitter c.ontiovei’sy. The result of the contest was never in doubt, however, 
for the geological evidence, once it had been gathered, was unequivocal; and by about the middle of the^ 
century it w;i8 pretty generally admitted that the age ot tho earth must be measured by an utterly 
different standard from that hither!.o in vogue. This concession, however, by no means implied a like 
change of view regarding the ago of man. A fresh volume of evidonco required to be gathered, and a new 
controversy to be \vageil, l»oforc tho old data for tho creation of man could be abandoned. Lyell again 
was in the forefront of the progressive movement, and his work on The Antiquity of Man, published in 
1863, gave cuireucy for tho first time to the new opinions. The evidence upon which these opinions 
were based had been gathered by su(!h anthropologists as Schmorliug, Boucher de Perthes, and others, and 
it had to do chietly with the finding of implements of human construction associated with the remains of 
extinct animals in tlie beds of caves, and with tlie ri^covery of similar antiquities from alluvial deposits 
the great age of which was demonstrated by their depth. Every item ^of the evidence was naturally 
subjected to the closest scrutiny, but at lust tho conservatives were forced reluctantly to confess them- 
selves beaten. Their traditional arguments were p>werles8 before the amiy of data marshalled by the 
new science of prehistoric archn'ology. Ix>okiug Uick even at tlie short remove of a single generation, 
it is difficult to appreciate how revolutionary was tlie conception of tho antiquity of man thus inculcated. 
It rudely shocked the traditional attitude of scholarship towards the history of our race. It disturbed 
the most cherished traditions and tho most sacred themes. It seemed to thi^ten the very foundations of 
religion itself. Yet the present generation accepts the antiquity of man as a mere matter of fact. Here, 
as so often elsewhere, the heresy of an elder day has come to seem almost an axiomatic truth. 
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This is not the place to suggest, even in the roughest outline, the social, ethical, and religious impli- 
cations that were bound inseparably with the revolutionary conception as to man's creation. It may not 
be amiss to add, however, that in establishing the broad fact of man's antiquity, prehistoric archaiology as 
yet falls short of the power to estimate, even roughly, in terms of years the periods with which it deals ; 
and history, in the narrower sense, can hardly be said to exist without chronology. On the other hand, 
some of the most remarkable advances for which the historian must thank the archccologist have to do 
with the chronology of the early periods of Oriental history. Indeed, the greatest feat of the archicologist 
has been the opening up to our observation, and the bringing within the scope of the historian, of long 
periods which, without his aid, must still have belonged to the vague realms of the prehistoric. 

If we go back in imagination to the beginning of the Victorian Era and ask what was then known 
of the history of Ancient Egypt, Mesopotamia, and Asia Minor, we find ourselves confronted with a 
startling paucity of knowledge. The key to the mysteries of Egyptian history had indeed been found, 
thanks to the recent efforts of Thomas Young and Champolhon, but the deciphering of inscriptions had 
not yet progressed far enough to give more than a vague inkling of what was to follow. It remained, 
then, virtually tnie, as it had been for two thousand years, that for all that we could learn of the history 
of the Old Orient in pre-classical days, we must go solely to the pages of the Bible and to a few classical 
authors, notably Herodotus and Hiodorua A comparatively few pages summed up, in language often 
vague and mystical, all that the modern world had been permitted to remember of the history of the 
gi'catest nations of antiquity. To these nations the classical writers had ascribed a traditional importance, 
the glamour of which still lighted their names, albeit revealing them in the vague twilight of tradition 
rather than in the clear light of history. It would have been a bold, not to say a reckless, dreamer who 
dared predict that any future researches could restore to us the lost knowledge that had lieen forgotten 
for more than two millemiiums. Yet the Victorian Era was scarcely ushered in tefore the work of 
rehabilitation began, which was to lead to the most astounding discoveries and to an altogether unpre- 
cedented extension of historical knowledge. Early in the ’forties the Frenchman Botta, quickly followed 
by Sir Henry Layard, began making excavations on the site of ancient Nineveh, the name and fame of 
which were a tradition Iiaving scarcely more than mythical status. The spade of the discoverer soon 
showed that all the fabled glories of the ancient Assyrian capital were founded on realities, and eridence 
was afforded of a state of civilization and culture such as few men supposed to have existed on the earth 
Ijpfore the Golden Age of (Irocce. Not merely were artistic sculptures and l)as-rcliefs found that demon- 
strated a high development of artistic genius, but groat libraries were soon revealed, — books consisting of 
bricks of various sizes, or of cylinders of the same material, inscribed while in the state of clay with 
curious characters, which became indelible when baking transformed the clay into brick. No one was able 
to guess, even in the vaguest way, tfte exact inteqiretation of these odd characters ; but, on the other 
hand, no one could doubt that they constituted a system of writing, and that the piles of inscribed tablets 
were veritable books. There were numerous sceptics, however, who did not hesitate to assert that the 
import of the message so obviously locked in these curious inscriptions must for ever remain an absolute 
mystery. Here, it was said, were inscriptions written in an unknown character and in a language that for at 
least two thousand years had been absolutely forgottea In such circumstances nothing less than a miracle 
could enable human ingenuity to fathom the secret. Yet the feat pronounced impossible by mid-century 
scepticism was accomplished by contemporary scholarship, amidst the clamour of opposition and incredulity. 
Its success contains at once a warning to those doubters who are always crying out that we have reached 
the limitations of knowledge, and an encouragement and stimulus to would-be explorers of new intellectual 
realms. 

In a few words the manner of the discovery was this. It appears at a glance that the Assyrian 
written character consists of g|||ppB of horizontal, vortical, or oblique strokes. The characters thus com- 
l^sed, though so simple as to their baisal unit, are appallingly complex in their elaboration. The Assyrians, 

with all their culture, never attained the stage of analysis which demonstrates that only a few fundamental 
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sounds are involved in human speech, and hence that it is possible to express all the niceties of utterance 
with an alphabet of little more than a score of letters. Halting just short of this analysis, the Assyrian 
ascribed syllabic values to the characters of his script, and hence, instead of finding twenty odd characters 
sufficient, he required about five hundred. There was a further complication in that each one of these 
characters had at least two different phonetic values ; and there were other intricacies of usage which, 
liad they l)een foreknown by inquirers in the middle of the 19 th century, might well have made the 
problem of decipherment seem an utterly hopeless ona 

Fortunately it chanced that another people, the Persians, had adopted the Assyrian wedge-shaped 
stroke as the foundation of a written character, but, making that analysis of which the Assyrians had 
fallen short, had borrowed only so many characters as were necessary to represent the alphabetical sounds. 
This made the problem of deciphering Persian inscriptions a relatively easy one. In point of fact this 
problem had been partially solved in the early days of the 19th century, thanks to the sagacious guesses * 
of the German philologist Grotefend. Working with some in8crij)tionB from Pcrsepolis which were found 
to contain references to Darius and Xerxes, Grotefend had established the phonetic values of certain of 
ttie l^ersian cliaraetors, and liis successors wore j)erfecting the discovery just about the time when the new 
Assyrian finds were made. It chanced tliat tliere existed on the jKjlishcd surface of a cliff at Behistun in 
Western Persia a tri-Iingual inscription which, according to Diodorus, had been made by Queen Somiramis 
of Nineveh, but which, as is now known, was really the work of King Darius. One of the languages 
of this inscription was Persian ; anotlicr, as it now appeared, was Assyrian, the language of the newly 
discovered books from the libraries of Nineveh. There was reason to suppose that the inscriptions were 
ideiiticiil in moaning ; and fortunately it proved, when the in8crij)tions wore made accessible to investigation 
through the efforts of Sir Henry Ihiwlinson, that the Persian inscription contained a large number of 
proper names. It was well known tliat projKjr names are usually transcribed from one language into 
another witli a tolerably close i-etention of their original sounds. For example, the Greek names Ptokmaios 
and Kleopatra became a part of the Eg)q)tiaii language and aj)pcarcd regularly in Egyptian inscriptions 
after Alexjinder s general became King of Egypt. Similarly, the Greek names Az/ms, DarioSy and Kerm 
were as close an imitation as jmicticable of the native names of these Persajj^uonarchs. Assuming, 
then, that the proper iiarnos found in the Persian portion of the Behistun inscription occurred also in the 
Assyrian portion, retaining virtually the same sound in each, a clue to the i)honetic values of a large 
number of the Assyrian characters was obviously at hand. Phonetic values known, Assyrian was fouial 
to be a Semitic language cognate to Hebrew. 

These clues were followed up by a considerable number of investigators, with Sir Henry Kawlinson in 
tlio van. Thanks to their efforts, the new science of Assyriology came into being, and before long the 
message of the Assyi’ian l)ook8 had ceased to be an enigma. Of coume tliis work was not accomplished 
in a day or in a year, but, considering the difficulties to be overcome, it was carried forward with 
marvellous expedition. In 1857 tlie now scholarship was put to a famous test, in which the challenge 
thrown down by Sir George Corncwall Lewis and Ernest Kenan was met by Kawlinson, Hiiicks, Oppert, 
and Fox Talbot in a conclusive manner. The sceptics liad declareil that the new science of Assyriology 
was itself a myth : that the investigatora, self-deceived, hod in reality only invented a language, and read 
into tho Assyrian inscriptions something utterly alien to the minds (ff the Assyrians themselves. But 
when a comlnittee of tho Koyal Asiatic Society, with (xoorge Grote at its head, decided that the 
translations of an Assyriaii text made independently by the scholam just named were at once perfectly 
intelligible and closi]|r in accord with one another, scepticism was silenced, and the new science was 
admitted to have made good its claiina 

Naturally the early investigators did not fathom all the niceties of the language, and the work of 
grammatical investigation has gone on continuously under tho auspices it a constantly growing band of 
worker!^ Doubtless much still remains to be done ; but the essential thing, from the present standpoint, is 
that a sufficient knowledge of the Assyrian language has been acquhed to ensure trustworthy translations of 
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the cuneiform texts. Meanwhile, the material foimd by Botta and Layard, and other successors, in the ruins 
of Nineveh has been constantly augmented through the efforts of companies of other investigators, and 
not merely Assyrian, but much earlier Babylonian and Chaldsean texts in tJie greatest profusion have been 
brought to the various museums of Europe and America. The study of these different inscriptions has 
utterly revolutionized omr knowledge of Oriental history. Many of the documents are strictly historical 
in their character, giving full and accurate contemporary accounts of events that occurred some thousands 
of years aga Exact dates are fixed for long series of events tliat previously were quite unknown. 
Monarchs whose very names had been forgotten are restored to history, and the records of their deeds 
inscribed under their very eyes are Iwforo us, — contemporary documents such as neither Oree<!o 
nor Borne could boast, nor any other nation, with the single exception of Egypt, until sti-ictly luodc^rn 
times. 

There are, no doubt, gaps in the record ; there are long periods for which the chronology is still 
uncertain. Naturally there is an increasing vagueness as one recedes further into the past, and fur the 
earlier history of Chaldsea there is great uncertainty. Nevertheless, the Assyriologist speaks with a good 
deal of confidence of dates as remote as 8800 b.o., the time asciibed to King Sargon, who was once 
regarded as a mythical person, but is now known to have been an actual monarch. Indeed, there 
are tablets in the British Museum labelled 4500 RC. ; and later researches, particularly those of the 
expedition of the University of Pennsylvania at Nippur, have brought us evidence which, 
interpreted with the aid of estimates as to the average rate of accumulatidh of dust deposits, leads 
to the inference that a high state of civilization hod been attained in Mesopotamia at least 9000 
years ago. 

While the Assyriologists have been making these astonishing revelations, the Egyjitologists have not 
been behindhand. Such scholars as lepsius, Brugseh, de Rouge, Lenormant, Birch, Mariette, Ma8])ero, 
and Erman have perfected the studies of Young and Ghamjiollion ; while at the same time these and a 
considerable company of other explorers, most notoble of whom are Gardner Wilkinson and Professor 
Flinders Petrie, have brought to light a vast accumulation of new material, much of which has the 
highest importance from the standpoint of the historian. Lists of kings found on the temple wall at 
Abydos, in the fragments of the Turin papyrus and elsewhere, have cleared up many doubtful points 
in the lists of Manetho, and at the same time, as Professor Petrie has pointed out, have proved to us 
hjpw true a historian that much-discussed writer waa Manetho, it will be recalled, was the Egyptian 
who wrote the history of Egypt in Greek in the time of the I’tolemies. His work in the original 

unfortunately perished, and all that we know of it we learn through excerpts made by a few later 

classical writera These fragments have imtil recently, however, given us our only clue to the earlier 
periods of Egyptian history. Until d>rroboration was found in the Egyptian inscriptionp ttemselves, not 
only were Manetho’s lists in doubt, but scepticism had been cvried to the point of denying that Manetho 
himself had ever existed. This is only one of many cases where the investigations of the archaeologist 
have proved not iconoclastic but reconstructive, tending to restore confidence in classical traditions which 
the scientific historians of the age of Niebuhr and George Comewall Lewis regarded with ^^ticism. 

As to the exact dates of early Egyptian history there is rather more of vagueness than for the 
corresponding periods of Mesopotnmia. Indeed, approximate accuracy is not attained until wo arc within 
sixteen hundred years of our own era ; but' the sequence of events of a period preceding this by two 
thousand years is well established, and the recent discoveries of Professor Petrie carry hack the record 
to a period which cannot well be less than five thousand, perhaps not less than ipz thousand years b.o. 

Both from iigypt and Mesopotamia, then, the records of the archaeologist have brbught us evidence of 

the existence of a highly developed civilization for a period exceeding by hundreds, perhaps by thousands, 
of years the term which had' hitherto been considered the full period of man’s existence. 

Wo may note at once Ifow these new figures disturb the historical balance. If our forerunners of 
ttght or nine thousand years ago were in a noonday glare of civilization, where shall we look for the 
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much-talked-of “ dawnings of hiBtory ? By this new standard the Romans seem our contemporaries in 
latter-day civilization; the Golden Age” of Greece is but of yesterday; the pyramid-builders are only 
relatively remote. The men who built tlie temple of Bel at Nippur, in the year (say) 5000 B.C., must 
have felt themselves at a pinnacle of civilization and culture. As Professor Mahaify has suggested, the 
era of the Pyramids may have l)een the veritable autumn o^ civilization. Where, then, must we look 
for its springtime ? The answer to that question must come, if it come at all, from what we now speak 
of as prehistoric archeology ; the monuments from Memphis and Nip^r and Nineveh, covering a mere 
ten thousand years or so, are records of recent history. 

Archcnology and Bible History, 

The efforts of the students of Oriental archieology have l)een constantly stimulated by the fact that 
their studies brought them more or less within the field of Bible history. A fair proportion of the workers 
who have delved so enthusiastically in tlie fields of Egyptian and Assyrian exploration w'ould never have 
taken up the work at all but ffjr the hope that their investigations might substantiate the Hebrew 
records. For a long time this hoi)e proved illusory, and in the case of Egyptian archaeology the results 
have proved disai)pointing even up to the very present. Considering the important part played by the 
Egyptian sojourn of the Hebrews, as narmted in the Scriptures, it was certainly not an over-enthusiastic 
})rediotion that the Egyptian monuments when fully investigated would divulge important references to 
Joseph, to Moses, and to the all-iiiqxniiant incidents of the Exodus; but half a century of 
exj)ectant attention in this diroction has led only to disap})ointment. It would be rash, considering the 
buried treasures that may yet await the future explorer, to assert that such records as those in question 
can never come to light. But, ednsideriug the fulness of the contemporary Egyptian records of the 
XIXth dynasty that are already known, it becomes increasingly doubtful whether the Hebrews in Egypt 
])layeil so inqwrtant a part in history, wlicn viewed from the Egyptian standpoint, as their own records 
had seemed to imply. As the foigotteu history of Oriental antiquity has been restored to us, it has come 
to bo understood that, politically siHjaking, the Hebrews were a relatively insignificant people, whose chief 
importance from the standpoint of material history was derived from the geographical accident that 
made them a sort of buiTer between tlie greater nations about t))em. Only once, and for a brief period, 
in the reigns of Uavid and Solomon did tlie Hebrews rise to anytliing like an equal jdane of political 
importance with their immediate neiglilxnus. What gave them a seeming importance in the eyes ^ 
])OBterity was the fact that the tme history of the Egyptians, MesojictamianB, Arabians, and Hittites bad 
been well-nigh forgotten. The various literatures of those nations were locked from view for more than 
two thousand years, while the literature of Israel had not merely been preserved, but had come to be 
regarded as infl{>u*ed and sacred among all the cultured nations of the Western world. Now that the lost 
literatures have been restored to us, the status of the Hebrew writings could not fail to be disturbed. 
Their very isolation had in some measure accounted for their seeming importance. 

All true historical perspective is Luised upon comparison, and where only a single account has been 
preserved of any eviqint or of any i)eriod of history”, it is extremely difficult to judge that account with 
liistorical accuracy. An illustration of this truth is furnished in profane history by the account which 
Thucydides has given us of the Poloiwimesian War. For most of th^ period in question Thucydides is 
the only source ; atid despite the inherent merits of a great writer, it can hardly be doubted that the 
tribute of almost unqualified praise that successive generations of scholars have paid to Thucydides must 
have been in some xueasure qualified if, for example, a Spartan account of the Peloponnesian War had 
boon preserved to us. Professor Malmify has pointed out that many other events in Greek liistory are 
viewed by us in somewhat perverted i^erapective because the great writers of Greece were Athenians 
rather than Spartans or Thebans. Even in so important a matter as the great conflict between Persia 
and Greece it has been suggested moi^ than once that we should be able to gain a much truet view 
were Persian as well as Greek accounts accessibla 
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Not many years ago it would have boon accounted a heresy to suggest that the historical books of 
the Old Testament had conveyed to our minds estimates of Oriental history that suffered from this same 
defect ; but to-day no one who is competent to speak with authority protends to doubt that such is 
really the fact Even conservative students of the Bible urge that its liistorical passages must be viewed 
precisely in the light of any other historical writings of antiquity ; and the fact that the oldest Hebrew 
manuscript dates only from the 8th century A.D., and therefore of necessity brings to us the message of 
antiquity through the fallible medium of many generations of copyists, is far more clearly kept in mind 
than it formerly was. Every belief of mankind is in the last analysis amenable to reason, and finds its 
origin in evidence that can appeal to the arbitrament of common sense. This evidence may in certain 
cases consist chiefly of the fact that generations of our predecessors have taken a certain view rcgaiding a 
certain question ; indeed most of our cherished beliefs have this foundation. But when such is the case, 
mankin d has never failed in the long-run to vindicate its claim to rationality by showing a readiness to 
give up the old belief whenever tangible evidence of its fallaciousness was forthcoming. The case of the 
historical books of the Old Testament furnishes no exception. These had been sacred to almost a liundrcd 
generations of men, and it was difficult for the eye of faith to sec them as other than absolutely infallible 
documents. Yet the very eagerness with which the champions of the Hebrew records searched f(jr 
archaeological proofs of their validity, was a tacit confession that even the most unwavering faitli was not 
beyond the reach of external evidence. True, the believer sought corroboration with full faith that he 
would find it ; but the very fact that he could think such external corroboration valuable imj)lie(l, 
however little ho may have realized it, the subconscious concession that he must accept external evidence 
at its full value, even should it prove contradictory. If, then, an Egyptian inscription of the XlXth 
dynasty had come to hand in which the names of Joseph and Moses, and the deeds of the Israelites as a 
subject people who finally escaped from bondage by crossing the Kcd Se^l, were recorded in hioroglyi)hio 
characters, such a monument would have been hailed with enthusiastic delight by every champion of the 
Pentateuch, and a wave of supreme satisfaction would have passed over all Christendom. 

It is not too much, then, to say that failure to find such a monumout has caused deep disappointment 
to Bible scholars everywhere. It does not follow that faith in the Ihble record is shaken, althougli in 
some quarters there has been a pronounced tendency to regard the liistory of the Egyptian sojouni iis 
mythical ; yet it cannot be denied that Egyptian records, corroborating at least some phases of the Bible 
^«tory, would have been a most welcome addition to our knowledge. Some recent finds have, indeed, 
seemed to make inferential reference to the Hebrews, and the marvellous collection of letters of the XVIIIth 
dynasty found at Tel el-Amarna — letters to which we shall refer later — have the utmost importance as 
l)roving a possible early date for the Mosaic accomita But such inferences as these are but a vague 
return for the labour expended, anu an almost cruelly inadequate response to seemingly well-founded 
expectationa 

When wo turn to the field of I3abylonian and Assyrian archteology, however, the case is very 
different. Here we have documents in abundance that deal specifically with events more or less 
referred to in the Bible. The records of kings whose names hitherto were known to us only through 
Bible references have been found in the ruins of Nineveh and Babylon, and personages hitherto but 
shadowy now step forth as clearly into the light of history as an Alexander or a Ciesar. Moreover, the 
newly discovered treasures deal with the beliefs of the people as well as with their history proper. The 
story of the books now spoken of as the “ Creation ” and “ Deluge ” tablets of the Assyrians, in the 
British Museum, which were discovered in the ruins of Nineveh by Layard and by George Smith, has 
been familiar to everyone for a good many yeara The acute interest which they excited when George 
Smith deciphered their contents in 1872 has to some extent abated, but this is only because scholars 
are now pretty generally agreed os to their bearing on the corresponding parts of Genesis, The jjarticular 
tablets in question date on^ from about the 7th century b.c., but it is agreed among Assyriologisla 
that they are copies of older texts current in Babylonia for many centuries before, and it is obvious 
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that the compilers of Genesis bad access to the Babylonian stories. In a word, the Hebrew Genesis 
shows unequivocal evidence of Babylonian origin, but, in the words of Professor Sayce, it is but " a 
^mraphrase and not a translation.’* However disconcerting such a revelation as this would have been to 
the theologians of an elder day, the Bible scholar of our own generation are able to regard it with entire 
composure. 

From the standpoint of the historian even greater interest attaches to the records of the Assyrian 
and Babylonian kings wlion compared with the historical books of the Old Testament. For some 
centuries the inhabitants of Palestine were subject to periodical attacks fi'om the warlike inhabitants of 
Mesopotamia, as even the most casual reader of the Bible is aware. When it became known that the 
accounts of these invasions formed a part of the records preserved in the Assyrian libraries, historian and 
theologian alike waited with breathless interest for the exact revelations in store ; and this time oxi)ecta- 
tion was not disappointed. As, one after another, the various tablets and cylinders and annalistic tablets 
liave been translated, it has become increasingly clear that here are almost inexhaustible fountains of 
knowledge, ami that sooner or later it may be possible to chock the Hebrew accounts of the most, 
important f>orir)dB of their history with contemporaneous accounts written from another point of view. 
It is true that tlm (mses are not very Jsamerous where precisely the same event is described from opposite 
points of view, but, sjKViking in general terms rather than of specific incidents, we are already able to 
subject considerable ix)rtion8 of history to this test. 

The records of Shalmaneser II., Tiglath-Pileser III., and Sennacherib, kings of Assyria, of Nebuchad- 
rezzar, king of Babylon, and of Cyrus, king of Persia, all contain direct references to Hebrew history. 
An obelisk of Shalmaneser II. contains explicit reference to the tribute of Jehu of Samaria, and graphic- 
ally depicts the Hebrew captives. Tiglath-Pileser III., a usurper who came to the throne of Assyria in 
745 B.C., and whose earlier name of Pul proved a source of confusion to the later Hebrew writers, left 
records that have servexl to clear up the puzzling chronology of a considerable period of the history of 
Samaria. Most interesting of all, ix^rhaps, are the annals of Sennacherib, the destruction of whose hosts 
l)y the angel of Gtxl is so strikingly dejucted in the Book of Kings. The court historian of Sennacherib 
naturally does not dw^ell upon this event, but ho does toll of an invasion and conquest of Palestine. The 
Hebrew accjount of the death of Sennacherib is corrolwratod by a Babylonian inscription. Hero, however, 
there is an interesting qualification. The account in the Book of Kings is so phrased that one might 
naturally infer from it that Sennacherib was assassinated by his sons immediately after his return from 
the disastrous cami>aign in I’alestine ; but in ^xiint of fact, as it now appears, the Assyrian king survived 
that campaign by twenty years. One cannot avoid the suspicion that in this instance the Hebrew 
(‘hronicler purjiosely phrased his account to convey the impression that Sennacherib's tragic end was 
but the slightly delayed culmination of the punishment inflicted for his attack upon the chosen 
])Ooplo.** On the other hand, the ambiguity may be quite unintentional, for the Hebrew writers were 
notoriously lacking in the true historical sense, which shows itself in a full appreciation of the value of 
chranology. 

One of the most sticking instances of the way in which mistakes of chronology may lead to the 
l^rversion of historical records is shown in the Book of Daniel in connexion with the familiar account of 
the capture of Babylon by Cyrus. Within the past generation records ^of Cyrus have been brought to 
light, as well as records of the conquered Babylonian king himself, vrhich show that the Hebrew writers 
of the later day had a peculiarly befogged impression of a great historical event — their misconception 
Iieing shared, it may be added, by the Greek lustorian Herodotus. When the annalistic tablet of Cyrus 
was translated, it was made to appear, to the consternation of Bible scholars, that the city of Babylon 
had capitulated to the Persian — or more properly to the Elamite — conqueror without a struggle. It 
appeared, further, that the king ruling in Babylon at the time of the capitulation was named not 
Belshazzar, but Nabonidos. This king, as appears from his own records, kad a son named Belshazzar, 
who commanded Babylonian armies in outlying provinces, but who never came to the throne. Nothing 
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oonld well be more disconcerting than such a revelation as this. It is hold, however, that tho startling 
discrepancies are not so difficult to explain as may appear at lirst sight. The explanation is found, so 
the Assyriologist assures us, in the fact that both Hebrew and Greek historians, writing at a considerable 
interval after the events, and apparently lacking authentic sources, confused tho ijeaeeful occux>atiou 
of Babylon by Cyrus with its siege and capture by a successor to that monarch, Darius Hystaspes. 
As to tho confusion of Babylonian names, — in which, by the way, the Hebrew and Greek authors do not 
agree, — it is explained that the general, Belshazzar, was perhaps more directly known in Palestine than 
his father the king. But the vagueness of tho Hebrew knowledge is further shown by the fact that 
Belshazzar, alleged king, is announced as the son of Nebuchadrezzar (misspelled Nebuchadnezzar in tho 
Hebrew writings), while the three kings that reigned after Nebuchadrezzar, and before Nabonidos 
usurped the throne, are quite overlooked. 

Our present concern with the archaeological evidence thus briefly outlined, and with much more of 
the kind, may be summed up in the question : What in general terms is the inference to 1x) drawn by 
the world-historian from the Asqrrian records in their bearings upon the Hebrew writings? At 
first sight this might seem an extremely difficult question to answer. Indeed, to answer it to the satis- 
faction of all concerned might well be pronounced impossible. Yet it would seem as if a candid and 
impartial historian could not well be greatly in doubt in the matter. On the one hand, tho general 
agreement everywhere between the Hebrew accounts and contemporaneous records from Mesuimtamiu 
proves beyond cavil that, broadly speaking, the Bible accounts are historically true, and were written 
by persons who in tho main had access to contemporaneous documents. On the other hand, the 
discrepancies as to details, the confusion as to exact chronology, the manifest prejudice and partizanship, 
and the obvious limitations of knowledge make it clear that the writers partook in full measure 
of the shortcomings of other historians, and that their work must be adjudged by oidiuary historical 
standards 

As much as this is perhaps conceded by most, if not all, schools of Bible criticism of to-day. 
Professor Sayce, one of the most distinguished of Oriental Assyriologists, writing as an opponent of tho 
purely destructive “ Higher Criticism,” demands no more than that the Book of Genesis “ shall take rank 
by the side of the other monuments of the past as the record of events which liave actually happened 
and been handed on by credible men ” ; that it shall, in short, bo admitted to be “ a collection of ancient 
dwuments which have all the value of contemporaneous testimony," but which being in themselves 
“ wrecks of vast literatures which extended over the Oriental world from a remote epoch,” cannot be 
understood aright “ except in the light of the contemporaneous literature of which they form a portion.” 
From the point of view implied by such words as these, it is only necessary to recall the mental attitude 
of our grandfathers to appreciate in some measure the revolution in thought that has l)cen wrought in 
this field within the last half-century, laigely through the instrumentality of Oriental arclueology. 

Ardmclogy and Clatsieal History. 

c 

We have just seen that the general trend of Oriental Archaeology has been reconltiitictive rather 
than iconoclastia Equally true is this of recent Classical Archaeology, Here no such revolution lias 
been effected as that which virtually created anew the history of Oriental Antiquity ; yet the bearings 
of the new knowledge are similar in kind if different in degree. The world had never quite forgotten 
the history of the primitive Greeks as it had forgotten the Mesopotamians, the Himjraritic nations, and 
the Hittites ; but it remembered their deeds only in the form of poetical myths and traditions. These 
traditions, finding their dearest delineation in the lines of Homer, had been subjected to the analysis 
of the critical historians of the early decades of the 1 9th century, and their authenticity had come to be 
more than doubted. The philological analysis of Wolf and his successors had raised doubts as to the 
very existence of Homer, and At one time tho main current of scholarly opinion had set strongly in tho 
direction of the belief that the Iliad and the Odyssey were in reality but latter-day collections of divers 
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recitals tliat had been handed down by word of mouth from one generation to another of bards through 
ages of illiteracy. It was strenuously contended that the case could not well bo otherwise, inasmuch os 
the art of writing must have been quite unknown in Greece until after the alleged age of the traditional 
Homer, whose date liad been variously estimated at from 1000 to 800 B.c. by less sceptical generations. 

It had come to be a current belief that the Eiad was first committed to writing in the age of Fisistratus. 

A prominent controversialist, Mr Paley, even went so far as to doubt whether a single written copy of 
the Iliad existed in Greece at the time of the Peloponnesian War. The doubts thus cast upon the ago 
when the Homeric ]K)em8 first assumed the fixed form of writing were closely associated with the 
universal scepticism as to the historical accuracy of any traditions whatever regarding the early history 
of Greece. Cautious historians had come to regard the so-called Heroic Age ” as a prehistoric period 
)'Ogarding which nothing definite was known, or in all probability could be known. It was ably argued 
by Sir George Cornowall Lewis, in connexion with his inquiries into early Roman history, that a verbal , 
tradition is not transmitted from one generation to another in anything like an authentic form for a 
longer i^eriod than alxjut a century. If, then, the art of writing was unknown in Greece before, let us 
say, the Cth century B.C., it would ho useless to expect that any events of Grecian history prior 
to about the 7th century ii.c. could have hoen transmitted to ]X)sterity with any degree of historical 
accuracy. 

Notwithstanding the alluromeuts of the subject, such conservative historians as Orote were disposed 
to regard the prc^bloms of early Grecian liistory as inscrutable, and to content themselves with the 
rocitiil of traditions without attempting to establish their relationship with actual facts. It remained for 
the more robust faith of a Schliemann U) show that such scepticism was all too faint-hearted, by proving 
that at such sites as Tiryns, Mycona?, and Hissarlik evidences of a very early period of Greek civilization 
awaited the spade of the excavator. Thanks to the enthusiasm of Schliemann and his successors, we can 
now substitute for the mythical Age of Heroes ” a historical “ Mycensean Ago ” of Greece, and give 
tangible proof of its relatively liigh stiige of civilization. Schliemann may or may not have been correct 
in identifying one of the seven cities that he unearthed at Hissarlik as the fabled Troy itself, but at least 
bis etlbrts sutlicted to give verisimilitude to the Homeric story. With the lessons of recent Oriental 
archicology in mind, few will bo sceptical enough to doubt that some such contest as that described in 
the Iliad actually occurred. And now, thanks to the efforts of a large comi)any of workers, notably 
Dr Ai’tlmr Evans and his associates in Cretan exploration, wo are coming to speak with some contideijice 
not merely of a Myceiuean but of a ])re-Myccnaian Age. 

As yet we see these periods somewhat darkly. The illuminative witness of written records is in the 
main denied m liere. Some most archaic inscriptions have indeed been found by the explorers in Crete, 
but those for the present servo scarcely any other purpose than* to prove the antiquity of the art of 
writing among a jieople who wore closely in touch with the inhabitants of Hellas proper. Most im- 
fortuiiatoly for iKisterity, the Greeks wrote mainly on perishable materials, and henco the chief records 
even of their lat)er civilization have vanished. The only fragments of Greek manuscripts antedating the 
Christian era thiBLt have been preserved to us have been found in Egypt, where a hospitable climate granted 
them a term of existence not to be hoped for elsewhere. No fragment of these papyri, indeed, carries us 
further bac^k than the ago of the Ptolemies ; but tlie Greek inscriptiions on the statues of Eameses II. 
at Abu-Simbel, in Nubia, give conclusive proof that the art of writing was widely disseminated among the 
Greeks at least three centuries before the age of Alexander. This carries us back towards the traditional 
age of Homer. 

The Cretan inscriptions belong to a far older epoch, aud are written in two non-Grecian scripts of 
undetermined affinities. Here, then, is direct evidence that the Aegean peoples of the Mycenasan Age 
knew how to write, and it is no longer necessary to assume that the verses of the Iliad were dependent 
on mere verbal trausmissibn for any such period as has been supposed. 

But even were direct evidence of the knowledge of the art of writing in Greece of the early day 
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altogether lacking, none but the hardiest sceptic could doubt, in the light of recent archseological dis- 
coveries elsewhere, that the inhabitants of ancient Hellas of the ‘‘ Homeric Age ” must have shared with 
their contemporaries the capacity to record their thoughts in written words. Wo have seen that 
Oriental archseology has in recent generations revolutionized our conceptions of the antiquity of civiliza- 
tion. We have seen that written documents have been preserved in Mesopotamia to which such a date 
as 4600 B.C, may be ascribe with a good deal of confidence ; and that from the third millennium b.c. 
a flood of contemporary literary records comes to us both from Egypt and Mesopotamia. But until 
recently it had been supposed that Hellas was shut out entirely from this Oriental culture. Historians 
have found it hard to dispel the idea that civilization in Greece was a very late development, and tliat 
the culture of the age of Solon sprang, in fact, suddenly into existence, as it seems to do in the records of 
the historian. But the excavations that have given us a knowledge of the Mycencean Age have i)roved 
conclusively, not alone that civilization existed in Greece in an early day, but that this civilization was 
closely linked with the civilization of Egypt. Not only have antiquities been found in Crete that point 
to Egyptian inspiration, but quite recently Professor Petrie has found at Tel el-Amarna Mycenaean pottery. 
The latter find has a peculiar significance, since the date of the Tel el-Amarna collection is definitely 
fixed between the years 1400 and 1370 b.c. 

It is demonstrated, then, that as early as the beginning of the 14th century B.c. the Myceniean 
civilization was in touch with the ancient civilization of Egypt. One must not infer from this, however, 
that the two civilizations met on anything like an ecjuality. Indeed, in the wonderful Tel el-Amarna 
collection there is a suggestive absence of literary documents from the Aegean that demands a word of 
notice. The Tel el-Amarna collection, it will be recalled, consists of the royal archives of King 
Amenophis IV. of the XVIIIth Egyptian dynasty, who in the latter yeara of his reign chose to l)e known 
as Khu-n-Aten, “ the glory of the solar disc.” This monarch had retired from Thebes and established liis 
court on the site now known as Tel el-Amarna, where ho founded the city which existed only during the 
brief period of thirty years ending with the^eath of the monarch about 1370 B.c. The date of the 
documents found in the royal library is, therefore, fixed within very narrow limits. The documents in 
question consist cliiefly of letters, and constitute one of the most important of arch«Tological finds. 
These letters came to the king from almost every part of Western Asia, including Palestine and 
Phoenicia, Babylonia, and Asia Minor. Strangely enough, all the letters are written in the Babylonian 
cflaracter, and most of them are in the Babylonian language. They afford, therefore, most striking 
evidence of a widespread diffusion of Babylonian culture. Incidentally they prove, to the utter confusion 
of a certain school of Biblo critics, that the art of writing was familiarly known in Canaan, and that 
Egypt and Western Asia wore in full, literary connexion with one another, long before the time of the 
Exodus. Hence aU the elaborate arguments based on the supposition that Moses probably could not 
write fall to the ground. On the other hand, the absence of letters from Myceme among the tablets of 
Tel el-Amarna must be regarded as at least suggestive. Seemingly the widespread Babylonian culture 
had not reached the Aegean peoples ; yet these peoples cannot have been wholly ignorant of things witli 
which commercial intercourse brought them in contact. The point is of no very groat significance, how- 
ever, since no one has pretended tliat the Western civilization compared with the Eastern in point of 
antiquity ; and in any event, no amount of negative evidence weighs a grain in the balance against the 
positive evidence of the Cretan inscriptions. 

In short, then, the researches of the archaeologist are tending to reconstruct the primitive 
classical history ; and here, as in the Orient, it is evident that historians of the earlier day were 
constantly blinded by a misconception as to the antiquity of civilization. Such a fruitage as that of 
Greek culture of the age of Pericles does not come to maturity without a long period of pi'epara- 
tion. Here, as elsewhere, the# laws of evolution hold, permitting no sudden stupendous leaps. But it 
required the arduous labours of the archaDologist to prove a proposition that, once proven, seems self- 
evident. 
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ArcluBology and tJie Evolviim of Art. 

What is true of Greek civilization in general is specifically true of the flower of that civilization, 
Greek art. Whoever would see the story of the evolution of Greek art illustrated, should go to the British 
Museum and pass from the Egyptian Hall, with its grotesque colossi, to the Assyrian rooms, with their 
marvellous bas-reliefs, and then on to the Elgin Marbles from the Parthenon. In particular, the art 
treasures of the Assyrian collection should demand the closest scrutiny. In the Nineveh gallery, for 
example, where one finds collections of strange Assyrian books, the walls are flanked everywhere with bas- 
reliefs that come from some buried palace that once stored the literary treasures. 

It appears that the kings of that far-off time and land were connoisseurs of art as well as patrons of 
literature; and the art treasures of their palaces certainly fonn the most striking, if not the most 
important, part of the mementoes they liave left to us. The more closely those figures in low relief are 
examined, the more wonderful they will seem. They take the place of the Egyptian carvings in the 
round ; and if they are less striking to first view than the groat sarcophagi, the grotesque gods, and 
colossal animal forms of that people, they will prove infinitely more expressive and incomparably more 
artistic on closer inspection. For f hose flat sculptures depict, not alone gods and sacerdotal scenes, but 
everyday affairs and the events of Assyrian history. Tlie bas-relief was clearly the focal point of Assyrian 
art. Even tlie great bulls and lions that guarded the palace entrances were only partially detached from 
their background, and a frescoed statue of King Assur-nazir-pal shows the same tendency. The full 
rounded statue was not indeed unknown to them, as several examples testify ; but their real forte lay in 
mural decoration in low relief. And tlie particular walls on which the artists mainly expended their skill, 
if we may judge from what the ruins have revealed to us, were not the walls of temples but the palaces 
of kings. It is quite clear that those great conquerors of antiquity were very human, very like their 
successors of after times. They loved to have their heroic deeds, real or alleged, heralded to the world, 
and recalled incessantly to their own momoriea ^ So one finds whole histories epitomized on these walls, — 
wars, conquests, victories ; the storming of cities, the slaughter of the enemy, the leading of captives, and 
bringing of tribute by subject people, — everything, in short, but Assyrian reverses^ the court artist, true 
to his colours tlien as now, never made the mistake of depicting those. 

As historical records these sculptures are of priceless value, both for what they tell of political 
history and for the light they throw on the iiowers and limitations of antique art. But before y%u 
venture to judge the Assyrian artist in the latter i-egard, you must pass on to the room of Assur-nazir-pal, 
and from that to the adjacent luom, where tlio mural decorations of the dining-hall of the last of the 
great Assyrian kings, Assur-bani-iial, have been placed in dtUy reproducing an effect which they first made 
in the pilace at Nineveh in the 7th century B.c. Here you may see at once both another phase of royal 
life in Assyria and another stage of Assyrian art. Not war, but the chase is now the theme. King 
A8aur-bani-]jal is seen in pursuit of the goat, the wild ass, the lion. The king, of course, towers above his 
attendants, though not in the grotesciue disproportion of the Egyptian paintinga To the Oriental mind 
such excessive stature seemed indissoluble from royal station. One recalls how the mother of Darius, 
made captive at Issus, mistook Hephtestion for the king, because he was taller than Alexander ; and how 
Agesilaus, when he wont to Egypt as an ally of the Egyptians, was hel& in contempt, despite his renown, 
because of his diminutive stature ; and one cannot help wondering what w’ould have been the real aspect 
of the Assyrian and Egyptian monarch could they have been subjected to the camera. Be that as it may, 
there was ap}>arently no doubt in the mind of the court artist as to what his chisel should reveal in this 
respect, and the king may always be distinguished by his statute, without regard to his royal robes. Still, 
it is notable, as a distinction between Egyptian and Assyrian art, that the realistic eye of the Assyrian 
sculptbr never let him depict the king as a Brobdingnag among the pigmies, after the Egyptian fashion. 
At the most a head taller than those about him. 

The royal hunter pursues his quarry sometimes on foot, more usually standing in his chariot. His 
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weapon is usually the bow, sometimes the spear ; on one occasion he grapples with the lion, hand to jowl, 
and stabs the quarry to the heart with a short sword. The quiet dignity and royal calm with which the 
feat is achieved must have ensured the artist a high and enduring place in the royal hivoiir. The action, 
however, of the human figures in these sculptures is always sedate and rei)osoful, suggestive roservod 
strength perhaps, or possibly of the artist’s limitations. Whichever it is, the real j^ower of the artist is 
not shown in the human fjgurea These, to be sure, are in strongly anatomized ; in the main, they 
are fairly proportioned, and, unlike the Egyptian figures, they have the shoulders drawn in proper ])er- 
spective. But the faces are fixed, impassive ; the eyes are not in perspective, and, as a whole, they (cannot 
claim high merit as works of art, viewed from an abstract modern standpoint. Considered in relation to 
their time, they are wonderful enough, so far ahead are they of anything that we could suppose to have been 
accomplished in the world of that day. But they fall far short of the standard which thti same artist has 
himself given us in animal figures of his composition. It seems as if the human figures might hav() Ixicn 
done from memory, whereas the animal forms are clearly enough from the natural model. Indexed, wlien 
we turn to these animal figures we may criticize them, not with reservation as to their age, but from tlie 
standpoint of modem art, and as individual figures they will not bo found wanting. The three funda- 
mental canons — proportion, action, aspect ” — ^have been successfully met. The lions skulk sullenly fioin 
their cages, spring furiously into action, or roll in death-agony at the will of the dei)icter. The lioness, 
with spine broken by an arrow, dragging her palsied hind-quarters, is a veritable masterpiece. The same 
is true of many of the figures of goats, of running and pacing wild asses, and of dogs. As a whole, these 
animal frescoes are nothing less than wonderful. It is worth a visit to London from the remotcist land to 
see these sculptures from the palace of the old Assyrian king. 

Still, though these bas-reliefs have intrinsic merits as works of art, their chief value is for what 
they teach regarding the evolution of art in the world Previously to their discovery it had been supposcjd 
that the stifif formalism of Egyptian sculpture represented the fullest flight of pre-Grecian art ; and that 
Greek art itself had stepped suddenly forth, rather a new creation than an evolution. But the ])ick and 
shovel of Ijayard at Nineveh dispelled that illusion.' For these art treasures, that had lain there nnclci* 
the deposits of centuties, were found to represent an enormous advance upon Egyj)tiaD models, precisely 
in the direction of that realism for which Greek art is distinguished. 

If we would judge how direct and unequivocal was the impulse which the dying nation transfcrnMl 
to the adolescent one in point of art, we have but to take a few steps in tlu^ British Museum, frcun tlic 
Assyrian rooms to the wonderful hall that holds Lord Elgin’s trophies from the desecrated l*arthenon. 
Look then upon the frieze of bas-relief that bears the magic name of Phidias. If anytliing can reconcile 
us to the act that deprived Greece of her priceless heirlooms, it is the fact that they have found lodgnumt 
here close beside their Oriental prototypes, where half a million visitors each year may at least have an 
opportunity to learn the lesson that human progress is an accretion, a growth, a building foundations; 
and, specifically, that Greek art, no loss than other forms of human culture, was an evolution, and not an 
isolated miracle. For what is the Parthenon frieze, as we now come to it fresh from tla^ palaces of 
Nineveh, but an Assyrian fresco adapted to the needs and ideals of another race and devel()j)e(l l)y the 
genius of a newer civilization ? The profiled figures in low relief coursing together, are they dilVerent in 
conception from the profiled figures of the palaces we have just left ? Tho horses of the Parthenon frie/e 
might almost seem to have stepped bodily from the palaces of A8sui'-bani-]ud. They lia\'o gained soiiui- 
thing in suppleness of limb, have altered their attitude in a measure, to be sure, thanks to theii* new 
environment. But their type has not changed by so much as an actual breed of horses might be changed 
in as many generations. Note the head, the most typical and characteristic feature of this (iieciaii steed. 
Line for line it is the same head, trappings aside, that we have just seen at Nineveh. Even tho defects 
of the Assyrian drawing are there — the too small and slender face, and recoding lower jaw, the tiny ear, 
tho far too full and " chuflPy ” neck. Possibly no horse in nature was ever like this, but the Assyrian 
artist so conceives it ; the Greek copies that conception ; and the distorted type will be transmitted down 
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the generations to the Italian of the Renaissance, to the classical painters of Spain, the Netherlands, and 
Germany, and France ; nay, even to the artist of the 19 th century. The court artist of an Oriental 
prince of the 9th or 10th century B.a conceives a certain ideal ; and, following him, a certain type of 
sculptured horse, such as the artist who carved it has never seen, steps beforo the chariots on Napoleon’s 
Arc de Triomphe, in 19th-century Paris. 


We have only been able to indicate some of the most important of the issues raised by modern 
research. Enlightening as the results have been, they are even more striking as the promise of further 
investigation. At the opening of the Twentieth Century the field of inquiry stretched out on all sides, and 
the method of cultivating it for the profit of all mankind — since the true history of man on the earth must 
always be of the supreraest interest to intelligent people — had been brought home to us by the now 
treasures already at our diBjwsal. Strangely enough, there were still obstacles — pecuniary or political — 
to bo faced by those exiiert archieologists who had best proved their title to support. But in the light 
of accomplished facts, it is not reasonable to suppose that a work so successfully begun will not be pushed 
foiward further and fuitiier, till ever' available source of knowledge has been tapped. 
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A KEY explaining the initials affixed to the articles in the 
Encyclopaedia Britannica (loth Edition) will be found on 
pp. 1087-1092 of Volume XXXV, and brief accounts of the 
contributors are given on pp. 1059-1086 of &e same volume. 
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ChICftKOf the second city in size in the United 
States, situated in Cook county, state of Illinois, in 
41“ 50' N. lat. and 87“ 34' W. long. It stretches along the 
west shore of Lake Michigan for nearly 30 niilcs. The 
Chicago river, which empties into the lake, is about a mile 
long, being formed by the junction of branches from the 
north-west and south-west. The main river and the 
branches are an important part of the harbour, vessels 
being docked all along tlic banks. A series of breakwaters 
protect the mouth of the river from the lake storms and 
make a secure basin. The rivers divide the city into three 
diWsions, the north, south, and west sides. The streets 
generally intersect at right angles. The total area of 
the city is 190^ square miles. There are 4074 miles 
of stre^^^j^d alloys — 1269*4 improved and 2804*6 un- 
improv6Si'‘^Tho extreme length of the city is 26^ miles 
and the extreme breadth 14^ miles. In 1880 the popu- 
lation numbered 503,185; in 1890, 1,099,"&50; and in 
1900, 1,698,575. The native-born population (1900) was 
1,11 1,463, and the foreign-born 587,1 12 ; the total coloured 
population was 31,435, of whom 30,150 were negroes, and the 
balance Chinese, Japanese, and Indians. Out of 511,048 
males of voting age (21 years and over), 20,572 were 
illiterate (unable to write), of whom 19,336 were foreign- 
bom. Of the total number of males of voting age, as 
given above, 237,688 wore native-born and 273,360 
were foreign-born. Of the latter numJber, 186,660 were 
naturalized, 10,398 had filed their first naturalization 
papers, 35,897 were aliens, and the citizenship of 40,405 
was returned by the U.S. census enumerators as un- 
known. The number of births registered in 1900 was 
29,568. The number registered is thought to bo perhaps 
80 per cent, of the total. The number of deaths in the 
census year ending 31st May 1900 was 27,533, showing a 
death-rate of 16*2 per thousand. In 1890 the death-rate 
was 19*1. As the number of births is only slightly in 
excess of the number of deaths, it is obvious that the 
growth of the city in population comes mainly from 
immigration. 


Railways , — Chicago is one of the great railway centres 
in the United States. Trunk lint^s reach east to 
Montreal, Boston, New York, Philadelphia, Baltimore; 
south to Charleston, Savannah, Florida, Mobile, New 
Orleans, Texas ; west to the Pacific by all the overland 
routes. Nearly all the traffic between the northern 
Atlantic seaboard and the Far West passes through Chicago, 
and the trade of the city extends in every direction. The 
Illinois and Michigan canal connects the Chic^igo river 
with the waters of the Mississippi for small craft, and it 
seems not unlikely that some day the new drainage canal 
will become a ship canal, thus making it possible for 
large vessels to ply between New Orleans and Chicago. 
Local transit is provided ijartly by the trunk railways, 
|iartly by four elevated railways, one on the south side, 
two on the west side, and one on the north side, all 
worked by electricity. The trams are operated by cables 
or electricity. The local lines, both elevated and train, 
belong to private corporations which hold charters for a 
term of years from the city. One important effect of the 
abuncUtfH provision for local travel is seen in the concen- 
tration of business in the comparatively small area south 
of the main river and between the south branch and the 
lakou Another effect is the wide diffusion of the residential 
quarcer, there being many areas within the city limits 
very sparsely built up. In consequence of the enormous 
value of land in the down-town district, the erection of 
very high buildings for business purposes has becom(‘ 
imperative. The highest is the Masonic temple, which 
has 22 storeys, with a total height of 302 feet. The Monad- 
nock, an office building, has no less than 6000 occupants, 
and constitutes a jiostal district by itsidf — as is the case, 
indeed, with other such buildings. 

Educatim, — Fducation, as generally in the , United 
States, is largely in the hands of the state, but isiipeiully 
supplemented by private effort, by corporations endowed 
from private munificence, and by church schools. Besides 
the usual primary, secondary, and higher institutions, there 
are technical and professional schools and a variety of 

S. III. — 1 



2 CHICAGO 


speciaV bodies. In addition to institutions with a dis- 
tinctly scholastic aim, there are libraries, museums, art 
galleries, and semi-public musical organizations. The free 
public -school system includes elementary schools, high 
schools, and a normid school. The following statistics are 
for the school year ending 30th June 1900 : — 



Number of 
SchoolM. 

Number of 
TMacliere. 

Number of 
rupilH. 

Klcmentary bcIiooIh , 

ISO 

5420 

203,880 

High Hchrxils . • 

15 

349 

8,902 

Nonnal bcIiooIk . , 

1 

31 

352 

TotilH . . * 

U6 

5800 

213,134 


In 1900 there were 526,013 persons of school age (6 to 
20 years). 

^e cost of the public schools for the year ending 
30th June 1900 was S7, 096,674. Of this sum 
$6,295,133 came from taxation and $801,541 from 
the income on invested funds. In 1898 the private 
schools had 323 teachers and 7625 pupils, and the 
parochial and church schools 1301 teachers and 78,989 
jmpils, exclusive of numerous kindergarten and business 
schools. There arc three universities, situated wholly or 
in part in Chicago — linke Forest University, North- 
Western 1) niversity, and the University of Chicago. They 
were founded under J’resbytoriaii, Methodist, and Bajitist 
auspices respectively. The academic departments of the 
two former are in the suburbs of Lake Forest and 
Evanston, the professional departments being in Chicago. 
Lake Forest, for the year ending June 1900, had 126 
students in the college at Lake Forest,. 561 in the college 
of dental surgery, and 364 in the college of law — a 
total of 1051. North-Western University had an attend- 
ance, for the year ending Juno 1900, of 572 students 
in the college of liberal arts, 42 in the graduate school, 
182 in theology, 211 in law, 413 in medicine, 235 in 
pharmacy, 566 in dentistry, and 292 in music, there being 
a total of 2358 (excluding repetitions). There were in the 
same departinents 277 professors and instructors. The 
University of Chicago alluded to in the ninth edition 
of this work went out of existence in 1886. In 1890 a 
new institution of the same name (see separate heading 
below) was incorporated under the laws of Illinois, and 
was opened on Ist October 1892. Schools of law and 
medicine include those connected with the North-Western 
and Lake Forest Universities, the Hush Medical College 
(affiliated with the University of Chicago), the College of 
Physicians and Surgeons (the medical department of the 
University of Illinois), and several which are indef)endent. 
Theological schools, Insides those of the universities, are 
the M‘Cormick Theological Seminary (Presbyterian), the 
Chicago Theological Seminary (Congregational), the 
Western Episco^ial Theological Seminary, the German 
Lutheran Theological Seminary, and some others; The 
Lewis Institute, on the west side, and the Armour Institute 
of Technology, on the south side, both largely endowed, 
provide education in which technical instruction is promi- 
nent. The Chicago Institute, founded and endowed by 
Mrs Anita M‘Connick Blaine as an indeix^ndent school for 
the training of teachers, is now a part of the University of 
Chicago. The Chicago Art Institute conducts an art 
school and maintains a collection of pictures, reproduc- 
tions of sculi)ture and brons^ and original Egyptian 
antiquibm. The library, consistii^ of over 2000 volumes 
and l$|(k)0 photographs, is used in connexion both with 
the selieol and with the museum. The building, which 
stands on the Lake Front Park and is the property of 
the city, cost a little over $700,000. Of this sum 
$200,000 was |)aid by the World’s Columbian Exposition, 


and the rest by the institute and by gifts from its friends. 
The art school had 1904 students in 1899-1900. The 
collection of pictures contains excellent examples of the 
works of old and modern masters. The Field Columbian 
Museum occupies the building in Jackson Park which was 
the art gallery of the Columbian Eximsition of 1893. 
The nucleus of the collection was in large gifts from 
cx{K)sition exhibitors, and many additions have been made 
since. Besides the libraries of the various institutions of 
learning, there are a public library and two endowed 
libraries, the Newberry and the Crerar. The public 
library has an annual approi)riation of about $276,000 
from the Common Council, and has 272,000 volumes on 
its shelves. The Newberry Library, on the north side, 
possesses an endowment fund of about $2,500,000, and 
lias 230,000 volumes. It is esixjcially rich in Americana. 
The Jolin Crerar Library has an endowment fund of 
$3,500,000, an income (for 1900) of $157,285, and 70,406 
books. This library is limited to books on science (in- 
cluding the social sciences). The library of the University 
of Chicago has 337,915 volumes, and that of the Chicago 
Law Institute (which is accommodated in the Court House) 
has uy)ward8 of 37,000 titles. The Chicago orchestra, 
mainly suiiported by voluntary contributions, is devoted 
to rendering classical music. 

Religion and Cluirity , — There are in Chicago 775 
churches, or parishes, representing 36 distinct ecclesi- 
astical organizations. The Bajitists have 60 parishes, 
the Congregationalists 83, thci E[)iscoi>aIianB 42, the 
Lutherans 87, the Methodist Episcoi)alian8 145, the 
l^resbyterians 48, and the Roman Catholics 118. There 
are also u) awards of a hundred missions maintained by 
the various churches. There are 45 hospitals and several 
infirmaries and dispcnsaiies in the city. The Cook 
County Hospital belongs to the county. The others are 
in the main supported by churches or by private benevo- 
lence. Provision is made for indigent patients as well as 
for thosci who are able to ))ay for treatment. There are 55 
asylums and homes for the destitute, for ()r]»hans, for the 
agfid, the erring, for those afflicted with incurable disease, 
for the friendless, and the like. Of these the Cook County 
Insane Asylum and the Cook County Poor House belong 
to the public. The rest, like the hospitals, are suppo^d 
by churches or by private benevolence. C^Jhicago has its 
full share of temix)rary distress, of habitual mendicancy, 
of economic inefficiency, of vicic>us poverty. The city is, 
however, well equipped with the customary institutions 
for dealing with such cases. Moreover, to prevent the 
overlaj)ping of charitable work, and also as a precaution 
against fraud, there has been organized since the World’s 
Fair the bureau of charities. For this purpose the city 
is divided into districts, in each of which there is a local 
organization, under the general direction of a central 
committee. All cases are registei-ed, now cases being 
examined in detail. Nearly 50,000 family records are 
on file in the bureau registration. During 1899, 11,274 
applications were made for the services of the bureau. 
About 25 per cent, of these were sent to the bureau for 
investigation by co-oiieratiug agencies. 

Commerce and Industry , — Chicago is a centre of manu- 
facturing and commerce on the largest scale. Among the 
leading industries may be enumerated meat-packing, agri- 
cultural implements, railroad cars, printing, electrical 
apparatus^ brewing, bicycles, pianos, mill maeWnery, and 
shipbuilding. Chicago is the greatest grain market in 
the world. Some idea of the extent of the industries of 
the city may be obtained from the following statistics for 
1899. The receipts of live stock amounted to 14,623,435 
head, valued at $233,711,180, and the shipments were 
3,006,532 head. There were also shipped during the same 
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year 1,061,868,376 lb of dressed beef, 505,834,067 Ib 
of lard, 203,454 barrels of j^rk, and 863,363,437 S> of 
other hog products. The receipts of sheep were 3,682,832. 
The Union stock-yards include 475 acres of land, of 
which 320 acres are floored with planks or brick. Within 
the yards are 13,000 pens, 8500 of which are covered, for 
housing hogs and sheep. These covered ixsns occupy 75 
acres. There are also within the yards 25 miles of streets, 
38 miles of water troughs, 90 miles of water pipes, and 
50 miles of sewerage. The receipts of grain and of dour 
in the grain equivalent were 320,670,440 bushels, and 
the shipments were 246,369,099 bushels. The port of 
Chicago showed 8048 arrivals, with a tonnage of 6,281,355, 
and 8126 clearances, with a tonnage of 6,317,884. The 
duties collected on imi)orted goods at the Chicago custom- 
house amounted to $7,551,400. The greater part of these 
• imports came by rail in bond. The bank clearings were 
$6,612,311,611, as against $60,761,791,901 for New 
York, $7,086,285,271 for Boston, and $4,811,079,611 for 
Philadelphia. The gross receipts of the post office for 
the fiscal year ending 30th June 1899 were $6,131,123, 
as against $8,881,547 for New York, $3,143,929 for 
Philadelphia, and $2,920,383 for Boston, 

Governnient , — The constitution of the state of Illinois 
forbids the legislature to grant H|)ecial charters for muni- 
cipal corporations, and requircis that all such incorporations 
shall be in accordance with a general law. The govern- 
ment of Chicago, therefore, is framed by the statute 
which provides for all cities in the state alike. The city 
is divided into thirty -five wards. Each of these elects 
two members of the city council, one being chosen each 
year for a term of two years. Thus the coimcil is a con- 
tinuous body, one half of its seventy meml)ers being 
renewed annually. The powers of the council are very 
extensive, including the granting of franchises for the 
supplying of light and locomotion. The supreme executive 
officer is a mayor, elected by the qualified voters of the 
city for two years. Legislation requires his assent to be 
valid, unless a two-thirds vote of the council adopts the 
measure notwithstanding his veto. The mayor has large 
power of appointment and removal of ofiScers, and it is his 
duty to enforce the laws. The administrative departments 
ai^ organized in general on the plan of a single head for 
each, appointed by the mayor with the approval of the 
council, the subordinates l^ing appointed by the head 
with the approval of the mayor. These departments are 
those of finance, law, public works, fire, police, health, 
and buildings. The de])artment of education and the 
public library are administered by boards, whose members 
are appointed by the mayor with the approval of the 
council. The courts of law are courts of the state of 
Illinois, but a certain number of justices of the ]^ace 
are designated by the mayor to act as police magistrates. 

Loc(U Works . — The water mpply is derived from Lake 
Michigan, there being a series of pumping stations from 
one mile to five miles from the shore. The system belongs 
to the city, and is maintained and operated by the depart- 
ment of public works. The main diravmye of the city has 
been into the lake. In order to preserve the lake water from 
pollution a drainage canal has been constructed from the 
south branch of the Chicago river to the Desplaines 
river, a total distance (including the improved portion of 
the river) of 34 miles. By this means the water flows 
from the lake into the Desplaines, and thence by way of 
the Illinois river into the Mississippi. The water was 
turned into the channel on 2nd January 1900. The 
present flow is limited to 360,000 cubic feet per minute, 
but the canal is designed to have a maximum capacity of 
600,000 cubic feet per minute. The entire cost (1st 
January 1900) was $34,000,00Qi The cost is defrayed 
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from taxes paid by the owners of property in the winitary 
di.strict, which includes the greater part the city and 
certain suburban areas, a total of 18r) sejuare, miles. The 
work is ill the hands of a board of trustees elected by 
the people of the district. 

An extensive system of juirks and connecting 
drives girdles the city from the shore of llie lake on the 
north to the shore on the south. There are tliree distinct 
divisions of the system, known as the nortli, west, and 
south parks, each ixung managed by a board of trustees. 
The trustees of the north ]>arks and those of the west 
parks are appointed by the governor of Illinois, while, the 
south park trustees are a])i>ointed by the judges within 
Cook county. There are also several minor parks, which 
are controlled by the city government. The entire [»ark 
area comprises 2232'1 acres — 323*7 on the north side, 
627-3 on the west side, and 1281*1 on the soutli side. 
Lincoln Park on the north side, and Jackson Park on 
the south side, are on the lake shore. The parks (ton tain 
some interesting monuments — especially notewortliy being 
the bronze statue of Lincoln, the equestrian statue of 
Grant, and the memorials of La Salle, Schiller, and Liiuia us 
in Lincoln Park, and the ecpiestrian statue of Logan in 
Lake Front Park. The monument dedicated to the 
Ottawa Indians, in Lincoln Park, and that coni mein orating 
the Indian massacre of 1812, are also of interest In the 
Oakwoods cemetery is a monument to the memory of the 
Union soldiers of the Civil War, and also one to the memory 
of the Confederate soldiers who died while prisouer.s in 
Camp Douglas in the suburbs of Chicago between 1861 
and 1865. 

Finance . — The total receipts of the city for the fiscal 
year 1900 were $34,962,473. They w-ere derived from 
taxation on real estate and on personal property, and 
from various other sources. The main items of the 
receipts, in addition to $2,956,734 cosh on hand at 
beginning of the year, were — property tax, $1*1,295,829; 
liquor licenses, $3,174,003; other licenses, $538,092; 
special assessments, $3,246,124 ; water-works, $3,292,759 ; 
loans, $5,138,000. 

The total expenditures for the year were $28,7.33,848, of 
which the expenditures for construction and other cajiital 
outlay amounted to $9,215,772, and those for maintenance 
and operation to $19,518,076. The main items of the 
fonner class of expenditures were — schools, $608,109; 
streets, $898,699; and loans repaid, $6,060,511. The 
main items of the latter class wore— j)olice department, 
$3,773,423; fire department, $1,617,225; schools, 
$6,200,433; parks and gardens, $643,089; street clean- 
ing and sprinkling, $588,662; water-works, $1,2*10,001; 
and interest on debt, $1,313,916. The assessed valu- 
ation of real property in 1900, on a basis of al)Out 20 
per cent, of the full value, was $202,884,012 ; of personal 
property, on the same basis, $73,681,868. The general 
tax -rate was $74*87 per $1000. The net debt was 
$32,989,819. 

By an anomaly in the law*s, the rural towns over whiirli 
the city has extended retain their ])olitical structure and 
some of their functions. It is also true that the dual 
system of city and county government — the city area 
paying nine-tenths of the county taxes — is clumsy and 
burdensome. The rapid growth of the city makes it 
necessary to provide public improvements on a large scale, 
and under the laws of the state the income luTctoforo has 
been insufficient to cover necessary exj)eiises. flow to 
provide an adequate income without an excessive burden 
on taxpayers, and without incurring a crushing debt, is 
one of the grave problems of the near future. 

The WorWs Fair^ 1893. — The four-hundredth anni- 
versary of the discovery of America was commemorated 
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by a World's Fair at Chicago (see article Exhibitions). 
The mtii was at Jackson Park, on the lake shore, and 
included GOG acres. On 2l8t October 1892 (corresponding 
to 12th October, o.s.), the date of the discovery, occurred 
the formal dedication of the grounds. The fair was oiKsned 
on Ist May 1893, and was continued until 15th November. 
The buildings, planned by a commission of architectSi 
formed a collection of rare beauty, while the groutuls. 


intersected by lagoons and bordered by the winters of 
the lake, gave an appropriate sotting. Tlie principal 
nations of the world, and nearly all the states of the 
Union, had appropriate buildings, and the exhibits were 
on an extensive scale. A notalde feature was tlio series 
of congresses on important subjects, of whicli the parlia- 
ment of religions was i)erha]>s the most successful. The 
total numlwr of paid admissions was 27,529,401. Two 
]K^rmanent results of the fair remain in Chicago. The 
Field Columbian Museum found the nucleus of its great 
collection in many exhibits which were presented to it. 
The Chicago Art Institute was given by the World's Fair 


board $200,000 towards the permanent building on the 
lake front, used during the fair as a place of meeting for 
the various congresses. 

Munxciftal Refonn , — In the spring of 1894 the Civic 
Federation was organized by a number of public-spirited 
Citizens, and through that agency, as well as by other 
means, much has been accomplished in the direction of 
giving Chicago better government and better civic con- 
ditions. In 1895 the state adopted 
a municipal civil service law, which 
might bo put in force by any city 
on affirmative vote of the people. It 
was ratified in Chicago by a majority 
of over 50,000. Later an improved 
revenue law and a law for the protec- 
tion of primary elections have been 
enacted. All these measures were 
secured by the efforts of Chicago 
reformers. In 1896 the Municipal 
Voters' League was organized. This 
body has devoted itself to securing a 
better common coimciL The league 
examines and publislies the record 
of each candidate, no matter by 
what party nominated, and recom- 
mends election or defeat, as the case 
may be. As a result tlie council 
has Ixicn largely redeemed from the 
corrupt element which at one time 
controlled it. 

Authorities.— Andkzas. History of 
Chicmju, a vols.— B lanch A un. History 
of Chimgo amt the Kurth^irest.^hamC. 
History of Chuago , — Land. Chicago : Her 
Trade a^nd Commerce, — Moses and Kiuk- 
LANi). History of Chicago, 2 vols.-- 
Shf.ahan and Ui’Tun. Chicago: Laws 
and Ordinances of Chicago; Industrial 
Chicago, 1891-96. 6 vols. — SCAKLINO. 

Municipal History of Chicago, — School 
Census Reports ; FortydUird Annvjal State- 
ment of the Finances of City of Chicago ^ 
from 1st January 1S99 to 51st JJecemher 
1899, — The Lakeside City Directory ^ 1899. 
— Forty -second Annual Jteport of the Tra^e. 
and Commerce of Chicago {to the Board of 
Trade) for the year ending Slat Decem- 
ber 1899, — Reports of the City Depart- 
ments and of the various Institutions . — 
Report of the Committee of Utc Common 
Comucil on Street Railways, 

(H. r. J.) 

Chicago, Univaralty of, 

situated at Chicago, 111., IJ.S.A., was 
founded by John I). Rockefeller, 
and opened its doors in OctolxM* 
1892. In 1899-1900 it had 223 
teachers and 3183 students. It 
occupies eight blocks in the city of 
Chicago, upon which seventeen stone 
buildings have been erected ; seven additional ones 
are now Iwiing built. The library contains 305,000 
volumes. The value of grounds, building.s, and equipment 
is neiirly $4,000,000, and the invested funds approximate 
$6,500,000, The only professional school is in divinity, 
but fully onuHhird of the students are engaged in graduate 
work in arts, literature, and science. The university 
extension division is im]>ortant, and the university press 
publishes twelve scientffic ])eriodicals. By a system of 
affiliation close relationship is sustained with a number of 
colleges and secondary schools. Students of both sexes 
are admitted on equal terms. The Yerkes observatory of 
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the university, which contains the largest telesco})e in 
the world, is situated on Lake Grcneva in Wisconsin, 60 
miles from Chicago. (w. r. h.) 

ChleaffO Heights, a village of Cook conuty, 
Illinois, U.S.A,, a few miles S. of Chicago, of which it 
is a suburb. Population (1900), 5100, of whom 1530 
were foreign-born and 47 were negroes. 

Ohichasteri an ancient Roman city and municipal 
borough in the Chichester parliamentary division of 
Sussex, England, about 14 miles N.E. of Portsmouth by 
rail In 1897 a tramway to Selsey Beach was comjileted, 
and the town was thoroughly drained in 1 894 at a cost 
of £33,000. The restoration of the cathedral, which 
was commenced in 1830, is still in progress, the cloisters 
being the portions most recently restored (1890-91). The 
* city and borough has been twice extended, and in 1901 
had an area of 1595 acres. Population (1881), 8149; 
(1901), 12,241 

Chlekamau^a Craek, a small branch of 
Tennessee river, joining it about 6 miles above Chat- 
tanooga. It gave the naine to a desperate battle during 
the Civil War, fought on 1 9th and 20th Sejitember 1 863, 
between the Federal forces under Rosecrans and the 
Confederates under Bragg ; and after terrible hghting 
Rosecrans was repulsed. The Union loss was reported at 
16,000, that of the Confederates 18,000. The site of this 
biittlo lias been converted into a national park by the 
general Government. 

OhICOpOOf a city of Hampden county, Massa- 
chusetts, U.S.A., situated in 42'’ 10' N. lat. and 72“ 31' 
W. long., on Connecticut river, which is hero not navig- 
able, and on the Boston and Maine railway, 6 miles N. of 
Springfield. It was chartered as a city in 1890, with an 
area of 26 square miles of level surface, in which there are 
the throe villages of Chicopee Center, Chico|)ee Falls, and 
Williniansett. It has fine water-power in Chicopee river, 
which joins the Connecticut within the city limits, and has 
extensive cotton mills and factories for iron and steel 
goods, especially for bicycles, arms, cutlery, and agri- 
cultural tools. Population (1880), 11,286; (1890), 
14|050; (1900), 19,167, of whom 8139 were foreign- 
born and 10 were negroes. 

OhidambArarYli or Chelumrrum, a town of 
British India, in the South Arcot district of Madras, 7 
miles from the coast and 151 miles S. of Madras by rail. 
The population in 1881 was 19,837, and ^n 1891 it wus 
18,634; the municipal income in 1897-98 was Rs.23,690. 
Its temples arc among the most famous in Southern India, 
and attnxet 60,000 pilgrims every December. The great 
temple has a court of 1000 pillars, each a solid block of 
granite, and its roof is covered with copper and gold. 
There are a high school and three printing-presses. 

Ohiongf Mfti (Burm. the capital of the 

Lao state of the same name and the ri^idence of a Siamese 
high commissioner appointed from Bangkok. This 
official has jurisdiction over the neighbouring less im- 
portant states of Lampun, Lakawn-L^ni)ang, Pre, and 
Nan, each of which, like Chieng Mai itself, retains its 
hereditary chief, or duw muanff^md other hereditary officers. 
The town, surrounded by the remains of long ineffectual 
fortifications, is situated on the right bank of the river 
Meping, one of the chief branches of the Menam, in 
E. long. 99" 0' and N. lat. 18" 46', in a plain about 800 
feet above sea-level, and surrounded by densely forested 
hill ranges. The population of the town consists chiefly 
^ Lan, with a number of Chinese, Siamese, Sh&ns, and 
Ka hillmen, and about fifty Euroi)eans, and numbers from 


12,000 to 15,000. The place is growing fast, aiul a 
considerable ]>opulation, prolmbly over 100,000 in iimiiV>er, 
inhabits the plain in the neighbourhood of the eaj>ital. 
Situated as it is, midway Ulween Mouhnein and Yimiian 
and Ix^twecn tlie valley of tlie Menam and the northern 
$hd.n slates, it has long been of coinnK'reial iinportai^cc ; 
while as the centre of the ])rinci})al teak f(^restM of 
Siam it has since 1880 attracted a considerable number 
of British, ShUn, and Burmese foresters. Viy tlm treaty of 
3rd September 1883 between Siam and Great Britain a 
British consul resides at (Chieng Mai, and an International 
Court has Wn constituted, with civil ami criminal jurisdic- 
tion in all cases in which British subjects are parlies. 
Surveys have been made for railways from both Bangkok 
(500 miles) and Mouhnein (230 miles). Thi^ tr>tal value of 
the annual import and exi)ort trade with Burma, ( liina, 
and Bangkok of the consular district of CJjieng Mai, is 
approximately £1,000,000 sterling, excluding teak. The 
output of teak will jirobably be somewhat restrit ted by 
the conservancy regulations enforced by the Siamese 
Forest Department. 

ChihUAhUfti a state of Mexico, boujidtnl r>n tlie N. 
by the United Stales, on the W. by Souora, on the E. by 
Coalmila, and on the S. by Sonora, Sinaloa, and J )uraTigo. 
It has an area of 87,820 square miles. The pojuila- 
tion in 1879 was 225,541, and in 1895 it was 262,771, 
or 3*0 |)er Sf|uare mile. It is divided [Kilitleally into 
eighteen departments. Mining and stock-raising an‘ the 
principal industries, though the agricultural interests are 
also considerable. The state contains some 200 towns and 
villages. The exports are jirincipally gold and silver, hnid, 
copjx-T, cattle, sheep, and hides. It is estiniat(*d tluit 
$90,000,000 (gold) represents the Anuu’ieari eapitiil in- 
vested in mining. The value of the agricultural products 
in 1896 was $2,381,565. TIk', capital, CniiiUAHifA, liad 
a population in 1895 of 18,279, and an estimated (nm in 
1898 of 24,000. It is on the Mexican Central railway, 
226 mil(?s south of El Paso (Texas) and 0400 feet abr»v(j 
sea-level. It is lighted by electriidty, has tramways and 
good sewerage. The priuciiial public buildings are the 
catliedral, the state palace, and the Hospital Porfirio Diaz. 
Other important towns are Parral (7269), Ciudad Juarez 
(6917), and Jimenez (5381). 

Chllasp an insignificant hill village, dominated by a 
fort, on the left bank of the Indus, about 50 miles below 
Bunji. It is situated in 35" 27' N, lat. and 34" 8' E. long., 
4100 feet above sea-levol. It was occupied by a British 
force early in 1893, when a determined attack was made 
on the place by tlie Kohistaiiis from tlie Indus valley 
districts to the south-west, aided by contingents from 
Darel and Tangir west of Gilgit and north of the Indus. 
Its importance consists in its position with reference 
to the Kashmir- Gilgit route via Astor, which it fiaiiks. 
It is DOW connected with Bunji by a metalled n»a(l. 
Chilos is also important from its command of a much 
shorter and more direct route to Gilgit from the Punjab 
frontier thau that of Kashmir and the Burzil pass. By the 
Kashmir route Gilgit is 400 miles from the rail-liead at 
Rawal Pindi. By the Khagdn route it would Ixj brought 
100 miles nearer, but the unsettled condition of the 
couiitry through which the road passes is at present a bar 
to its general use. 

Child, Francis James (1825 1896), 

American scholar and educationalist, was born in Boston, 
1st February 1825. He graduated at Harvard University 
in 1846, taking the highest mnk in his class in all sub- 
jects; at once became tutor in mathematics (1846-48); and 
in 1848 was transferred to a tutorship in history, political 
economy, and English, serving in that capacity for one 
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year. After two yeaw of study in Europe, in 1851 he 
succeeded Edward T. Channing, who had helped to shape 
the style? of so many Harvard authors during his occupancy 
of the chair of the Boylston professorship of rhetoric and 
oratory. He studied the English drama (having edited 
Four Old Play 8 in 1848) and Germanic philology, 
tlio latter at Ihirlin and Outtingen during a leave of 
absence, 1849-51 ; and took general editorial supervision 
of a large collection of the British i)onts, published in 
Boston in 1853 and following years. Siienser was newly 
and thoroughly edited, with life and notes, by him. At 
one time he ]>1anned an edition of Chaucer iu the same 
series, but contemtod himself with a treatise, in the 
Memoirs of the American Academy of Arts and Sciences 
for 1863, entitled Ohservationn <m tlue iMugimgeofClumcet^s 
CanUrlmry Talt8y which did much to establish Chaucerian 
grammar, [ironunciation, and scansion as now generally 
understfKKl. His largest undertaking, however, grow out 
of an original collection, in his British Boots series, of 
Engluh arul Snottish Ballcuh^ selected and edited by him- 
self, in eight volumes (Boston, 1857-59). Thenceforward 
the leisure of his life — much increased by his transfer, 
in 187G, to the professorship of English — wss devoted to 
the comparative study of British vernacular indlads. He 
accumulated, in the university library, one of the largest 
folk-lore collections in existence, studied manuscript 
rather than printed soiirc<?s, and carried his investigations 
into the ballads of all either tongues, meanwhile giving a 
sedulous but conservative hearing to popular versions still 
surviving. At length his final collection was ]mt to press, 
as Tlht English and Scottish Popular Ballads, at first 
issued in parts (1882-98), and then gathered into five 
folio volumes, which remain the authoritative treasury of 
their subject. rrofc.ssor Child worked — and overworked — 
to the last, dying in Boston, 11th Beptember 1896, having 
completed his task save for a general introduction and 
bibliography. A full and syrapathetitj biograi)hy was pre- 
fixed to the work by his pupil and successor George L. 
Kittrodge. 

Ohildersp Huffh Culling; Eardley (1827 

1896), British statesman, was born in London on 25th 
Juno 1827. (^n leaving Cambridge he wont out to 

Australia (1850), and la'came a memlKjr of the Govern- 
ment of Victoria, but in 1857 returned to England as 
Agent-General of the colony. Entering l*arliament in 
1860 as Liberal memlicr for Pontefract (a seat that he 
continued to hold till 1885), he lx?came Civil Lord of the 
Treasury in 1861, and in 1865 Financial Secretary to the 
Treasury. A devoted admirer of Gladstone, Childers 
occupied a 8ucce.ssion of ]3romineut [x»sts in the various 
Gladstone Ministries. He was First Lord of th(j Admiralty 
from 1868 to 1871, and as such inaugurated a jiolicy of 
retrenchimmt. Ill-health (?om]xdled his n)aignation of office 
in 1871, but next year he returned to the Ministry as 
Chancellor of the Duchy of Lancaster. From 1880 to 
1882 ho wiw Becrotary for War, a ]K)st he accepted some- 
what unwillingly ; arul iu that jiosition lie had to Ixsar the 
responsibility for the reforms wdiich wore introduced into 
the War Office under the ixiraiinonious conditions \rhich 
were then part of the Liberal crw>d. During his term of 
office the Egyptian war occurred, iu which Childers acted 
with creditable energy ; and also the Boer war, in 'which 
ho and his colleagues showed to less advantage. From 
1882 to 1885 he was Chancellor of the Exchequer, and 
the boor and spirit duty in his budget of the latter year 
was the occasion of the Government’s fall. Defeated at 
the general election at Pontefract, he w»as returned as 
a Home lluler (one of the few Lilxjrals 'a^ho adopted 
this policy before Mr Gladstone’s conversion) in 1886 for 


South Edinburgh, and was Home Secretary in the 
Ministry of 1886. When the first Home Rule Bill was 
introduced he demurred privately to its financial clauses, 
and their withdrawal was largely due to his threat of 
resignation. He retired from Parliament in 1892, and 
died on 29th January 1896, his last pieco of work being 
the drafting of a rcfiort for the Royal Commission on 
Irish Financial Relations, of which ho was chairman. 
Childers was a ca]>able and industrious administrator of 
the old Liberal school, and he did his best, in the 
]x)litical conditions then prevailing, to improve the naval 
and military administration while he was at the Admiralty 
and War Office. His own bent was towards finance, 
but no striking reform will bo associated writli his name. 
His most ambitious effort was liLs attempt to effect a 
conversion of Consols in 1884, but the scheme proved 
a failure, though it paved the way for the subsequent 
conversion by Mr Goschen in 1888. The Life of Mr 
Childers, published by Muriay in 1901, throw^s some 
interesting side-lights on the inner history of more than 
one Gladstonian Cabinet. 

Chlldrerii Cruelty tO.—English law has always 
in theory given to children the same remedies as to adults 
for ill-usage, wdiether by their parents or by others, and 
has never recognized the jmtria potestas as know’n to 
earlier Roman law; and w'hile powers of di.scipline and 
chastisement have been recognized as necessarily incident 
to paternal authority, the father is civilly liable to his 
children for wrongs done to them. The only points iu 
which infancy created a defect in civil status wore that 
infants were subject to the restraints on complete freedom 
of action involved in their being in the legal custody of 
the father, and that it wras and is lawful for parents, 
guardians, cmidoyers, and teachers to inflict corporal 
punislimcnt pro|)Ortioned in amount and severity to the 
nature of the fault committed and the age and mental 
capacity of the child punished. But the Court of Chancery, 
in delegated exercise of the authority of the sovereign 
as parens pairitv, has al\rays asserted the right to take 
from parents, and if necessary itself to assume the ward- 
shi]> of children where parental riglits w'ere abused or 
serious cruelty was inflicted ; ■while abuse of the po'Wfcr 
of correction is regarded as giving a cause of action or 
])rosccution for assault ; and if attended by fatal results 
renders the parent liable to indictment for murder or 
manslaughter. 

The concei)tnn of what constitutes cruelty to children 
has undoubtedly changed considerably wnth the relaxation 
of the accepted standard of severity in domestic or schol- 
astic discipline and the growth of new ideas as to the 
duties of parents to children, which in their latest develo]?- 
ments tend enormously to enlarge the parental duties 
without any corresponding increase of filial obligations. 

Starting from the earlier conception, which limited ill- 
treatment legally punishable to actual threats or blows, 
the common law came to recognize criminal liability in 
cases where persons, bound under duty or contract to 
supply necessaries to a child, unable by reason of its tender 
years to provide for itself, wilfully neglected to supply 
them, and thereby caused the death of the child or injury 
to its health, although no actual assault had been com- 
mitted. Questions have from time to time arisen as 
to what coiild be regarded as necessary ■within this 
rule ; and quite apart from legislation, popular opinion has 
influenced courts of justice in requiring more from parents 
and employers than u^d to be required. But Parlia- 
ment has also intervened to punish abandonment or 
exjKwure of infants under two years (24 and 25 Viet. c. 100, 
§ 27), and the neglect or ill-treatment of apprentices or 
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servants (24 and 25 Yict. c. 100, § 26 ; 38 and 39 Viet 
86, § 6) ; and by the Poor Law Amendment Act, 1868, 
parents were rendered mmvmrily punishable who wilfully 
neglected to provide adequate food, clothing, medical aid, 
or lodging for their children under 14 in their custody, 
whereby the health of the child was or was likely to be 
seriously injured. This enactment made no express ex> 
ception in favour of parents who had not sufficient means 
to do their duty without resort to the poor law, and was 
construed as imposing criminal liability on parents whose 
peculiar religious tenets caused them advisedly to refrain 
from calling in a doctor to a sick child. 

But the chief gain in the direction of adequate protec- 
tion of children prior to 1889 lay less in positive legal 
enactment on the subject than in the institution of an 
effective system of police, whereby it became {K)8sible to 
discover and repress cruelty punishable under the ordinary 
law. It is quite inaccurate to say that children had very 
few rights in England, or that animals were better pro> 
tected. But before the constitution of the present police 
force, and in the absence of any proper system of public 
prosecution, it is undeniable that numberless cases of 
neglect and ill-treatment went unimnished and were treated 
as nobody’s business. In 1889 a special statute was 
passed to prevent cruelty to children, which was super- 
seded in 1894 by the Prevention of Cruelty to Children 
Act, which now regulates the matter and si>ecifically deals 
with the offence of “ cruelty ” to children. This offence 
can only bo committed by a person over 1 6 in respect of 
a child under 16 of whom he has “ custody,” ** charge,” or 
care.” The Act presumes that a child is in the custody 
of its parents, step-parents, or a person cohabiting with 
its parent, or of its guardians ; that it is in the charge of 
a Iverson to w^hom the parent has committed such charge 
a schoolmaster), and that it is in the care of a person 
who has actual possession or control of it. Cruelty is 
defined as consisting in assault, ill-treatment (falling short 
of actual assault), neglect, or abandonment of the child in 
a manner likely to cause unncce%mry suffering or injury to 
health, including injury to or loss of sight, hearing, or 
limb, or any organ of the body or any mental derange- 
ment; and the act or omission must be wilful, t.6., deliberate 
and intentional, and not merely accidental or inadvertent. 
Though medical aid is not specified, it has been decided 
that for a member of the sect of Peculiar People not to 
call in a doctor may amount to an offence under the Act. 
The offence may be punished either summarily or on 
indictment, and the offender may bo sent to penal servitude 
if it is shown that he was pecuniarily interested in the 
death of the child, e.< 7 ., by having taken out one of these I 
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pomicious policies i^ermitted under the Friendly Societies 
Acts. By § 23 (2) parents may be guilty of cruelty by 
neglect if they fail to apply for poor relief for their 
children in the event of their inability otherwise to main- 
tain them. 

This enactment overlaps the common law and the 
statutes already mentioned. Its real efficacy lies in the 
main in the provisions which facilitate the taking of 
evidence of young children, in permitting boards of 
guardians to prosecute at the expense of the rates, and in 
permitting a constable on arresting the offender to take 
the child away from the accused, and the court of trial on 
conviction *to transfer tho custody of the child from the 
offender to some fit and willing person. The Act has 
been utilized with great zeal and on the whole with much 
discretion by various philanthropic societies, whose mem- 
bers make it their business to discover the ill-treated and 
neglected children of all classes in society. 

Besides the provisions above indicated directly dealing 
with cruelty to children, there was during Queen Victoria’s 
reign much legislation in tho interests of children, requir- 
ing their parents to procure their elementary education, 
forbidding the employment of children under 1 0 in busi- 
ness or trade for gain (except in the case of children 
licensed by justices to perform in public), and restricting 
the employment of children of school age unless they have 
attained a certain standard of proficiency, which in practice 
prevents children under 13 from being put to work (the 
Elementary Education Act, 1876). The labour of boys 
under 12 underground in mines is forbidden. And where 
children may legally be employed in factories or shops 
limitations are imposed with respect to their hours of labour 
and other matters. The special legislation against the em- 
ployment of children in agricultural gangs and in sweep- 
ing chimneys is virtually obsolete, owing to changes in 
the conditions of these occupations and the 8ub8e(][uent 
enactments above indicated. 

Tho Act of 1 894 also prohibits custodians, &c., of chil- 
dren from taking them, or letting them bo, in tho street 
to beg or receive alms, or to sing, play, perform, or sell in 
the street or in public-houses between 9 p.m. and G a.h. 
These provisions apply to boys under 14 and girls under 
16. There are further prohibitions (1) on allowing chil- 
dren under 1 1 to perform, the., for gain in public-houses 
or places of public amusement at any hour without a 
license from a justice, which is granted only as to children 
over 7 and under stringent conditions; (2) on allowing 
children under 16 to be trained as acrobats or for any 
dangerous performance except by their parents or legal 
I guardians. (w. f. c.) 
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Geography and Statistics, — Chile, or Chili, extends along 
the S.W. coast of South America, Jrom the Peruvian 
frontier at 17® 57' S. lat. to Caj^e Horn at 55® 59' S. lat. ; 
total area about 266,460 square miles. After contro- 
versies extending over many years, the boundaries have 
floffiirfMffgg within recent years settled by treaties 
* concluded with Bolivia, Peru, and the Argen- 
tine Republic. Of Northern Chile, the portion extending 
from 23® S. lat. to the river Loa, comprising the province 
of Antofagasta, formerly belonged to Bolivia; it was 
occupied by Chile in accordance with the truce agreement 
of 4th April 1884, and was definitely ceded by Bolivia 
hy treaty of Ist May 1896. The province of Tarapac&, 
extending from the river Loa northwards to the river 
Oamarones, 19* 12' S. lat., was formerly Peruvian. It 


was occupied by Chile in 1880, and was definitely re- 
linquished by Peru by agreement of 28th March 1884. 
Between the Camarones and the Sama rivers lii^s the 
province of Taciia, consisting of the departments of Tacna 
and Arica. Under the treaty of 20th October 1 883 this 
province was to bo held by Chile for ten years, afUT 
whicn a ix)pular vote was to decide whether it should 
be definitely iucorjiorated with Chile or should revert to 
Peru, the country retaining it to i>ay a sum of 10,000,000 
pesos to the other. In consequence of disagreement as to 
the manner of voting and tho persons entitled to vote, no 
action was taken at the end of the ten years’ term ; aitd 
a convention, signed at Santiago on 16 th April 1898, 
for the taking of the plebiscite was in 1900 rejected by 
the Chilian Congress. 
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The coast of Chile, especially towards the south, is 
broken by islands. Opposite the province of Atacama 
is Easter or Pascua Island; facing the coast of Con- 
ce{)cion is the small island of Quirquina; farther: south 
are Santa Maria and Mocha ; more ini)K)rtant ate 
Chilo^ archipelago, consisting of al)out 96 islands, 
ChonoB archipelago with over 1000 islands, and, ia the 
extreme south, the archipelago of which the most im- 
portant islands are Tierra del Fuego, Desolation, Santa 
Incs, Clarence, Dawson, and Diego lUmirez islands. The 
island of Juan Fernandez is 390 miles west of Valparaiso. 

PopiUtUiim , — The ])opulation of Chile, according to census 
enumeratious from 1875 to 1895, is given as follows : — 


Year. Population. Increase. 

1875 . . . 2,075.971 256,748 

1885 . . . 2.527,820 451,349 

1895 . . . 2,712,145 184,825 


For the ]mr]K>so of comparison thoRo figures are of little value. 
Piior to 1885 the provinces of Antofagasta, Tarapacd, and Tuena 
wore not included, and th« returns for 188.5 are imprfect. The 
area of the })rovinceB and their fK>pulatioii, ac<.‘ording to the census 
of 1885 and of 1895, with tin* xx^l'ulation ]ier square mile in 1895, 
ore given as hdlows : — 


J'roviiicoii. 

Ana, 

Nij[. IlilnM. 

Population, 

1885. 

tvttilatiuli, 

1SU5. 


; Magallanes Territory 
! Ohilo(i . 

76,270 

2,085 

6,170 

0-06 

4,008 

78,420 

77,760 

19-40 

Llanqtiihue 

7,820 

62,809 

78.815 

10*01 

Valdivia . 

8,818 

50,988 

60,687 

7-30 

Cautin . 

8,127 

33,291 

78,221 

25-01 

Mallcco . 

2,856 

59, 192 

98,0.32 

34*29 

I Bio- Bio . 

4,157 

101,768 

88,749 

21-35 

1 Arauco . 

4,246 

78,658 

59,287 

13-95 

1 ( \)nce]K:ion 

8,584 

182,459 

. 188,190 

53*25 

1 Nuhle . 

3,666 

140,871 

1.52,935 

43*02 

Maule 

2,U»0 

124,145 

110,701 

40-88 

Linares . 

8,488 

110,652 

101,858 

29*20 

Talca 

8,677 ! 

! 18.8,472 

128,961 

85*07 

Ciiricd . 

2,912 

100,002 

103,242 

85*45 

Colchagua 

O'lliggiiiH 

.8,794 1 

1.5.5,687 

157,. 566 

41*58 

2,528 1 

87,611 

85,277 

88*80 

Santiago . 

5,221 

329,758 

415,686 

79*60 

ValjMiraiHo 

1,659 

208,820 

220,7.56 

13-30 

Aconcagua 

6,225 ! 

144,125 

11.3,165 

18*18 

Coquimlx* 

12,869 

170,844 

160,898 

12*50 

Atacamd . 

28,871 

76,566 

59,713 

2*10 

AiitofaguMta . 

47,918 j 

21,213 

44,085 

0*92 

TarajMicd. 

19,800 

45,086 

89,751 

4*6.5 

T'acna 

8,685 

29,523 

24,160 

2*78 

Total , 

266,4.58 

3,637,320 

2,712,145 

10*18 


It is estimated that in the enunieratioii of 1895, 10 pfT cent, of the 
|)opulation, or about 271,214, were omitted. The toLU mqnilation 
ot the date of the census w'ould theivfore l»e 2,988,859. The popti> 
lation on 8l8t Decmiibor 1898 wiis otlicially estimated at 8,082,178. 
The foreign ]K)|>ulatioii of Chile in 1885 was returned at 65,000 ; in 
1895 at 72,812. Of the nunil)pr in 1895, 42,105 were Enrojiean, 
29,687 were American, 1020 w^ere fixmi Asiatic and other countries. 
Of the EunqMiuiis 8269 were 8))auiHh, 7809 were French, 7587 Italian, 
7049 German, 6241 British, 1570 Swiss, 1490 AustrO'Himgarian. 

The marriages, hirths, and deuths registered in the 277 registra- 
tion circumscriptions in 1897 and 1898 were : — 


ISQft 

Marriages . . 13,4.54 18,921 

Births . . . 109,057 101,586 

Deaths . . . 88,456 88,919 


The civil marriage law' of lOtli .Tanuary 1884 and the civil registra- 
tion law of I7th July 1884 came into for(!e on Ist Januaiy 1885, 
The cost of rogistmtion is borne by the State. The registration of 
deaths is required before burial, so that it is fairly trustworthy ; 
but the registration both of marriages and births is stated to w> 
frequently eluded. The deatli-rate is high. In the cities of 
Santiago and Valparaiso it is siuted to l)o little under 60 jior 1000, 
the mortality among children Ixiing veir great With a view to 
remedy this evil an Act was passed in Februaiy 1896 making drain- 
age oompulsQxy in the oontres of {lopulation. Immigration goes on 
under the care of colonization agencies, which in 1896 intmucod 
988 agricultural and 1114 industrial immigrants from Europe. In 
1897 the total number introduced was 807. In 1898 the Govern- 


ment voted the sum of £46,800 to the assistance of immigration, 
and in 1899 £88,680 to the same purpose. The result, however, 
])rov^ so unsatisfactory that the Government have discontinue 
their direct subaidiee for the encouragement of immigration. The 
agricnltural portion of Chile is in the south, where rain is dmost 
incessant, the forest growth dense, and the labour of clearing a few 
acres out of all proportion to the profits. Moreover, roads are 
wanting, and there is no adequate protection lor life and property 
against outlaws and other dangerous characters. The Government 
has therefore turned its attennon to the improvement of existing 
settlements, and for this purpose a sum of money is provid^ in 
the budget of 1900. The enumerated population in 1895 consisted 
of 1,240,858 inhabitants of towns and 1,471,792 of rural districts. 
The jmncipal cities and towns, with the census population of 1895 
and the estimated x^ofiulation on 31 st December 1898, are : — 
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Santiago .... 

. 266,418 

311,704 

Val{>arai 80 

. 122,447 

140,262 

Concepcion 

. 39,837 

61,781 

Talca .... 

. 83,232 

40,237 

Chilian .... 

. 28,738 

32,769 

Iquique .... 

. 33,031 

30,000 

Antofagasta . 

. 13,630 

16,796 

Ciiricd .... 

. 12,609 

14,326 

Talcahuano 

. 10,431 

14,284 


The i>oliticttl constitution of 18.33 is, with some amend- 
ments, in force. The x>rincix)al amendments were made 
by laws of 9th August 1888, 11th August 

1890, 20th August 1890, 22nd December 

1891, 7th July 1892. The Chamber of 
DeX)Uties consists of members elected for three years 
directly by the registered electors of each de})artment — one 
de]»uty for 30,000 inhabitants. The rex)ublic is divided 
into electoral districts and subdivided into sc'ctions of 150 


inscriptions, the registers of which are kei»t by tlie muni- 
cipal authorities. On the basis of the census returns of 
1885, the number of dexmties was fixed at ninety-four. 
Senators are similarly elected, but for six years, and they 
arti chosen, not in dei)artmciit8, but in the x>rovince8 — one 
senator for every three d(fX»utieB, For the Chamber of 
Deputies and for the Senate there are triennial elections, 
the Chaml>cr Ixjing renewed entirely and the Senate to 
the exhiiit of one-half every three years. For the Chambe r 
and for the Senate the system of voting is cumulative. 
Senators and de])uties are uiqiaid. 

At the head of the executive power is the President of 
the Kexmblic, cliosen for five years indirectly by the natjpn, 
the electors being 8X>ecially chosen by tho x^roviuces — three 
electors for etich de]nity. The eU'ction of the president 
takes place on 25th June of the last year of the presiden- 
tial term, and the new x>rcsideut is inaugurated on 18th 
September following. 

/jfjcal Government , — Tlio lUqaiblic is divided into province 
Jf]>artnicui8, aud 282 municiiwil districts. Each niuiiiuijial dis- 
trict has, by law of 22nd December 1891, a municipality or council 
of at least nine members chosen by poxmlar election. At tho ses- 
sions of tho munici|>alitic8 or councils the irUeride^iteSi govemors, 
or sub-governors of the national guvemmeut i>rcside. In Uie 
nmnicix>al districts osscmblios of doctors are held under tho pre- 
sidency of tho first mayor for the election of councillors, the 
auctioning of tho local budget nr of local loans (which are limited 
in amount), and for other husinc^sH. The total munioi]>al revenues 
in 1896 amounted to 8,767,780 x>esoB, and tho oxx^enditure to 
9,010,730 xsiBos. If llie jkjbo is taken at Is. 6d,, the revenues were 
equivalent to £657,580 and the exxiendituro to £675,800 sterling. 
The principal police force, the fi^l police, is maintained and 
commanded by the national government, but tho municipal force 
is still under the eontn)l of the municipalities. In Taona muni- 
ciml administration is carried on conjointly by the political heads 
of the departments and by councils (juntas) of three merobem 
ax^pointed for three yearn by the president of the rexmhlic. There 
is a similar syatom in theierritory of Magallanes. 

Public education is free (at tho cost of tho State), 
but not oompulsoiy. It is directed by a council, at the head of 
which is the minister of pqblic instruction. Higher and secondary 
education are given in the university and the national institute at 
Santiago, and in the provincial colleges or lictoB, In 1899 there 
were 578 university degrees and diplomas conferred. Besides the 
State university, there is a Catholio university giving instniotioa 
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in theology, in law, and in matbematioal and i^waical ecionoe. In 
1899 the national institute had 1168 |iupila. There are in Chile 
six clerical seminaries wliich receive a smiul govenuuent subvention. 
Three oollegm for girls are maintained by the State, and manv 
schools for girls receive subventions. There are, l>esidou, normal, 
agricultural, technical, and oommeroial schools. The estimates 
for 1898 provided a sum of £150,000 for higher and secondanr 
education. In 1899 there wore in Chile 1408 public primary schools 
(435 for boys, 276 for girls, and 692 mixed), with 2299 teachers 
(748 male and 1551 female) ; the enrolled pupils numbered 115,585 
(50,278 boys and 59,257 girls), and averafi^ attondanoo 70,607 
;d3,746 boys and 86,861 girls). The cost of primary instruction 
was £156,000. There were alw, in 1899, 445 private elementary 
schools (148 for boys, 50 for girls, and 247 mixed) with 26,294 
enrolled pupils (15,886 boys and 10,409 girls). Private schools 
devoted solely to popular eiiucation are assisted by tlie State. The 
German colonies ox Valdivia and Llauquibue have ex<'cllent schools. 

CfriTM . — The penal establishments of Chile, 87 in nuinlMW 
(including the two penitentiaries at Santiago and Talca), liavc been 
under direct govemment adniinistratiou since 1891. On 1st 
• JanuaiT 1900 tliey contained 7061 criminals (6219 men and 832 
women). The total numlier of prisonera they received during the 
year 1899 was 84,429, of whom 28,037 were male and 6892 female. 
In 1899, 432 boys wero sent to the two oon*ectional schools. 

Charity , — In Chile there are numerous charitable institutions 
supported by endowments, legacies, donations, suliscriptions, and 
government contributions. In 1897 State assistance was given to 
79 hospitals to the amount of £65,000 ; to two lunatic asylums to 
the amount of £18,400 ; and to other institutions, £17,015. In 
Santiago in 1898 over £15,000 was spent in enlarging and improv- 
ing the hospitals, but in many of tlie provinces the distress and 
poverty are very great, and the hospital accommodatiou is insudl- 
riont. 

Finance . — The ordinary revenue and exiMsnditurc of Chile in 1892 
and in tlio last four years wore as follows (1 ])t?so = 18d.) : — 


Years. | He venue. 

KxpeiKliture. 

1892 

1896 

1897 

1898 

1899 

£ 

4,680,000 

6,099,600 

6,407,900 

6,635,300 

6,475,450 

£ 

4, .'567, 500 

6.271.000 

8.346.000 

6, .'579, 500 
6,059,500 


The estimated revenue and ox])enditare for 1900 >vere as follows 
(pesos at 18d.) : — 


Revenue. 

Expeiiiliture. 

Ordinary — £ 

Exjiort duties . 3,486,320 

Imiiort duties . 1 , 537, 500 

Railways . . 937,500 

Pdits, telegraphs . 90,000 

Various • . 333,760 

Total . 6,885,070 

Extraordinary . 1,526,880 

Grand total . 7,810,000 

Ordinary'— £ 

Interior , , 758,100 

Finance . . 1,531,680 

War, marine . 1,450,870 

Railways . . 1,642,770 

Justice, instruction 793,960 
Various . . 365,900 

Total . . 6,443,280 

Extraordinary . 1,126,000 

Grand total 7,668,280 


The export duties aro levied mainly on nitrate ami iodine. 

Recent additions to the external debt of Chile have been incurred 
mainly for the satisfaction of claims arising out of the occu))atiou 
c»f Peru, for railway construction, and other public works, and for 
the pa3rment of floating and munici|ial debts. The internal debt 
coDsisteof municipal iiobts, annuities (“oensos”), a 3 per cent, 
debt, and the debt arising from the issue of notes under the 
law of 7th July 1898, amounting to 46,691,400 pesos. There is 
due also a balance on treasury bills discounted in Loudon. The 
debt outstanding on 81st December ^ 899, and Aie debt cliarge were 
as follows:— 


DMcription of Debt. 
External debt 
Internal obligation^-- 
Amount, 72,892,118 pesos 
Charge, 1,843,485 „ 

Treasiuy bills, due in 1900 


Caplfcttl. 

£17,541,785 

5,466,908 

166,'666 


Charji^. 

£965,405 


100,261 

166,666 


Total . . . £23,175,859 £1,282,382 

To be set off againet this debt is the value of government pro- 
perty, which (exdusive of government bnildimm) uras estimated in 
1897 to amount to 871.290,258 pesos or £27,846,800 sterUim. A 
more recent estimate, based on actual prices* puts the vame as 
sterling: Kitrate fields, £8,000,000; guano depodts, 
£100,000 ; State milways, £12,000,000 ; State telegraphs, £50,000 ; 


State lands, £2,500,000; Talcalmano dock, £450,000; juovublo 
pr^rty, £80,000 — total, £18,180,000. 

The value of the real pro^ierty held in 1896 by corporations was 
returned at 55,875,021 pesos (£1,190,630), and that held bv 
privlte'' ^rsone at 1,436,125,688 (£107,709,430) — total, 

l,4j|^,008;709 ptsoa (£111,900,060). The mortgages on privult- 
e||||es Miounted to 200,236,400 jicsos (£15, 01. S, 730). In 1899, 
hmdlV’Ol^ the price of land had fallen 30 or 40 }K'rcent., so that tiic 
vaiuo of real esbite in private ownership did not excised 950,000,000 
peaSs (£71,250,000), while the 
mortgages had risen to 

216.000. 000 p(5808 (at imr 

£16,125,000). The total value 
of real property (exclusive of 
government property) in 1899 
may be put at about 

1.000. 000.000 ixisos (£75,000,000 
at }iar, or about £63,000,000 at 
the current rate of exchange*). 

Defence . — The army of Cliile, 
acooiding to the law of 24 Ih 
NovemlKjr 1897, must not exceed 
9000 men. Tlie strength flu- 
1900 was fixed at 5885, with 913 
oflicers. This Ibnic is organized 
in 1 regiment (2 battalions) of 
coast artillery, 6 rogiments of 
iiold artillery, 10 of infantry, 8 
of cavalry, 1 corps of engiueem 
(4 companies), 2 corjis of pen- 
sioners, and the wdiole is distri- 
buted among the four military 
zones into wliicli Cliilo is divided. 

For the last ten years German 
ilrill instructors have boon em- 
ployed ; Mauser and Mannlichor 
rifles are used, and the batteries 
have Kni])p guns of the newest 
typo, lly law of 12th February 
1896 the National Guard con- 
sists of three branches — the 
active, comprising all citizens of 
20 and 21 years of age ; the ])as- 
sive, all over 21 yearn of age wdio 
have completed their service in 
the active ; tlie sedentary, all 
from 30 to 40 years of ago who 
are married. The total number 
in the National Guanl is about 

513.000, with 2-100 oflicers. The 
Territorial Guanl, numbering 
19,862, organized in 1896 to 
defend the posses of the Andes, 
was disbanded in 1898. In Chile 
there are three military schools, 
a military museum, a cartridge 
factory, and other militaiy estab- 
lishments. The navy in 1899 
consisted of 3 battleships, 
launched re8];)ectivoly in 1890, 

1874, and 1865 ; 2 armom-ed 
cruisers ; 2 second-class and 2 
thiid- class cruisers; 11 gun- 
vessels and ^nl)oats ; 4 de- 
stroyers, launched at Birkenhead 
in 1896, and all of a sfteed of 
more than 80 knots ; 15 first- 
class and 4 second -class toq)edo- 
boats. There aro also training 
and school ships, and craft for 
STieoial service. In order to re- 
duce ex|ienditure, several vcssols were laid up in 1899. In 1898 
the navy hod 308 commissioned and staff officers and 3794 warrant 
officers and men. Naval schools wei*e founded in 1893. A nunihci 
of steamers of the South American Steami)oat OomjMtny are suhvcii 
tioned and held at the disposal of the Govenimont for trans]>ort 
service. 

Jt/ri€ulture.-—Tbe region most favourable for agriculture extends 
from Santis^ to Ooncejicion, where largo quantities of wheat arc 
l^wn, and barley, maize, oats, and rye are also cultivated. Many 
industrial plants prosper in this region, notably the sugar licet, 
flax, colza, sorghum, hops, and tobacco. The grape thrives well, 
and nearly 15,000 acres are planted with vines. South of the 
agricultural region the climate is rainy, but the forest growth is 
luxuriant and a great timber traffic is carried on. Stock-raising 
has oonsiderable ImTOrtanoe in Chile, more especially the rearing 
of sheep, vicuha, and hogs. Hie country is estimated to contain 

S. 111.-2 
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about 8 million head of cattle and 3} million sheep, but there are 
no official statistics on tlie subject. About millions of the 
])opuIatiori are denondent on a^culturc, and the country produce 
annually some 28| million bushels of wheat and million bu^els 
of other cereals, apart finm fruits, vegetables, ka. Bee-keeping 
has some importance in the south, the annual export of honey 
being about 2800 tons. 

NitraU ProdudUm , — By the acquisition of the provinces of 
Tarapac4 and AntofagMta (1880-84^ and the occupation of the 
province of Tacna, Chile obtained a vast addition to its mineral 
resources. The guano deposits lying on the coast of this region 
are nearly exhausted, but farther inland lies the nitrate sono, 
stretching, with a breadth of about threat miles, from the Azapa 
valley in the province of Tarsna, througli the [>rovinoe of Tarapacd 
and into the cfesert of Atacamd, a total length of about 2.^0 miles. 
In the provinces of Tarapacu and Antofagasta there are many 
refineries for purifying the cnide nitrate or ealicke^ the centre of 
the industry Mng at iquuiue. 

The Weight (metric tons) and value of nitrate of soda ex{)ortcd 
from 1879 onwanis were as follows : — 


Ynara. 

Tnria. 

Valuo. 

1 Yeara, 

Tonn, 

Valiio. 

1879 

fie, 348 

Ji;7fi],690 

1 1889 

921,380 

£.5,771,220 

1880 

220,000 

2,290,710 

1890 

1,026,290 

5,9.50,470 

1881 

3fi8,100 

3,624,630 

, 1891 

891,720 

5,174,500 

1882 

489,340 

4,643,900 

, 1892 

797,820 

5,030,630 

1883 

fi84,790 

6,073,660 

, 1803 

947,020 

6.208,650 

1884 

fifi0,640 

3,084.140 

‘ 1894 

1,081,330 

7,018,680 

1885 

429,060 

8,191,040 

; 1895 

1,220,4^^0 

7,208,680 

1886 

462,780 

3.044,760 

1896 

1,111,750 

6,955,850 

1887 

712,760 

4,466,070 

I 1897 

1,057,630 

5,928,290 

1888 

781,240 

6,361,730 

; 1898 

1,294,220 

6,800,650 


The output for export in 1899 was cHiimated at 1,:^60,000 tons, 
\V(»rth alioiit £9,37f»,000 at the prices quoted in Oijtoijor. 

Ei'oin the saline wafers iodine is extraebd in largo ouaiititios. 
Tlie quantity of iodine ox])ortud in 18i*7 was 33^,430 lb, and in 
1898, 317,460 Ib. 

(itiicT MilXfraU. -“Oop]>er is found in abundance, notably in the 
]»roviuecB of TarocaiNi, Antofagasta, AtacairiA, 0fXiuinil)O, Anon- 
cagua, Hantiago, ana Maule. In 1876 the quantity of bar cop|)er 
f X|K)rbd rwiehod 41,760 tons, aii<l in 1878,40,894 tons; but simjo 
then the output and the exportatiun have (h^cliited. During tiio 
eight years 1891-98 the export was m follows : 


Yoara. 

Toiih. 

Yi'uih. 

Totih. 

1891 

17,461 

1895 

20,042 

1892 

19,141 

1896 

1 20,592 

1893 

19,328 

1897 , 

i 19,011 

1894 

19,640 1 

1898 ! 

1 

20,600 


< Sniper is exported in other foniis in siimll quantities. In 1898, 
3078 tons of copjM^r ingots, 419 tons of copjwr and silver ingots, and 
20,301 tons of cop(ier oi*e w'ere sent abroad. Tlie ]»roduction of 
i^o]>]»or ill 1899 was estimated at 25,000 tons. 

(fold and silver mining are carried on in various ))arts of Chile. 
<»old mining prosjiors at Talbvl in the north, at several places in 
tile eeiitml region, in Uio Magallancs temlory, and in Tiorra del 
Kuego. Hieli alluvial deposits have been foiiml at liOnquimai, in 
the proviiujc of Tomueo, and the futun? output will jirobably show 
a large increase. The exiwst amount of silver produowl is not easily 
ascertained, as the otficiul statement iiiehules a quantity of Bolivian 
silver passing through (Ihiliaii jiorta as if it were Chilian. The 
cx^Kiri of bar gold arid silver from 1893 to 1898 was — 


Yflnrti. 

1893 

1804 

1895 

1896 

1897 

1898 


<5ol«I. HJlver. 

OuiieeH. Ouncea, 

21,224 4, .012, 850 

47,435 4,942,200 

38,082 4,782,210 

34,321 4,861,030 

36,383 4,614,850 

52,420 4,493,170 


The value of gold oxjwrted in 1897 was jC 160,000, and of silver 
£540,000, Iron, manganese, lead, coludt, nickel, zinc, bismuth 
aitj almudaut in various ]»rovince8. The oily of Coronol is the 
(Centre of the coal industry ; in 1898 tlie coal output amounted to 
282,600 tons. . 

The most iin])ortant industries are connected with the mineral 
output. There arc about 55 nitrate refineries in the nitrate 
district, Uio chief being at Lagunas ; and there are works for the 
extraction of iodine. There are silver works at Playa Blanca; 
<ioppor works at Lota, in Concepcion, and other places ; sulphur 
worlcs at Valparaiso, Santiago, and Concepcion. In Valdivia there 
are iron-foundries for the manufacture of saws and other tools for 
forest work. Other industries are distilling from native produce, 
brewing, flour-milling, and sugur-rcfining. 


The distribution of the industries and the number of hands 
employed in the several groups are shown thus: — 


Localities. 

Industries. 

Number of 
Worker!. 

Kortheni Chile . 

. Nitrate 

55,000 

North and Central Chile 

Mining 

. Manufacturing 

80,000 

Central and South Chile 

44,704 

t» >) 

. Agricultural 

400,000 

i» I) 

Stock-raising 

12,000 


OomTueree.— The annual value of the imports and exports, at 
intervals of five years from 18^6 and in the years 1897-99, is sliown 
in the subjoined table. Conversions liave been made for years up 
to and including 1896 at the rate of 38d. to the peso, for 1897-99 
at 18d. to the pcsf) : — 


YesrH. 
1886. 
1891 . 

1896. 

1897. 

1898. 

1899. 


Imports. Exports. 

£6,993,600 £8,113,100 

10,005,700 10,401,800 

11.729.800 11,778,500 

10.365.800 10,247,300 

7,669,700 12,605,200 

7,969,500 12,282,960 


Of the imj)ortn in 1898, 71 per cent, in value, and of the expoits 
56 jKir cent, in value were subject to duty. The import duties 
amounted t<> £1,602,770; the export duties to £3,106,100. The 
most imjiortaiit article of exjiort is nitrate, the value of the ship- 
ments of which amounted in 1886 to £3,044,760; in 1891, to 
£5,122,900; in 1896, to £6,955,900; in 1897, to £5,948,700; in 
1898, to £6,800,650. The value of the iodine cxjiorted in 1891 
was £671,342; in 1896, £326,790; in 1897, £884,647; in 1898, 
to £270,720. Of metals, the most important exports are copper in 
bars, amounting in 1886 to £1,296,183 ; in 1891, to £771,600; in 
1896, to £815,100 ; in 1897, to £893,780 ; in 1898, to £1,248,396. 
Bar silver was ex])orted in 1886 to the value of £1,039,410; in 
1891, £713,670; in 1896, £662,300; in 1897, £598,680; in 1898, 
to £523,986. Of agricultural produce the chief export is wheat, 
amounting in 1886 b) the value of £773,360; in 1891, to £1,146,290; 
in 1896, to £6.53,450 ; in 1897, to £411,400 ; in 1898, to £575,234. 
The chief im; torts and extiorts in 1899 were as follows (conversion 
flu* both being made at 18il. to the ))e8o) : — ‘ 




Food articles , . i:i ,827,250 

1 ToxtUoM . . 2,170,850 

j Haw niaterialK 1,026,700 

I Watches, Jewellery, A'i‘. 150,850 

; Machiiinry, . . 952,180 

; lloirieHtic urticles . 420,460 

• I’ttiter, Ac. . . 220,600 

j IlrugB, Ac. . . 126,800 


Exports. 


Mineral . . . £10,822,600 

A«ricultural . . 794,850 

Huiiufucturim . . 289,0.50 

Anhiittls and animal 
prodiicU . . , 378,750 

Wmes, Ac. . , 24,946 


Of the value of imports in 1899, 41 per cent, were from Great 
Britain, 28 jier cent, from Germany, 8 per cent, from the United 
Slates. Of the exjtorls, 67 per cent, in value w^ent to Groat Britain, 
l?l per cent, to Oormany, 5 jicr cent, to Franco, 4 jicr cent, to the 
United Sbites. Of the inijxirts in 1899, 63 Tier cent, in value was 
landfid at Valparaiso, 12 per cent, at Talcanuano, 10 per cent, at 
Iquique. Of the exiwrts in 1899, 43 ner cent, in value was sMpped 
from Iqnimic, 11 per cent, from Val|)araiso, 9 per cent, from 
Pisogua. Du^ng 1 899 trade was hamixired by the depreciation of 
the curroncy and the fluctuation in the exchange value of the peso 
con.se(|uent on iJic sus^iousion of the conversion law. 

In 1898, 7691 vessels of a total tonnage of 10,152,443 
en terod, and 7671 of 1 0, 032, 661 tons cleared. Of the vessels entered, 
1923 of 3,167,579 tons, and of those cleared, 1881 of 2,944,209 
tons were engaged in foreign tiado. British vessels numbering 1004, 
with a total tonnage of 1,738,362, entered from, and 947 with 
a bmnage of 1,578,325 cleared for, ports outside of Chile. In the 
roasting trade 2067 British vessels with a tonnage of 3,164,515 
entered, and 2081 of 2,246,230 tons cleared. In 1699, in the 
foreign and coasting ir^e, 7267 vessels of altogether 10,016,704 
tons entered and 7^54 of 9,738,769 tons cleared at the ports of 
Chile. At the end of 1899 tlie merchant marine of Chile consisted 
of 142 vessels with an aggregate tonnage of 71,214 tons, including 
39 steamers with a total of 27,387 tons. Chile is in re^lar com- 
niunication with other American coimtries and with Eurojie by 
Chilian, English, German, and French lines of steamers. 

Oomniunicatums * — Chile has about 43,500 miles of public high- 
ways, with 25,000 miles of less important roads, and tne length of 
navi;^ble rivers is put at 2800 miles. 

The total extent of railway line within the republic in 1899 
reached 2886 miles, of which 1458 miles belonmd to the State and 
the remainder to compinies. The projected trans- continental 
railway has been constructed on the Chilian side as far as Salto del 
Snldado, but 46 miles of line are still required to unite it with the 
Aigentine section. The capital invested in the State railways up 
to the end of 1899 was approximately 85,907,165 pesos, whi& (at 
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18d.=:l peso) would be equivalent to £6, 443, 440. The gross 
revenue in 1899 amounted to 18,997,799 pesos (£1,049,840) and 
the expenditure to 18,911,782 pesos (£1,048,280). 

At Santiago there are 65 miles of tramway in pnxMsss of oon ver- 
sion 80 as to be worked by electric traction. At Valparaiso tia 
tramways are worked by horse-power. 

P&si, Telegraphy and TeUphom, — In 1899 the Chilian post-oil^ 
riespatohod 18,033,608 letters and post -cards, and 18,907,269 
printed and other packets ; the ei^oss postal i*evenue amounted to 

I, 023,377 pesos (£76,750), and the expenditure to 1,065,612 pesos 
(£79,920). In the same year the State had 9970 miles of telegranh 
and telephone line, with 11,200 miles of wire, by which during the 
year 1,188,691 telegrams wore sent and 17,831,234 conversations 
held, the total telegraph receipts havuig amounted to 613,003 
pcB 09 (£45,975). There wore, brides, about 2610 miles of railway 
and nrivate telegraph line. Telephonic communication has been 
established in all the principal towns, and two comimnies, one 
British, the other Chilian, fumiah connexion between Bantiogo and 
Valparaiso, and between those cities and many smaller towns. 

Money and Credit, — In Chile there are 23 joint-stock Imnks of 
issue, with an aggregate registered capital of 40,689,665 pesos 
(£3,051,720) and a note issue in July 1898 of 12,733,160 pesos (or, 
•at par, £954,990). On 31st July 1898 the national government 
advanced to the banks notes amounting to 27,989,929 pesos 
(£2,099,240) at 2 per cent, interest per annum — the total note 
issue for which the banks were reH|x>n8iblo being thus raised to 
40,723,089 pesos (£3,054,230). In addition, the treasury put in 
circulation at the same date notes amounting to 17,693,890 pesos 
(£1,827,040), and is also re8|)onsibla for not^ for 1,193,641 pesos 
(£89,520), issued before 1896. There are four banks not banks of 
issue, and also 15 mortgage bunks. The latter issue bonds on 
real property for, professedly, not more than half its value, and 
these bonds are sold in o])en market. The value in circulation 
in 1899 was oflicially stated to amount to 155,827,119 pesos 
(£11,687,030) ; but as the price of laud has recently fallen, several 
estates having been sold at 40 per cent, of their nominal value, 
Avhilo loi'ge arrears of interest (probably not less than 3,000,000 
]H}Sos, or £225,000) are duo to tlie banks, the condition of landed 
pro])erty seems unsatisfactory. 

Monetary System, — ^The monetary unit of Chile is the uncoined 
gold peso. Under the law of 11 th Februaiy 1895 the gold coins 
are the condor of 20 jicsos, the dohlon of 10 pesos, and the escudo of 
•5 pesos. All gold coins are eleven - twelfths fine. The doblon 
weighs 5*99103 grammes or 92*4536 grains. The gold peso is of 
the value of 18d., or 13J ixjsos are e(]ui valent to £1 sterling. The 
]ie8o is equivalent also to 36} United States cents. Under the 
siirao law silver coins are *835 line. The silver peso weighs 20 
grammes or 308*64 grains, and the fractional coinage is of eorra- 
spondiug weight. By law of 10th January 1899, however, the 
coinage of fr^tional silver money only five -tenths fine to the 
amount of 5,000,000 }.io8os within two years was authorirA^d. 

Specie payments and the exchange of gold for silver by the mint 
relKimod on Ist Juno 1895 were suspended by Act of Slst July 
1898, which authorized the issue of 50,000,000 imssos in pai)er 
money with a forced circulation, and eraijowercd the president to 
raise a loan of £4,000,000 sterling for the ultimate withdrawal of 
the notes. Tlie immediate result was the withdrawal of gold and 
silver from circulation and a rapid fall in the value of tlie notes, 
which at the end of 1899 were still at a discount of 18 por cent. 
In 1901 the conversion scheme was postponed till October 
1908. 

Weights and Meas^urcs. — The metric system of weights and 
measuies is the legal standard of Chile, but the old Spanish 
methods arc still widely used, esjieulally in reference to mining and 
farm produce. Nitrate of soda, even in ofhclal retiorts, is aunost 
invanablv calculated by the quintal (101*40 Englisn pounds). In 
silver ana copmr mining the marc (8 ounces) is commonly used to 
express the nenuess of toe metal. Farm produce is generally sold 
by the arroha or fanegay whilst the mm in lineal meosui'cinoui, 
and tho enadra for indicating the superficial area of land, are 
customaiy amongst the country people. * 

Authoritiiss. — ^Asta-Buruaga, F. S. DkeioncMio Otografico 
de la Mepublica de Chile, Leipzig, 1899.~>£cueverria t Keyes, 
Akibal. OeogrOffia Politioa ua Chile, Santiago, 1888, 2 vols. — 
Child, Theodore. The Spanvih-Arnerioan lUpvhlice, Loudon, 
1891. — ^Espinoza, Enrique. Qeografia Deecrvptiva de la Repuhlica 
de Chile, Santiago, 1897. — Idem. Qeografia, Deaeriptiva de la 
Pepvbliai de Chile. Santiago, 1892. — Figueroa, P. P. Diceio^ 
'^riohiag^j^ 1550-1891. Santiago, 1891.— Fitzgerald, 

L. A. The Highest Andes, London, 1899.— Flores-Ruiz, Franco 

J. Quia dA Immigrants en la Repuhlica de Chile, Santiago, 1890. 
— Hanoook, Anson Uriel. A Hiatorgi gf Chile, Chicago, 1893. 
^Hervby, M. H. Dark Days in Ohue, London, 1892. — Kunz, 
Hugo. Chile und die Deutechen Colonien, Leipzig, 1891. — 
MMSLL, William Howard. A VisU to Chile and (he NUrate 
-Jww qr Tarapaed. London, 1890. —Smith, W. Anderson. 
Temperate Chile: A Progressive Spain, London, 1899.— *Wiensr, 
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Charles. Chile and the Chilians. Paris, 1888. - Vincent 
Frank. Pmiivd anil about South America, New York, 1890. - 
Herrmann, Aliikrto. La Produccion de Oroy Plata i Cubrv en. Ch t/c. 

^ Santiago, 1894.-— Maldonado, C. Roberto. JCstiuiios (Jeografieos 
e Midrograficoa sobre Chiloc, Santiago, m)7. -EstadMea' Coma- 
dal de la Republica de ChilCy 1899. Vali»araiso, Simpsis 

edadistua y jeognijica (U la Republica de (*hilv en ISinK Valpa 
raise, 1900. - British Porcign Oj^ Diplomatic and Reports. 

London. — United States Consular Reports. W’ashiugtoii. 

(w. \y. u.; r. e. a.) 

Political IfUtory since ISSl, — At the o^njuing of 
1881 tho war between Chile and Pem had reached a 
stage when the final struggle was close at band. On 13tli 
January of that year the Chilian forceps under command 
of (General Baquedano attacked the entrenched positions 
of tho Peruvians at daybreak in the vicinity of Cliorillos, 
a village some few miles from Lima and forming 
tho outer line of defence for th(*. ca])ital. Tlit‘ 
fight was a very severe one — tho def tenders, Ctoseoi 
jiosted behind loop-holed mud walls, offering a 
most Btublwirn resistance to the advance of the 
invading army. The day ended in vicUuy for the 
attacking forces, but with a loss of 800 killed and 2500 
wounded ; the Peruvian casualties were 5000 killed, 4000 
wounded, and 2000 officers and iiKm tiikcu prisoneis. On 
the following day negotiations for peaci; were attemptiid 
by the representatives of the foreign powers in Lima, the 
object being to avoid, if possible, any further bloodshed. 
This attcmj)t to end tlie conflict jiroved, however, abortive, 
and on 15th January at 2 p.m. hostilities recommenced in 
the neighbourhood of Miraflorcs. After severe fighting for 
some four hours the Chilians again proved vic.torious, and 
drove the Peruvians from the second line of defence bjick 
upon the city of Lima. Ju this battle tho invadiTs lost 
500 men killed and 1625 wounded, the Peruvians about 
3000 killed and wounded. Lima, the capitiil of Ptjvu, 
was at the mercy of the Chilians after this last action, and 
on 17th January a division of 4000 men of all arms, uiidiT 
the command of General Cornel io iSaavcdra, was sent 
forward to occupy the Peruvian capital and restore order 
within the town limits. A portion of the CJliiliau forces 
was shortly afterwards withdrawn from Peru, and the 
army of occupation remaining in tho couqu(*n!d country 
was in charge of Admiral Patricio Lynch, an officer wlio 
had been specially promoted for distinguished services 
during the war. President Anibal Pinto of Cliile now set 
about to find means to conclude a treaty of ]>eace w'itli 
Peru, but his efforts in this direction were frustratcid by 
the armed resistance offered in the country districts to the 
Chilian authorities by tho remaindtjr of the Peruvian 
forces under command of General Cdceres. So matters 
continued — the Chilians administering on the seaboard 
and in the princijml towns, the Peruvians maintaining 
a guerilla warfare in the mountainous districts of the 
interior. In September 1881 tho term of office of 
President Pinto expired, and he was succeeded in the jiost 
of chief executive of Chile by President Domingo Santa 
Maria. Ex-Prcsident Pinto died three years later in 
Valparaiso, leaving a memory resi)cct(Ml and admired by 
all political parties in his country. The< name of Pinto 
will always occupy a prominent place in tin; annals of 
Chilian history, not only because the war with Peru took 
place during his term of office, but also on account of th(^ 
fact that it was largely duo to tho intelligent direction of 
all details by tho President during the struggle that the 
Chilian arms proved so absolutely successful by land and 
sea. 

Beiior Domingo Santa Maria, w'ho now acceded to tho 
presidency of Chile, was a Liberal in politics, and had 
previously held various important posts under the Govern- 
mont. Under the rule of President Montt ho had been 
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an active member of the Opposition and involved in various 
revolutionary conspiracies ; for his participation in these 
X>lots he was at one time exiled from the country, but 
returned and received official employment under President 
Pen^K. The principal task confronting President Santa 
Maria on assuming the presidency was to negotiate a 
treaty of peace with Peru and provide for the 
Prtsl^M# evacuation of the Chilian army of oocu]mtion. 
iffaWii. presence of the Peruvian General Cdcercs 

and his forces in the interior of Peru preventtid 
for some two years the formation of any Peruvian 
national adminbtration in Lima with which the Chilian 
authorities could deal. In August of 1883 the Peruvians 
wci*o defeated by the forces commanded by Admiral 
Lynch, and a Government was then organized under 
the leckdership of General Iglesias. A provisional treaty 
of |i<!aco was then drawn up and signed by General 
Iglesias and the Chilian rei)rcsentative, and this was 
finally ratified by the Chilian and Peruvian Congresses 
respectively in A]>ril 1884. iJy the Utiiis of this treaty 
Peru ceded to Chile unconditionally the province of 
Taraftacd, and the provinces of Tocna and Arica were 
placed under Chilian authority for the term of ten years, the 
inhabitants having then to decide by a general vot(i whether 
they remained a jxirt of Chile or elected to belong once 
more to Peru. In the event of the decision being favour- 
able to l*eru a sum of 10,000,000 dollars was to ho i)aid 
by Peni to Chile. On the ratification of this treaty the 
Chilian forces wore immediately withdrawn from Lima 
and other points of occu|>ation in Peruvian territory. 
The Government of Bolivia also attempted to negotiate 
a treaty of i)eaoe with Chile in 1884, and for this 
purx>ose sent representatives to Santiago. No satisfac- 
tory terms, however, could bt'. arranged, and the negotia- 
tions ended in only an armistice being agreed to, by which 
Chile remained in occupation of the Bolivian seaboard 
[Handing a definite settlement at some future jicriod. 

The administration of I’resident Santa Maria met with 
violent oj»j»o8ition from the Conservatives, who included 
the Clerical ])arty in their ranks, and also from a certain 
section of the LiUTals. The dislike of the Conservatives to 
President Santa Maria was occasioned by his introduction 
of the law of civil marriage, the civil registration of births 
and deaths, and the freeing of the cemeteric'S. Hitherto 
no marriage was legal unless celebrated according to the 
rites of the Homan Catholic religion, and all registers of 
births and deaths were kept by the iiarish priests. Civil 
emxtloyocs were now appointixl under the new Jaws to attend 
to this work. Formerly the ctmiett^ies were entirely under 
the control of the Church, and, with the exception of a 
few places six^cialJy crt*ateii for the purpose, were reserved 
solely for the burial of lloiuau Catholics. Under the new 
r<igime these cemeteries were made common to the dead of 
all religions. Under President Perez, in 1865, a clause in 
the law of constitution had been introduced permitting 
the exercise of all creeds of religion, and this was now put 
into practice, all restrictions being removed. On several 
occasions, notably in 1882 and 1885, President Santa 
Maria used his influence in the elections of senators and 
deputies to Congress for the pur^iose of creating a sub- 
stantial majority in his favour. He was induced to take 
this course in consequence of the violent opxK>sition raised 
in the Chambers by the liberal policy he pursued in 
connexion with Church matters. This intervention 
caused great irritation amo^t the Conservatives and 
dissentient Liberals, and the {)olitical sitiiation on more 
than one occasion became so strained as to bring the 
country to the verge of armed revolution. No outbreak, 
however, took and in 1886 the five years of office 
lor whiA TftemAidol Santa Maria had been elected came 
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to an end, and another Liberal, Sefiior Balmaceda, then 
succeeded to power. 

The election of Balmaceda was bitterly opposed by the 
Conservatives and dissentient Liberally but w^as finally 
successfully carried by the official influence 
exercised by President Santa Maria. On 
Burning office President Balmaceda endeavoured 
to bring about a reconciliation of all sections 
of the Ijibcral party in Congress and so form a solid 
majority to 8upiK)rt the administration, and to this end he 
nominated as ministers representatives of the different 
political groups. Six months later the Cabinet was 
reorganized, and two most bitter opponents to the recent 
election of President Balmaceda were accorded X)ortfolios. 
Believing that he had now secured the suj)port of the 
majority in Congress on behalf of any measures he decided 
to jmt forward, the new President initiatc'd a policy of 
heavy ex|)euditure on |)ublic works, the building of 
schools, and the strengthening of the naval and military 
forces of the republic. Contracts were given out to the 
value of £6,000,000 for the construction of railways in' 
tlic southern districts; some 10,000,000 dollars were 
exi)ended in the erection of schools and colleges ; three 
cruisers and two sea - going tor}»edo boats were added to* 
the squadron; tlie construction of the naval port at 
Talcahuano was actively ])ushed forward ; new armament 
was xmrcliased for the infantry and artillery branches of 
the army, and heavy guns were acquired for the purpose 
of ))ermanently and sti^ongly fortifying the neighbourhoods 
of yalx)araiBO, Talcahuano, and Iquique. In itself this 
jK)liey was not unreasonable, and in many ways extremely 
beneficial for the couutiy. Unfortunately corruption 
crept into the exx>enditure of the large sums nccessaiy lev 
carry out this j>rogramme. Contracts were given by 
favour and not by merit, and the progiess made in the 
construction of the new public works was far from 
satisfactory. The opposition in Congress to President 
Balmaceda began to increase rajudly towards the close of 
1887, and further gained ground in 1888. In order to 
ensure a majority favourable to bis views, the President 
threw the whole weight of his official influence into the 
elections for senators and deputies in 1888; but many 
of the members rc^turned to the Chambers through tllis 
official influence joined the 0})position shortly after taking; 
their seats. In 1889 Congress became distinctly hostile 
to the administration of President Balmaceda, and the 
X>olitical situation became grave, and at times threatened 
to involve the Country in civil war. According to usage 
and custom in Chile, a ministry docs not remain in office 
unless supported by a majority in the Chambers. Balma- 
ceda now found himself in the impossible position of being 
unable to appoint any ministry that could control a 
majority in the Senate and Chamber of Deputies and at 
the same time be in accordance with his own views of 
the administration of public affairs. At this juncture 
the President assumed that the Constitution gave him 
the power of nomkiating and maintaining in office any 
ministers he might consider fitting persons for the purpose,, 
and that Congress bad no right of interference in the 
matter. The Chambers were now only waiting for a 
suitable ppportuni^ to assert their authority. In 1890 
it was stat^ that l^esident Balmaceda had determined to* 
nominate and cause to be elected as his successor at the 
expiration ot his term of office in 1891 one of his own 
personal friends. This question of the election of another 
Prerident brought matters to a head, and Congress refused 
to vote supplies to cany on the Government To avoid 
trouble Balmaceda entered into a compromise with 
Congress, and agreed to nominate a ministry to their 
Hiring on conation that the supidies for 1890 were voted.. 
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This Cabineti hoY^ver, was of short duration, and resigned 
when the ministers understood the full amount of friction 
between the President and Congress. Balmaceda then 
nominated a ministry not in accord with the views of 
Congress, and, to prevent any expression 'Of opinion upon 
his conduct in the matter, refrained from summoning an 
extraordinary session of the legislature for the discus- 
sion of the estimates of revenue and expenditure for 1891. 
When Ist January 1891 arriyed, the President published 
a decree in the Dta/rio OflcuU to the effect that the budget 
of 1890 would be considered the official budget for 
1891. This act was illegal and beyond the attributes 
Outbr—k executive power. As a protest against 

ottk 9 the action of President Balmaceda, the Vice- 
nvpiutloa President of the Senate, Sehor Waldo Silva, and 
of J89i, President of the Chamber of Deputies, ^nor 
Ramon Barros Luco, issued a proclamation appointing 
Captain Joije Montt in command of the squadron, and 
stating that the navy could not recognize the authority of 
Balmaceda so long as he did not administer public affairs 
in accordance with the constitutional law of Chile. The 
majority of the members of the Chambers sided with this 
movement, and on 7th January Schores Waldo Silva, Barros 
Luco, and a number of senators and deputies embarked on 
board the Chilian warship Blanco JSncalada^ sailing out 
of Valparaiso harbour and proceeding northwards to 
Tarapaca to organize armed resistance against the 
President. It was not alone this action of Balmaceda in 
connexion with Congress that brought about the revolu- 
tion. He had alienated the sympathy of the aristocratic 
classes of Chile by his ]>ersonal vanity and ambition. 
The oligarchy comi^sed of the great landowners have 
always been an important factor in the political life of 
the republic; when President Balmaceda found that he 
was not a persona grata to this circle he determined to 
endeavour to govern without their support, and to bring 
into the administration a set of men who had iio tradi- 
tions and with whom his ijersonality would be all-power- 
ful. The Clerical influence was also thrown against him 
in consequence of his radical ideas in respect of Church 
matters. 

Immediately on the outbreak of the revolution President 
B^maceda published a decree declaring Montt and bis 
€omi>anions to be traitors, and without delay organized an 
army of some 40,000 men for the suppression of the in- 
surrectionary movement. Meanwhile the squadron under 
Montt had obtained possession of Iquique after some 
severe fighting, the garrison of that district pffering a stout 
resistance to the landing of the rebel forces from the men- 
of-war. Tarapac4 was the key of the position in Chile at 
this moment, the j)ossession of that district and the port 
of Iquique meaning that money could be obtained freely 
from the export duties on nitrate of soda. A lull now 
occurred in the struggle while both sides were pre]jaring 
for the final shock. ]^sidont Balmaceda administered the 
government under dictatorial powers with a Congress 
of his own nomination. In June 1891 Balmaceda 
ordered the presidential election to be held, and Sefior 
Claudio Vicufia was duly declared chosen as President of 
the republic for the term commencing in September 1891. 
The resources of Balmaceda were running short on account 
of the heavy military expenses, and he determined to 
dispose of the reserve of silver bullion accumulated in 
the vaults of the Casa de Moneda in accordance with the 
tarms of the law for the conversion of the note issue. 
The silver was conveyed abroad in a British man-of-war, 
and disposed of partly for the purehase of a fast steamer 
to be fitted as an auxiliary cruiser and partly in ^jayment 
for other kinds of war material. 

The organization of the revolutionary forces went on 
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slowly. Much difficulty was exi)erienced in obtaining the 
necessary arms and ammunition. A supply of 
rifles was bought in the United States, and '*''*** 
embarked on board the Itata, a Chilian ve.s.sel in the 
service of the relxds. The SUitc‘s authorities 

refused to allow this steamer to leave San Diego, and 
a guard was stationed on the ship. The Itata, however, 
slipixsd away and made for tht> Chilian cejast, carrying 
with her the representatives of the United States. 
A fast cruiser was immediately sent in pursuit, but only 
succeeded in overhauling the rebel ship after she was 
at her destination. The Ifata was then forced to return 
to San Diego without landing her cargo for tin* insurgents. 
The necessaiy amis and ammunition were arranged for 
in Europe ; they were shipjied in a British vessel, nnd 
transferred to a Chilian steamer at Fortune Bay, in Tieim 
del Fuego, close to the 8tmit of Magellan and the Falls- 
land Islands, and thence Ciirried to I(jui<iin.', where they 
were safely disembark<*d early in July 1891. A force of 
10,000 men w^as iiow^ mised by thu junta of the revolution, 
and prejiarations were raiiidly pushetl forward for a move 
to the south W’ith the object of attacking A'alj*araiso and 
Santiago. Early in August a portion of tlie revolutionary 
Sipiadron, com]>ri8ing the Blanco Encalcula and other ships, 
was sent to the southward for reconnoitring pur]»o.ses, ami 
put into the port of Caldera. During the iiiglit, and whilst 
the Blanco Encalada w^as lying quietly at anchor, a toriiedo 
boat called the Ahnirantc Lgnck^ lielongiug to the Halma- 
ceda faction, steamed into th(^ Imy of Caldera and dis- 
charged a tori>edo at the relsd ship. The Blanco Encalada 
sank in a few' minutes, and 300 of her crew jxrished. 

In the middle of August 1891 the relxl forces were 
embarked at Iquiciue, numlxTing in all about 9000 men, 
and sailed for the south. On 21st August the insurgent 
army was disembarked near Coueon, about twenty miles 
north of Valparaiso. A severe fight ensued, in wlii(‘h the, 
troops of President Balmaceda were defeated with llea^'y 
loss. This reverse roused the worst passions of the 
President, and he ordeml the arrest and imprisonment of 
all jiorsons suspected of sympathy with the rt'volutionary 
cause. The population generally were, how'evei*, distinctly 
antagonistic to Balmaceda; and this feeling had becoim? 
aciientuated since 17th August 1891, on which dat(! he 
liad ordered the execution of a immlier f)f youths belong- 
ing to the military college at 8an Lorenzo on a chaige of 
seditious practices. The shooting of th(*si' boys ereat(*d 
a feeling of horror throughout the country, and a sensation 
of uncertainty as to w'hat measures of severity might not 
he practised in the future if BalmacA*da w'on the day. After 
the victory at Concou the insurgent army, under command 
of Genenil Cain]>os, marched in a southerly direction 
towards Vifla del Mar, and thence to Placilla, wdiere the final 
stmggle in the conflict took place. Balmaceda had massed 
his troops in the vicinity, and confidently exj^^cted a victory 
on account of the sujxrior numlxjr of his forces. The 
fighting was fierce, but the relnjl artillery was w'ell directed 
and thoroughly prejmred the w'ay for an assault of the 
positions. The relxjls drove their opiioueiits at the ]joint 
of the bayonet from one line of trenches to anotlna*, until 
they remained absolute masters of the field and the 
Balmacedist army wus in full flight without attempting 
to preserve any sort of order or discipline. jiail 
Thr^ days later the victorious insurgents uuicMt of 
entered Santiago and assumed the government 
of the republic. After the battle of Placilla it 
was clear to President Balmaceda that he could no longer 
hojxs to find a sufficient strength amongst his adherents to 
maintain himself in jxiwer, and in view of the rapid 
approach of the rebel army he abandoned bis oiheial 
duties to seek an as 3 dum in the Argentine Legation* 
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The PreBident remained concealed in this retreat until 
18th September. On the evening of that date, when the 
term for which he had been elected President of the 
republic terminated, he committed suicide by shooting 
himself. The excuse for this act, put forward in letters 
written shortly before his end, was that he did not believe 
the conquerors would give him an iinjiartial trial. The 
deatli of Balmac4$da finished all cause of contention in 
Chile, and was the closing act of the most severe and 
bloodiest struggle that country had ever wittiesscd. In 
the various engagements throughout the conflict more than 
10,000 lives were lost, and the joint expciiiditure of the 
two QovernmentH on military prejarations and the )>urchaBe 
of war material exceeded £10,000,000 sterling. (Sec also 
the section on the war below.) 

An unfortunate occurrence soon after the close* of the 
revolution brought strained relations for a short period 
between the Governments of the United States and Chile. 
A number of men of the U.S.S. Baltimore liaving been 
given libtTty on shore, an argument arose Ix^tween some of 
them and a grou]» of Chilian sailors in a drinking den in 
Val]araiso. Words led to blows. The Americans were 
badly handled, om* of their niimlier being killed and 
others s^^ve^ely hurt. Tho Unit(?d Stati. Government 
charactoriml tlie affair as an outrage, demanding an in- 
demnity of $1,000,000 as satisfaction. The Chilian 
authorities dcrnurnKl at this attitude, and att(unpU*d to 
arguo the maitt^r. Mr Jllaine, then Secr(‘tiiry of State, 
refused |)oremj»torily to listen to any exjilauations. In 
the end Chile paid an indemnity os asked, but the ailair 
left bud feeling in its train. 

The close of the revolution against Balinaceda left the 
government of Chih^ in the hands of the junta under 
whose guidance the military and naval ojiera- 
tions had Iwen organized. Admiral Jorje Montt 
had lK*en the head of this revolutionary coiii- 
mitteo, and ho acttMl as President of the provisional Govern- 
ment when the admin istmtion of the country changed hands 
ufti^r the victory of tluj Congressional jmrty. An election 
was now immediately ordered for the choice of a President 
of the nqmblie and for representatives in the Senate* and 
Chamber (»f Deputies. Admiral Montt, as head of the 
executive power, shmnehly refumMl to allow official influciice 
to brought to Inxir in any way in the Presidential cam- 
paign. The great majority of the voteis, however, 
required no pressure to decide who was in their opinion 
the man most fitUnl to adiuiiiister the affairs of the 
republic. For the first time in thv history of Chile a 
IJerfectly free election was held, and Adminil Montt was 
duly chosen by a nwirly unanimous vote to be chief 
magistrate for the constitutional term of five years. The 
Senate and Chamber of Deputies were formally constituted 
in due course, and the Government of the rejmblic resumed 
nonnal conditions of existence. The new President showed 
admirable tact in dealing with the difficult problem he was 
called ujw)!! to face. Party feeling still ran high betwwn 
the partisans to the two sides of the recent conflict. 
Admiral Montt took the view that it "was politic and just 
to let bygones be bygones, and he acted conscientiously 
by this principle in all administrative measures in con- 
nexion with the supporters of the late President Balmaceda. 
Early in 1892 an amnesty w’as granted to the officers of 
the Balmaceda r^V/w?, and they were freely permitted to 
return to Chile without any attempt beiiig made to molest 
them. The first political act of national importence of 
the new Government was the grant of control to the 
municipalities, which hitherto htid jtossessed little power 
to direct local affiiirs, and were not even permitted to dis- 
pose of the municiiml revenues to any important amount 
without first obtaining the consent of the central Govern- 
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ment. Almost absolute power was now given these cor- 
porations to manage their own concerns, and the organiza- 
tion of the police was placed in their hands ; at a later 
period, however, it was found necessary to modify this 
latter condition. 

President Montt next turned his attention towards the 
question of how best to repiair the damage occasioned to 
the country by eight months of civil warfare. The plan 
of public works authorized in 1887 was reconsidered, and 
the construction of portions of the various undertaUngs 
recommenced. The army and navy were reorganized. 
Additional instructors were brought from Germany, and 
all arms of the military service were placed on a thoroughly 
efficient footing in matters of drill and discipline. Several 
new and powerful cruisers were added to the navy, and 
the internal economy of this branch of the national defence 
was thoroughly inspected and many defects were remedied, 
l^esidcnt Montt then took in hand the question of a 
reform of the currency, the abolition of inconvertible 
|>apt*r money, and the rc-cstablishment of a gold basis 
as the monetary standard of the republic. This reform 
of the currency became the key-note of the President’s * 
])olicy during the remainder of his term of office. Great 
opposition was raised by the representatives of the debtor 
class in Congress to the 8upp>reBBion of the inconvertible 
]n\\mT money, but in the end President Montt carried the 
day, and on 11th February 1895 a measure finally 
Ixicame law establishing a gold currency as the only legal 
tender in Chile. In July 1896 the Conversion Act was 
jmt in force, a dollar of 18d. being the monetary unit 
adopted. In 1895 relations with the neighbouring 
rejmblic of Argentina began to become somewhat strained 
in regard to the iuterjtrctation of the treaty concerning 
the boundary between the two countries. The treaties of 
1881, 1893, and 1895 left doubts in the minds of both 
Chilians and Argentines as to the position of the frontier 
line. On 17th April 1896 another protocol was drawn 
ui», by which the contending jjarties agreed to submit 
any differences to the arbitration of Great Britain, at the 
instance of one or both Governments. President Montt 
had now fulfilled his term of office, and on 18th September 
1896 ho handed over the presidential power to his suc- 
cessor, Seiior Federico Errazuriz, who had been duly clec^d 
in tlie month of June previously. 

The election for the position of President of the republic 
was closely contested in 1896 between Sefior Errazuriz. 
and JScfior lieyes, and ended in the triumph of 
the former candidate by the narrow majority of 
one vote. The father of the new President had 
Wn chief magistrate of Chile from 1871 to 1876, and 
his administration had been one of the best the country 
had ever enjoyed; his son had therefore traditions to 
uphold in the post he w^as now called upon to fill. At 
the commencement of 1897 the public attention was 
absorbed by foreign political questions. The problems to 
be solved were the frontier difficulty with Argentina, the 
question of the possession of Taena and Arica with Peru, 
and the necessity of fulfilling the obligation contracted 
with Bolivia to give that country a seaport on the Pacific 
coast. The treaty made in 1896 with the Argentine 
Government, referring to the arbitration of disputed i)oints 
concerning the boundary, became practically for the 
moment a dead letter, and both Argentines and Chilians 
began to tajk openly of an appeal to arms to settle the 
matter once for all. The Governments of both countries 
began to purchase large supplies of war material, and 
generally to make preparations for a possible conflict. In 
these circumstances no final settlement with Peru and 
Bolivia was possible, the authorities of those republics 
holding back to see the issue of the Chile-Argentine 
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dispute, and Chile being in no position at the time to 
insist on any terms being arranged. So matters drifted 
until the beginning of 1898. In July of that year the 
crisis i*eached an acuto stage. Both Chile and Argentina 
put forward certain pretensions to territory in the Atacama 
district to the north, and also to a section of Patagonia in 
the south. Neither side would give ym;y, nor was any 
disposition exhibited to refer the matter to arbitration 
under the protocol of 1896. TJie cry of an acute financial 
crisis emanating from the fear of war with Argentina was 
now raised in Chile. The I^sident was advised that the 
only way of averting the financial ruin of the banking 
institutions of the republic was to suspend the conversion 
law and lend from the national treasury inconvertible 
notes to the banks. Sefior Errazuriz weakly gave way, 
and a decree was promulgated placing the cur- 
rcncy once more on an inconvertible i}a])er 
money basis until 1902. In August of 1898 
the Chilian Government determined to insist upon the 
terms of the protocol of 1896 being acted upon, and inti- 
mated to Argentina that they demanded the fulfilment 
of the clause relating to arbitration on disputed points. 
This was practically an ultimatum, and a refusal on the 
|>art of the Argentine Government to comply with the 
terms of the 1896 agreement meant a declaration of war 
by Chile. For a few days the issue hung in the balance, 
and then the Argentine Government accepted the provisions 
made in 1896 for arbitration. The dispute concerning 
the Atacama district was submitted to an arbitration 
tribunal, consisting of the representative of the United 
States in Argentina, assisted by one Argentine and one 
Chilian commissioner. This tribunal, after due investiga- 
tion, gave their decision in April 1899, and the verdict 
was accepted unreservedly by both Governments. The 
dispute regarding the Patagonian territory was submitted 
to the arbitration of Great Britain, and a commission 
(consisting of Lord Macnaghten, Sir John Ardagh, and 
Sir T. H. Holdich) was appointed in 1899 to hear the 
case. 

The Argentine difficulty was ended, but Chile still had 
to find a settlement with Peru and Bolivia. The treaty 
made with the former country in 1893 was not ratified, 
as it was thought to concede too much to Peru, and the 
subsequent ad referendum treaty was rejected on account 
of Peru claiming that only Peruvians, and not all residents, 
should have the right to vote in the plebiscite to be taken 
by the terms of the treaty of 1883 for the possession of 
Tacna and Arica. By the terms of the aripistice of 1883 
between Chile and Bolivia, a three years’ notice had to bo 
given by either Government wishing to denounce that 
agreement. By the protocol of 1895 Chile agreed to give 
to Bolivia the port of Arica, or some other suitable position 
on the seaboard. On these lines a settlement was projK)sed. 
Vitor, a landing-place a little to the south of Arica, was 
offered by the Chilian Government to Bolivia, but refused 
as not complying with the conditions stated in the protocol 
of 1895 ; the Bolivians furthermore proferred to wait and 
see if Arica was finally ceded by Peru to Chile, and if so to 
claim the fulfilment of the terms of the protocol. 

After the accession to office of President Errazuriz there 
was no stability of any ministry. Political j^rties in 
Congress wore so evenly divided that a vote against the 
ministry was easy to obtain, and the resignation of the 
Cabinet immediately followed in accordance with the 
so-called parliamentary system in vogue in Chile. The 
President of the republic has no power to dissolve the 
Chambers, to endeavour to remedy the evil by one or 
another political party obtaining a substantial working 
majority, but must wait to see the results of the triennial 
elections. As a consequence of these conditions Conserva- 


tive, Liberal, and coalition ministries held office at short 
intervala These unsettled political circumstances checked 
any continuity of policy, and tended to block the passage 
of all useful legislation to help forward the economic 
development of the country and inhabitants ; on the other 
hand, the financial situation was better by the end of 1899 
than in the previous year, since all i^roposals for a fresh 
paper issue had been vetoed ; and the ohjctioiis for Congress 
and municipal office at the opening of 1900 returned a 
majority favourable to a stable currency polity. 

In September 1900 a fresh outburst of hostile feeling 
agahist Chile was created in Argentina by a note addressed 
by the Chilian Government to Bolivia, intimating that- 
Chile was no longer inclined to hand over the port of 
Arica or any other port on the Pacific, but considered the 
time ripe for a final settlement of the questions connecte<I 
with the Chilian occupation of Bolivian territory, which 
had now been outstanding for sixteen years. The foreign 
policy of Chile, as indicated by this note, was considertMl 
by Argentina to be grasping and unconciliatory, and then* 
were rumours of an anti-Chilian South American federa 
tion. Chile disclaimed any aggressive intentions ; hut in 
December the Bolivian Congress declined to relinquish 
their claim to a port, and refused to conclude a definite 
treaty of peace. The year closed with a frontier incident 
between Chile and Argentina in the disputed territory of 
Ultima Esperanza, where some Argentine colonists were 
ejected by Chilian police ; but both Governments signed pro- 
tocols agreeing not to take aggressive action in consequence. 

At the opening of 1901 the country was chiefly 
interested in the forthcoming Presidential election, for 
which the candidates were Don Pedro Montt 
(Conservative and Clerical) and Sefior Ferman 
Biesco (Liberal). The relations between President 
Errazuriz and Congress became rather strained, owing to 
the former’s inclination to retain in ofiico a ministry on 
which Congress had passed a vote of censure ; but Erraz- 
uriz had been in ill-health for more than a year, and on 
1st May he resigned, and died in July. At the ensuing 
election Biesco was elected President. The attitude of 
Chile towards the I^tn-American Congress at Mexico 
became a matter of interest in the autumn, particularly 
in connexion with the proposal for compulsory arbitration 
liotween all American Governments. The Chilian Govern- 
ment made it quite clear that they would withdraw from 
the Congress if this proposal was meant to be retroactive ; 
and their unyielding attitude testified to the apprehensions 
felt by Chile concerning United States interference. In 
October the Chilian Government announced that the exm- 
templated conversion scheme, for which gold had been 
accumulated, would be postponed for two years (till October 
1903), the gold being held as a reserve fund pending the, 
result of the arbitration over the Argentine frontier. This 
was generally considered to be a reasonable and statesman- 
like course. Unfortunately, a recrudescence of the excite 
ment over the boundary dispute was occasioned by the 
irritation created in Argentina by the fact that, pending a 
decision, Chile was constructing roads in the disputed terri- 
tory. During December 1901 relations were exceedingly 
strained, and troops were called out on both sides. But 
at the end of the month it was agreed to leave the question 
to the British arbitrators, and the latter decided to send 
one of their number (Sir T. H. Holdich) to examine the 
territory (c, e. a.) 

T/te Civil War of 189L — The military aspects of the 
conflict between President Balmaceda and Congress 
of the Chilian republic, which bc^gan in 1890, and led, 
early in the following years, to civil war, are worth 
considering separately. The merits of the original dispute 
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are not by any meanH clear, but powerful foreign interests 
were arrayed on the side of Congress, and financial support 
WjM forthcoming in defence of those interests. The 
geographical conditions of Chile are such as to render 
sea power the dominating factor in any internal or external 
confiict. The country is practically a long strip of Bea< 
board, with few or no longitudinal communications on 
shore. Bea transport was therefore vital to military 
operations. On 7th January 1891 the Chilian fleet, which 
included the armour-clads Blanco Enoalada^ Cochrane^ 
and liwMcar^ declared for Congress. The army, con- 
sisting at this time of about 6000 men, adhered to 
the l^sident. One side was thus driven to create an 
army, while the other sought to improvise a fleet. The 
Congressionalists determined therefore to seize Iquique as 
a base and to carry on their preparations in the province 
of Tarajiacd. Hostilities commenced by the bombardment 
and capture of l^sagua, a coast town about 35 miles to 
the north of Iquique. Pisagua was retaken by the Presi- 
<lent’8 forces, and again occupied by the Congressionalists 
after a heavy naval bombardment. Colonel liobles, the 
eommander-in-chief of the army, endeavouring to recapture 
Pisagua, was defeated, and the garrik)n of Iquique being 
withdrawn to his assistance, the Congressionalists occupied 
tlie place. Collecting jiart his forces, Colonel Robles 
succtx^dod in retaking Iqui(]ue, which was then heavily 
bombarded on 17th February, and was surrendered 
u].>on terms arranged on board H.M.S. Warepite^ the 
British flagship. The Congressionalists, under Colonel 
Canto, made great prc[>aratious to hold their position, 
and Colonel Robles, without waiting to concentrate a 
sufficient force, attacktMl them at Pozo al Monte. The 
troops, about 1400 in number, were disastrously defeated 
and the commander-in-chief W'as killed. The rest of the 
President’s forces in this district then crossed the Andes 
and nnwie their way southwards under great difficulties. 
The effect of these prelimiiiaiy operations was to give 
the Congressionalists a good l^se at Iquique and a firm 
footing in the ]»roviuce of TaTa)>aca, which is isolated by 
desert country from the i*(«t of Chile. Time was on their 
side, and, moving gmdually south, they occupied Caldera 
and set about the creiition of an army. Mannlicher 
reptmting rifles and large stores of ammunition were 
purchased in Eur«>is?, and the services of Colonel Kdrner, 
a German expert, were obtained. By August about 
10,000 men had btkm armed, organized, and drilled. 

Meanwhile the 700-ton torpedo gunboats Conddl and 
Lynch had arrived at yal]>araiso from Europe, and the 
Imperial^ a mail steamer of 3300 tons and 15 knots, had 
l)een chartered by the President and w'as armed to serve as 
an extemporized cruiser. These three vt^ssels went to sta 
on 18t}i April, and on the night of the 22nd the Condell 
and Lynch found and attacked the Blanco Enmlada at 
anchor in Caldera Bay. Many of the Congrcssionalist 
officers were dining on shore, and a bod look-out was kept. 
The Oondell discharged three toqs^does at about 100 yards’ 
distance without result ; but the Lynch^ closing the armour- 
clad on the other side, succeeded in striking her amid- 
shiiMs. The Blanco Encaiada sank in a few minutes, the 
Conddl and Lynch, esca)>ing without much damage to 
either, and with a loss of one killed and ten wounded. 
This was a striking achievement^ carried out with great 
gallantry ; but the attack would probably have failed if 
a proi3er watch had been kept on board the Blanco 
Encalada; and although the gunboats made other cruises, 
nothing further was effected. 

On 20th August the Congrcssionalist forces, 9280 
strong, disembarked in QuinU^ros Bay, about 28 miles 
north of Valparaiso. On the following day the President’s 
troops holding the southern bank of the Aconcagua river 
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were attacked and defeated. The position was a strong 
one, and the defenders were greatly superior in field 
artillery, but suffered somewhat from the fire of the 
Congressionalist vessels. The troops were, however, badly 
handled, and both flanks were turned. The battle 
of Concon was the first in which one side was armed 
wholly with repeating rifles. The Congressionalists took 
1500 prisoners, **most of whom asked for and obtained 
leave” to change their fl^. The advance on Valparaiso 
continued, and it was intended to attack the position of 
Vina del Mar, about 4 miles from tlic town, on the 23rd. 
The attack was not delivered, as the Congressionalist 
troops did not reach their appointed positions in time 
and two of the brigade commanders considered the en- 
trenchments impregnable. After an ineffective artilleiy 
engagement the plan was abandoned in favour of a flank 
inarch with a view to ai»proach Valimraiso from the south. 
This offered a great ojiportunity, which the Balmacedist 
forces totally neglected. On 27th August the Congres- 
sionalist army arrived in front of the heights of La Placilla, 
where the enemy, about 14,000 strong, were attacked on 
the following day. The left flank of the position was 
turned and the victoiy w^as complete, the loss of the 
j defending and attacking forces being about 3400 and 1800 
re8j)ectively. The Mannlicher rifles doubtless contributed 
to the victoiy, but the >vaste of ammunition was great, 
and the imported arms show^ed some weakness. The 
Balmacedist troops were, however, badly commanded 
throughout this brief campaign, which affords few 
military lessons. After the battle of La Placilla, Val- 
paraiso at once surrendered, and the triumph of the 
Congressionalist }«arty was complete. 

The Chilian civil war supplies a remarkable example 
of the influence of sea power. The revolt of the navy 
proved fatal to President Balmaceda’s cause. Unable to 
reinforce his troops in the north, he lost Iquique, the 
province of Tarapacii, and the nitrate revenues. It was 
thus oi>cn to the Congressionalists to raise and equip an 
army at leisim? and to disembark it wherever they chose. 
•^Military success, for which the way was prejiared by the 
navy, produced decisive results, and the Chilian civil w^ar 
conformed exactly to the teaching of history, (a, s. c.) 

Chlllanp a towm of Chile, capital of the }>rovfeice 
of Nuble and of the department of Chilian, 248 miles B. 
of Santiago by rail. It is reputed to be one of the most 
{Hcturesque cities of Chile, with fine streets and public 
squares. Population (1898), 32,769. 

ChllliCOthSp capital of Livingston county, Missouri, 
U.S.A., situated in the northern part of the state, on 
Grand river, at an altitude of 765 feet. It has three 
railways, the Chicago, Burlington, and Quincy, the Chicago, 
Milwaukee, and Bt Paul, and the Wabash. Population 
(1880), 4078; (1890), 5717; (1900), 6905, of whom 255 
were foreign-bom and 538 were negroes. 

OhilliC0thep capital of Ross county, Ohio, U.S.A., 
situat^ in 39" 8' N. lat. and 82" 52' W. long., in the 
southern part of the state, at an altitude of 620 feet. It 
has a regular plan writh broad streets, on a level plain on 
the right bank of Scioto river, which here is not navigable. 
It is at the intersection of three great r^ways, the Balti- 
more and Ohio South-Western, the Cincinnati, Hamilton, 
and Dayton, and the Norfolk and Western. Population 
(1880), 10.938; (1890), 11,288; (1900), 12,976, of whom 
910 were foreign-bom and 986 were negroes. 

Ohiftikailty a district town of Russian Central Asia, 
province Syr‘dari-]nsk,^n the mountain stream Badam. It 
has seven cotton-cleaning mills and soapworks, and its trade 
is mainly in cattle, hides, wool, raw cotton, grain, oU, and 
leather. Population, 10,756. 
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CHINA. 


I GEOGBAPHr AND STATISTICS. 

Pkyneal Important additions to our know- 

ledj^ of the physical geography of China were made 
within the period 1875-1900. Chief among these is 
the work of Baron F. von BiAhthofen^ published at Berlin 
in 1882, including his geological maps of the northerly 
|)art of the empire. The hitherto unknown tracks of 
western and south-western China have attracted numerous 
travellers, and the trade routes and markets of Szechuen 
and Yunnan have been explored and described by officers 
of the British consular service. And within the last 
year or two of the 19th century private enterprise under- 
took a survey of the whole route from the Burma frontier 
to the Yangtse at Chungking, with a view to the con- 
43truction of a through line of railway. Several eminent 
French explorers have traversed the same region with 
the like object of finding a feasible route from Tongking 
into Szechuen. For details reference should be made to 
the works cited at the close of this article, but the follow- 
ing general remarks on the country as a whole are 
submitted. 

The ancient stratified rocks of China form beds of 
stupendous thickness. Of these the most widely diffused 
is a characteristic limestone to which von Bichthofen gives 
the name Sinian,’’ its prevalence being so universal that 
it deserves to take its name from the whole country. In 
the provinces bordering on the lower Yangtse this lime- 
.stone belt occupies the centre of a group of formations, — 
the lower being quartzose sandstone and argillite schists, 
and the upt)er again argillaceous sandstone often locally 
altered into quartzite. In Szechuen the limestone attains 
a thickness of upwards of 11,000 feet in some parts. 
Extending, as the formations do, over nearly the whole 
of China, they vary indefinitely in their relations to one 
another, but the whole points to a long period of quiescence 
when the central and northern parts of China were sub- 
merged under deep water. The |X3riod corresiK)nds to the 
^ilurian and Devonian epochs in the geology of Europe. 
Outflows of granitic rock and other violent disturbances 
brought the period of quiescence to a close. Over the 
limestone formations there is next found a series of 
Carboniferous strata almost equally widely diffused. This 
also varies greatly in various jiarts of the country. In 
«ome parts, as in Shansi, the seams of pure coal are of 
great thickness, as much as 30 feet or more, in others the 
beds are thin, and se]>arated by layers of limestone and 
argillaceous strata. These conditions iK>int to a general 
•elevation of the ocean bed alternating with i)eriods of 
•subsequent depression. The Coal Measures are in turn 
overlain by sedimentary deposits of sandstone, shales, and 
eonglomerates, to a depth of many thousand feet. A 
general elevation then took place probably soon after the 
close of the Carboniferous epoch, and there is no evidence 
to point to any subsequent depression beneath the level of 
the sea. The Jurassic and Cretaceous series of rocks do 
not appear to be represented in China. The dominant 
feature in the geography of China is the existence of the 
•enormous mountain masses on which her western frontier 
Abuts. From these main ranges, spurs or outliers run into 
China, havii^ generally an east or west trend, and these 
have determined the courses of the great rivers. Having 
their sources at a great height, ^d draining very extensive 
basing these rivers have for ages been bringing down 
quantities of silt which have been deposited on &e beds of 
ancient lakes, and on the sea bottom, thus fonning the 


Great Plain of China, which is now so large and important 
a part of the empire. It fills an area of about 200,000 
square milo^ and is still growing. Denudation has thu.s 
l)een the principal agenjjy in giving to Chinese scenery its 
characteristic features. In Hunan and in Szechuen, 
where a soft rod sandstone abounds, it lias converted 
what at one time was probably a uniform plateau into 
a thoroughly hilly country. 

Although large masses of eruptive granite and other 
igneous rocks are to be found in various parts, it does not 
ap()ear that volcanic energy has for many ages had any 
[>art in determining the configuration of tlie country. 
There is no trace anywhere of ri*cent active volcanoes. 
Intrusive dykes of granite, porphyry, tfec., are frequent, 
more e8i)ecially in the northerly provinces and Shnntung, 
and in a few places inetamorphic action has altered the 
character of the rocks, but on the whole the sedimentary 
de^Kisits have not been greatly disturbed by subterraneous 
activity. In the province of Shansi a plateau stands out 
above the plain where the several strata can be traced in 
a nearly horizontal position over a sujierficial area of 
30,000 square miles. Looking from the ])lain wt‘st wards 
there is seen to be, first, a nigged harrier made uj) of very 
ancient fonnations ; second, a general substructure of lime- 
stone of 2000 feet in thickness ; third, a series of coal- 
bearing strata of 500 feet ; foiirtli, the post-Carl )oniferous 
strata of 3000 feet ; and, lastly, a general cover of loess. 
This is the largest coal field in China, and ))robubIy in the 
world, but a similar sequence r>f strata is found. prevailing 
generally. Though no recent volcanic agency 1ms l)een 
traced, there have been, subsequent to the limestone and 
carlioniferous |>eriods, very ctmsiderablo u])heav}i.ls, dini 
either to subterranean forces or to the puckering coiisecju(*nt 
on lateral compression. The ridges thus thrown up have 
taken generally a north-east and south-west trtmd. Tliey 
do not rise to any great height, seldom reaching 5000 feet, 
nor does any one ridge stand out as the predomiTtant 
mountain chain, but the result is to give a general 
mountainous character to large areas of tJic country. One 
such belt of hills runs through all the south-eastern pro- 
vinces from Tongking to Hangchow Bay, terminating in the 
rocky islands of the Clmsan Archi])elago. Anotlier runs 
through Szechuen, and is cut transversely by the Yangtse 
river, which there flows Iwtween limestone cliffs fonning 
the picturesque scenery of the Yangtse gorges. A thin I 
scries starts from the Mongolian plateau and runs through 
Chihli and Shansi, forcing the Yellow river to take a long 
sweep southwards until it finds its way through a similar 
series of gorges at Lungmen. In the provinces of Kwei- 
chow and Yunnan the north-east and south-west .sy.stem 
meets the outlying spurs of tlie central Asian system, which 
run nearly at right angles to the former, thus causing a 
confused mass of lofty mountain |)eaks which defiers de- 
scription. Along such ridges the limestone strata are tilted 
up and ex|)osed to view, and in a few cases the still dceiHir 
strata of ancient plutonic rocks, granitic gneiss, and schists 
are also exposed. At one of the gorges in tlie Yangtse, 
where the river has cut its way across the ridge, the fornia- 
tion is well seen. There is, first, a central core of granite, 
then a thin bed of metamorphic schist, then the limestone 
inclined at a high angle on each side, then carboniferous 
strata, and, lasriy, the suiierincumbent layer of sandstone 
and other recent deposits, — the latter, however, bemg often 
eaten away by erosion down to the limestone. This north- 
east south-west system, however, is on the whole sub- 
ordinate to the dominant east and west ranges, stretching 

s. m. — 3 
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from tho highlands of central Asia, n^hich have determined 
the main watersheds. The general course of the rivers is 
thus from west to east^ and whenever they meet these 
Bubbrdiiiat^. ranges they ultimately break across, though 
occaSiotially diverted for a time. Their course is thus 
sqinetimes a series of zigzags, now flowing i)arallel with 
the trend, and now breaking through at right angles, 
flowing in a deep rocky gorge. The formation of tliose 
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gorges — some of which on the upper Yangtse, and also on 
the west or Canton river, are 2000 feet in depth — ^points 
to immense antiquity, and probably was preceded by a 
series of inland lakes. The extensive areas now filled with 
red sandstone such as exist in Hunan and Szcchuen were 
doubtless the beds of such lakes. 

A specially characteristic feature of north China is the 
de{K>8it termed which not merely imparts to the 
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country tho jiliysical character of the scenery, but also 
determines the agricultural prinliicta, the transport, and 
general economic life of the peoi»le. It is peculiar to north 
China, and is not found south of the Yangtse. The loess 
is a solid, but friable earth of brournish yellow colour, and 
wdien triturated with water is not unlike loam, but difiers 
from tho latter by its higlily jiorous and tubular structure. 
Among its constituents, next to the argillaceous basis, fine 
sand and carbonate of lime predominate. It spreads alike 
over hills and valleys, smoothing over the irregularities, 
and lias a depth, in many places, of over 1000 feet. 


It is not stratified, and has a tendency to vertical cleavage. 
It is full of fossil land shells, and contains bones of 
qaadru})eds, but has no remains of either marine or fresh* 
water shells. From its porous nature water never lies on 
the surface. The rainfall is at once absorbed as by a 
sponge. On fhe other hand, moistiure is retained in the 
lower portions for long periods. Tho drainage is conse- 
quently not carried on the top. Whatever streams or 
rivulets there are, at once«cut their way through the friable 
earth to the subsoil, canying down the debris to be de- 
posited as alluvium on the plains. As the cleavage is 
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vertical the banks fall in, in perpendicular slabs, leaving a 
vertical wall on each side, often hundreds of feet in height. 
This is always the case in the newly-formed small affluents 
of the larger streams, and even in the older rivers the 
valley never slopes g^ually down to the river bed, but 
approaches by a series of terraces, each backed by a vertical 
wall separating it from the next above. The consequence of 
this is that communication in a loess-covered country is ex- 
tremely diflScult. Seen from a distance, the valley may pre- 
sent a gentle undulating ap^iearance, but as it is approached 
it shows a perfect labyrinth of deep cuts with pori^ndicu- 
lar walls, among which the traveller without a guide may 
wander indefinitely, vainly seeking an exit. The loess soil 
is extremely favourable to agriculture. It bears excellent 
crops, and not merely on the lower grounds, but at altitudes 
of 6000 and 8000 feet. Wherever loess is found the 
])easant can live and thrive. Only one thing is essential, 
and that is the annual rainfall. As no artificial irrigation 
is |)0SBible, if the rain fails the crops must necessarily fail. 
Thus seasons of great famine alternate with seasons of 
great plenty. It appears, also, that the soil needs little or 
no manuring, and very little tillage. From its extremely 
friable nature the soil is easily broken up, and thus a less 
amount of labour is required than in other parts. The 
extreme porosity of the soil probably also accounts for the 
length of time it will go on l)oaring crops without becoming 
cixliausted. The rainfall penetrating deeply into the soil in 
the absence of stratification, comes into contact with the 
moisture retained below, which holds in solution whatever 
inorganic salts the soil may contain, and thus the vegeta- 
tion has an indefinite store to draw upon. Another 
l>eculiarity of loess in China is that it lends itself readily 
to the excavation of dwellings for the people. In many 
places whole villages live in cave dwellings dug out in the 
vertical wall of loess. They construct spiral staircases, 
selecting places where the ground is firm, and excavate 
endless chtunbers and recesses which are said to be very 
comfortable and salubrious dwellings. 

With respect to its origin, Baron von Bichthofen is of 
opinion that loess is a subaerial formation. The entire 
absence of stratification, except in what he calls regener- 
ated loess, original loess washed down and deposited 
intake lK)ttoms, and the entire absence of marine or fresh- 
water shells, forbid the supposition that it is an aqueous 
deposit. The only other agency that can be suggested is 
air currents combined with rainfall. The latter carries 
down certain debris, while the former carries the fine 
dust and sand from the steppes among the herbaceous 
vegetation, whore it is retained and mixed with the de- 
caying leavers and roots. No stratification can take place, 
and any approach to it will bo completely effaced by the 
roots which descend vertically, and are probably the chief 
agents in producing the vertical cleavage. 

Meteorology , — ^The figures in the Table are taken from 
the observations recorded at the French mission station 
at Shanghai. They give the average of eight years* 



Minimum 

Tumporature 

Fahr. 

Maximum 
Tern tiera turn 
Fahr. 

Rainfall, 

Inches. 

January 

17*8 

67-2 

2*27 

February 

24-3 

61-0 

2*88 

March . 

80*2 

75-0 

2*87 

aj' : : 

86-7 

84-2 

8*59 

46*9 

89*2 

2*87 

June 

677 

92*8 

7-86 

July . 

67*8 

97-2 

8*56 

August . 

65*3 

95*5 

4*65 

September 

65*8 

^07 

572 

October . 
November 

40*1 

82*6 

2-84 

28*9 

727 

1*96 

Deoember 

21-2 

65*3 

1*39 
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observations. The absolute maximum and minimum 
temperatures during the period >vero 102* and 12*2” re- 
spectively. 

Climate , — The climate of Shanghai, which is of 
the lower Yangtse valley generally, is on the. whole 
favourable. The throe months from July to Septemlwr 
are somewhat trying to Europeans. The tempemture is 
high and the air is often laden with moisture. The pr<*- 
vailing winds during this season are south-easterly, cauae<l 
by heat and the ascending current of air over the sandy 
deserts of central Asia, thus drawing in a current from 
the Pacific Ocean. In the winter the converse takes place, 
and the prevailing winds are north and north-west, which 
are cold and dry. During the eight or nine months from 
October to May the climate is bracing and enjoyable. 
The rainfall is moderate and regular, and a failure of the 
crops owing to prolonged droughts is very rare. Farther 
north, however, this is not the case. The provinces uf 
Shantung and Shansi are peculiarly liable to prolongs 1 
lieriods of drought, with conse<iuent severe famines such as 
that of 1877-78, when many millions died for sheer want 
of food. In those regions the air is generally extrem<‘ly 
dry, and the daily variations of temperature consequent 
on excessive radiation are much greater than fartlier 
south. Dust storms arc also prevalent during the spring 
months. In the southern and south-w^esttirn provinces, 
eRi)ecially Szechuen, the rainfall is mucli greater than that 
above recorded, and the summer heat, though not higher 
as a maximum than that of Shanghai, is naturally more 
prolonged and more enervating. But as a whole tlu» 
climate of China compares favourably with that of any 
other |)art of the world lying between the same parallc'ls 
of latitude. The greater part of it is what may 1^ called 
a White Man’s land, and in no part is it specially trying 
for Europeans. Certain areas of the province of Yunnan 
have a reputation among Chineite for unhealthiness, being 
mostly those lying at the bottcjin of deep valleys of the 
Mekong and J^lwecn rivers, where malarial fever abounds, 
and it may be mentioned that certain areas in this ]>ro- 
vince are the home of the bubonic plague, an epidemic 
which has recently been attracting so much attention. 
On the other hand, the plateaus of Yunnan, and noUbly 
the plain of Talifu, have the reputation of an excellent, 
climate, the latter, according to Indian travellers, compar- 
ing favourably with Kashmir. 

Area and Population , — The only change in area since 
1875 is the annexation to Japan of the island of For- 
mosa, with a i)opulation of about 2,000,000. In regard 
to iK)pulation no accurate statistics are yet forthcoming. 
The Chinese Government continues from time to time to 
print in the Peking GazetU returns of the population made 
by one or other of the various provincial authorities, but, 
so far as is known, no systematic attempt has been made 
to take a general census on European principles. The 
method of numeration is to count the households, and 
from that to make a return of the total inhabitants of 
each province. As every province is divided for adminis- 
trative purposes into so many hden or districts, and every 
district into so many hundr^s, there would be no great 
difficulty, as the population is nearly all rural and tax- 
paying, in obtaining fairly accurate returns if sufficient 
care were taken. It does not appear, how^cver, that much 
care is taken. The standing orders are that the returns 
are to be m^e every three years, but os no allowance is 
made to meet the exjMsnses, it is probable that in the 
majority of cases the last return is taken, and a round 
sum is added or subtracted to meet the sup])osed facts of 
the case. Mr E. H. Parker published in the number 
of the Statistical Society's Jowrnal for March 1899 a 
series of tables translate from Chinese records, giving 
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the population from year to year between 1651 and 1860. 
ThM tables show a gradual rise, though with many 
iluSfijbiations, up till 1851, when the total population is 
staled to be 432 millions. From that point it decreases 
till 1860, when it is put down at only 261 millions. The 
following table gives as nearly as can be ascertained the 
actual {lopiilation at the present time : — 



Area 


Fopulatioii 

rroviiicea. 

Siiuare 

Miles. 

Fopulstlon. 

tier Square 
Mile. 

Anhwei 

58,000 

20,600,000 

888 

Chekiang . 

84,700 

11,800,000 

17,900,000 

884 

Chihli . . 

57,800 

80 

Fuhkleti 

41,»00 

28,500,000 

568 

Honan 

61,800 

22,100,000 

860 

Hunan 

74.400 

21,000,000 

295 

^ansuli 

65,900 

181,000 

88,500,000 

9,400,000 

508 

72 

67.500 

24,000,000 

855 

Kiaiigsu 

86,900 

25,000,000 

668 

Kwaugsl 

80,100 

79,300 

5,100,000 

30,000,000 

68 

Kwan^ung. 

878 

Kweichow . 

58,800 1 

4,800,000 

80 

Shansi 

66,700 

11,800,000 

177 

Shantung . 

! 55,500 ! 

86,000,000 

649 

Shensi . . ; 

; 74,000 

8,800.000 

112 

Szechueii 

160,000 

67,100,000 

418 

Yuniiati 

155,000 

6,200,000 

40 

Total for eighteen 




provincoH . 

1.353,200 

! 877,900,000 


Manchuria . . ! 

1 

862,810 

12,500,000 

34 

1 

1,715,510 

390,400,000 



Comtitution and Government. — The Government of 
China is in theory an absolute monarchy. ' The Emperor 
is the sole and supremo head of the state. His will is 
absolute alike in the liighest affairs of state and in the 
humblest details of private life. The highest form of 
legislation is an imperial decree, whether promulgated in 
general terms or to meet a R})ecial case. In cither form it 
is the law of the land, and no privilege or proscriptive right 
can bo pleaded against it. All officers of state, all jud^s 
and magistrates, hold their offices entirely at the imperial 
pleasure. They can Ixj dismissed, degraded, punished with- 
out reason assigned, and without form of trial — even with- 
<iut knowing by whom or of what they are accused. There 
arc no constitutional checks upon the arbitrary acts of the 
monarch. He is j)rovided with an advisory council, but he 
is not l)ound by their advice, nor need he pretend that he 
is acting by and with thoir advice and concurrence. In 
practice, however, this arbitrary power is tempered in 
several w'ays. Firstly, although the constitution confers 
this ab8olat.o and unchecked |K)wer on the EmiJeror, it is 
not f(»r his gratification but that he may exercise it for the 
good of his }K*o]>lo. He mles by divine authority, and 
as the vice-i*cgont of Heaven upon earth. If he rules 
corruptly or unjustly Heaven will send disasters and 
calamity on the people as a reproof ; if the rule l)ecomes 
tyrannical Heaven may withdraw its favour entirely, and 
then rebellion may be justified. Though treason and re- 
bellion are ordinarily the most heinous of crimes, yet 
history applauds a successful revolt as evidence of the 
ini(iuitio8 of the fallen dymisty. The Manchu dynasty 
came to the throne as foreign conquerors, nevertheless they 
have adopted this theory, and base their right to rule, not 
on the power of the sword, but on divine approval. On 
this moral ground they claim the obedience of their sub- 
jects, and submit themselves to the corresponding obliga- 
tions. A more effective check upon the caprice of the 
Emperor, however, is the second which we will notice, 
namely, that the constitution prescribes that the Emperor 
shall live in seclusion. He is consequently dependent for 
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his facts on such information as the courtiers and high 
officers of state permit to reach him, and he is further 
dependent for the execution of his decrees on such means 
as these same officers supply him witL Though in theory 
he can command the services and money of his subjects to 
an unlimited extent, yet the crown as such has no revenues 
peculiarly its own. It is dependent for the pay of the 
troops, as well as for the ordinary expenses of the imperial 
household, on contributions levied through the high 
officials on the several provinces, and without their con- 
currence and co-oi)eratiou nothing can be done. The 
{jower of the purse and the power of the sword are thus 
exorcised mediately through the instruments recognized by 
the constitution, and it thus comes about tliat the auto- 
cratic power is in practice transferred to the general body 
of high functionaries, or to that clique of them who for the 
' time being have the ear of the Emperor, and who are 
united enough and powerful enough to impose their will 
on the others. The high functionaries of state who thus 
really wield the supreme |>ower arc almost without excep- 
tion civil officials who have risen from the ranks of the. 
people. There is no hereditary aristocracy in the European 
sense of the tenn. Hereditary rank is indeed bestowed on 
a few public servants usually for a limited number of lives, 
and there are among the descendants of the Manchu chief- 
taijiH, who helped to found the dynasty, a few who hold 
titles of nobility, but in either case the rank per se gives 
them no status in the constitution. Among the princes of 
the blood there arc a small numlx^r who hold high office 
and take an important part in the (government, such as 
the late Prince Kung and Prince Ching, the former and 
the [>resent head of the Tsuiig-Li-Yamen, but their right to 
have a voice in public affairs is in virtue of their holding 
office, not in virtue of their nobility. Practically all the 
high officials who now constitute the Government of China 
have risen through the junior ranks of the civil service, 
and obtained their high position os the reward — so it must 
be presumed — of long and distinguished public service. 

The functions of Government are divided between (a) 
the central administration and the provincial admin- 
istration. The empire proper is divided into eighteen pro- 
vincial governments, each of which has a complete admin- 
istrative machinery of its own, and possesses a qugsi- 
indopendeiice in financial and military affairs. In some 
cases two or three are grouped together under a governor- 
general, often called a viceroy, without, however, affecting 
their independent status. At the head of each province is 
a governor, whose main functions are to keep the peace 
and preserve order, to collect the ta.\es, to raise and pay his 
own troops, pay the salaries of the civil service, remit the 
regulation quota of the taxes in money and in Idnd, as the 
case may 1)e, to Peking, and to find and remit the extra 
“squeezes” which the needs of the central Government may 
demand. If ho does all that and things go smoothly, the 
central Government does not interfere with him. He 
renders />ro fonnd accounts to the Board of Revenue at 
Peking, but no effective scrutiny is maintained. Ho is 
not responsible for* disorder beyond Ilia own border, nor 
lK>uud to send military aid to his neighbours even against 
foreign invasion. The functions of the central Govern- 
ment, on the other hand, are mostly confined to checking 
and registering the acts of the provincial governments, and 
seeing that things are done in conformity with precedent 
and with established rules. If the central authorities 
take the initiative, and issue orders, as they occasionally are 
forced to do, under foreign pressure, it by no means follows 
that they will be carried out. The orders, if unwelcome, 
are not directly disobeyed, but rather ipiored, or specious 
pleas are put forward, showing the difficulty or impossi- 
bility of carrying them out at that particular juncture. 
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The central Government always wields the power of 
removing or degrading a recalcitrant governor, and ;io 
case has been known where such an order was not promptiy 
obeyed. But the central Government being composed of 
officials, stand by their order, and are extremely reluctant 
to issue such a command, especially at the bidding of a 
foreign Power. Generally the opinion of the governors 
and viceroys has great weight with the central Govern- 
ment, and probably no great measure of policy would be 
entered upon without their advice and concurrence. The 
Boxer troubles and the flight of the court from Peking on 
the approach of the foreign ex^ieditionary force (Aug. 
1900) shook the whole governmental fabric of the Chinese 
Empire. This and the following sections must therefore 
bo taken as representing the normal condition of things 
before the outbreak of disturbances in 1900. 

Central Administration , — ^The following are the principal 
departments of the central Government : — 

1. The Grand Secretariat {Neiko\ consisting of four 
grand secretaries and two assistant grand secretaries, 
half of whom, according to a general rule applicable to 
nearly all the high offices in Peking, must be Manchu and 
half Chinese. This was originally the Supreme Council 
of the empire, but under the present djoiasty it has ceased 
to be of active importance. It constitutes the Imperial 
Chancery or Court of Archives, and admission to its ranks 
confers the highest distinction attainable by Chinese 
officials, though with functions that are almost ])urely 
nominal. Members of the Grand Secretariat are distin- 
guished by the honorary title of Chung-tang, The most 
distinguished viceroys are usually advanced to the dignity 
of grand secretary while continuing to occupy their posts 
in the provinces. 

2. Grand Council {Chun Chi Chu ), — This department, 
the actual Privy Council of the sovereign, in whose 
presence its members daily transact the business of the 
state, is composed of a small knot of men holding various 
high offices in the Government boards at Peking. The 
number is undetermined, but at present it is flve, Tho 
literal meaning of the Chinese name Chun Chi Chu is 

place of i)lan8 for the army,’’ and the institution de- 
rives its name from the practice established by the early 
emperors of the dynasty of treating public affairs on the 
footing of a militoiy council. The usual time of trans- 
acting business is, in accordance with Chinese custom, from 
4 to 6 A.H. 

3. Tsung-Li-Yamen. — ^This, the best known of all the 
Chinese departments, was created after the Anglo-Chincso 
war in 1860 as a Board for Foreign Affairs. Previously to 
that war, which established the right of foreign Powers to 
have their representatives in Peking, all foreign business 
was transacted by one of the provincial viceroys, chiefly 
the viceroy of Canton. The only department at Peking 
which dealt specially with foreign affairs was the Li Fan 
Yum^ or Board of Control for the dependencies, which 
regulated the affairs of Mongolia, Tibet, and the tribu- 
tary states generally. With the advent of formally 
accredited ambassadors from the European Powers some- 
thing more than this was r^uired, and a special board was 
appointed to discuss and if possible settle all questions 
with the foreign envoys. The number was origindly four, 
with Prince Kung, a brother of the late Emi)eror Hsien 
Feng at their he^. It has since been raised to ten, 
ano&er prince of the blood. Prince Ching, being now 
prwdent. The members are spoken of collectively as the 
prince and ministers. For a long time the board had no 
real power, and was looked on rather as a buffer between 
the foreign envoys and the real Government The m- 
portance of foreign affai^ however, especially since the 
Japanese war, hin identifli^ the Yamen more with the 
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Grand Council, several of the most prominent men lacing 
members of both. At the same time that the Tsui«-Li- 
Yamen was created two important offices were establjsbed 
in the provinces for dealing with foreign commercial ques- 
tions, viz., the buperintendcncics of Trjide for the northern 
and southern ports, the former Injing giv(*n to the 
governor-general of Chilili, and the latt(^r tlu^ governor- 
general at Nanking. Li Hung-Chang held the former for 
a number of years, and this position, combined with his 
|)ersonal talents and his influence at court, made him 
practically minister for foreign affairs over the heads of 
tho Tsung-Li-Yamen. 

4. The six Boards {Liu Pu), — The administrative 
work of the Chinese Government is divided between six 
departments tenned boards, viz., the Ikmvd of Civil 
Office, the Board of Ilevenue, tho Board of (\Tcraonies, 
tho Board of War, tho Board of runishment, and the 
Board of Works. Each l>oard has two presidents and four 
vice-presidents, half being Manchu and lialf Clihiese. TIk* 
official constitution of each is ])ractically the same. They 
control each in its own sphere, the imturii of which is 
sufficiently indicated by tho names, the execution of that 
system of minute regulation for tlie conduct of public 
business which is the special function of tho central Govern- 
ment. The presidents and vice-presidents of the boards, 
together with the heads of the censorate and the llanlin 
college, may be said to constitute th(! ecmtral Government. 
They have not all an equal voice in tlie decisions of (|uostions 
of state, but they are all qualiiied to tender ijwlvice to tho 
sovereign, and it is from their number that the smaller 
executive councils above mentioned, viz., the Chun Chi 
Chu and the Tsung-Li-Yamen, are seleetocl. 

5. Tho Censorate {Tu Cha Yuen ), — This i.s an institution 
peculiar to China. As the Emiieror is condemned to Jive 
in seclusion, and has no means of learning what may be 
going on in the various parts of his dominions, the constitu- 
tion endeavours to 8U])p1y a remedy by providing a paid 
body of men whose duty it is to keep him informed of all 
facte affecting the welfare of the people and the cojiduct 
of Government, and in particular to kcej) an eye on tln^ 
malfeasance of his officers. These men are termed Yu shih, 
generally translated censors. There are fifty-six of them, 
divided into fifteen divisions, each division taking a parti- 
cular province or area, so as to embrace the whole eighteen 
provinces, besides one metrojK^litan division. With th<^ 
growth of a native press this institution loses its raison 
d^etref and will probably fall into desuetude. It .seems at 
the present moment to be more powerful for mischief than 
for good. 

6. The Hanlin College {llanlin Yuen ), — The only other 
institution of tho metro{K)1itan administration that need bo 
noticesd is tho Hanlin College, and this chiefly because the 
heads of the college, who are presumably tho most eminent 
scholars of the empire, have the right of advising the 
throne on all public affairs, and are eligible as members of 
the Grand Council, or of the Tsung-Li-Yamcn. In other 
respects its functions are purely literary. The Chinese 
set fire to it during the fighting in Peking in Juno 1900 
in the hope of burning out the adjoining British Ijcgation. 
The whole of the valuable library, containing some of tho 
most ancient manuscripts in the world, was destroyed. 

Provincial Administration , — No change has been made 
in the provincial administration since the article in the 
ninth edition of this work was written, where its organiza- 
tion is briefly described {Ency. Brit, v. 668). The ex- 
tension of the telegraph system and the growth of native 
newspapers enable the central Government to take a more 
active supervision in provincial affairs than it has hitherto 
been wont to do. 

Civil Service : how recruited , — The bureaucratic element 
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iH BO vital a feature of the government of China, that a 
short notice of the public examinations whereby the ranks 
are recruited may not be out of place. As a general rule 
students preparing for the public examination read with 
private tutors. There are neither high schools nor xxni- 
versitics where a regular training can be got. In most of 
the provincial capitals, and at some other places, there are 
indeed institutions termed colleges, supported to a small 
extent from public funds, where advanced students can 
prosecute their studies, and where both students and tutors 
receive a small stipend, but they hardly count as factors in 
the national education. The work is done by private tutors 
who, on the other hand, are plentiful and cheap. After a 
series of preliminary trials the student obtains his first 
qualification by examination held before the literary 
chancellor in the prefecture to which he belongs. This is 
termed the Siutsai^ or licentiate’s degree, and in itself 
confers no claim to office, but is merely a qualification to 
enter for the higher examinations. The number of licentiate 
4legrees to bo given is, however, strictly limited ; those who 
have failed to get in are set back to try again, wliich they 
may do as often as they ]>leaso. There is no limit of 
4igo. Those selected next proceed to the great examination 
held at the capital of each ]»roviuce, once in three years, 
l)eforo examiners sent from Peking for the purpose. Here 
again the number who jjass are strictly limited. Out of 
10,000 or J 2,000 competitors only some 300 or 350 can 
obtain degrees. The otliers, as befort>, must go back and 
try again. This degree, termed Chu jm, or provincial 
graduate, is the first substantial reward of the student’s 
4imbition, and of itself, without more, qualities for tlio 
]>ublic service, though it does not immediately nor neces- 
sarily lead to active employment. The third and final 
examination takes place at Peking, and is oiKsn to provincial 
graduates from all parts of the om))ire. About 6000 com- 
[letitors enter for this final test, which is held triennial ly, 
of whom 325 to 350 succeed in obtaining the degree of 
Tsin shih, or metropolitan graduate. These are the finally 
selected men who in due course Ixjcomo the ofiicials and 
administrators of the empire. {Several other doors are, 
however, open by wliich admi.s.sion to the ranks of bureau- 
cracy can iHi obtained. Jn the first place, to encourage 
scholars to persevere?, a certain iiumlier of those who fail to 
reach the r/mjen, or second degree, are allowed, os a reward 
of repeated efforts, to gel into a si>ecial class from which 
selection for office may be made. Further, the Gove.ru- 
immt reserves to itself the right to nominate the sons and 
grandsons of distinguished deceased public servants without 
examination. And, lastly, by a system of “recommenda- 
tion,” young men from the institution termed the Im- 
perial Academy, or from the Manchu schools, or men who 
have served as clerks in the boanls, may be put on the roster 
for substantive appointment. But over and above the 
foregoing, which are all deemed fair and legitimate methods 
of entering the jiublic service, the necessities of the Chinese 
Government have from time to time compelled it to throw 
open a still wider door, namely, admission by purchase. 
During the Taiping rebellion, when the Government was at 
its wits’ end for money, foimial sanction was given to what 
had prtwiously lieen only intermitteiitly resorted to, and 
since then immense smiis of money have been received by 
the sale of jiatents of rank, either to secure admission to 
office, or more rapid promotion of those already employed. 
As a result of this jiolicy, the country has been sad^ed 
with thousands of titular officials far in excess of the number 
of apjiointments to be given away. The more deserving 
men are thus kept waiting for years, while inferior and less 
callable officials are pushed ahe^, b^usc they have money 
wherewith to bribe their way. The evils of the purchase 
systenl are recognixod, and efforts from time to time are 


made to check it, but with indifferent success. The evil, 
however, is not altogether unmixed, as it has admitted into 
the service a niunber of men who are free from that bigoted 
adherence to Confucian doctrine which characterizes the 
literary classes, and more in touch with modern progress. 
All candidates who thus succeed, whether by examination, 
recommendation, or purchase, in entering the official ranks 
are then eligible for active employment, but as the number 
of candidates is far in excess of the number of ap|)ointments 
a period of weary waiting* ensues. A few of the best 
scholars get admitted at once into the Hanlin college, or 
into one or other of the boards at Peking. The rest are 
drafted off in batches to the various provinces to await 
their turn for appointment as vacancies occur. During 
this period of waiting they are termed “ expectants,” and 
draw no regular pgy. Occasional service, however, falls in 
their way, as when they are commissioned for special duty 
in outlying districts, which they jKjrfonn as Wei yuene^ or 
deputies of the regular officials. The jicriod of expectancy 
may be abridged by recommendation or purchase, and it is 
generally supposed that this last lever must invariably be 
resorted to to secure any lucrative local appointment. A 
poor but promising official is often, it is said, financed 
by a syndicate of relations and friends, who look to recoup 
themselves out of the illegal, but customary perquisites 
which attach to the post. The appointments to the junior 
provincial posts are usually left to the provincial Govern- 
ment, but the central Government can always interfere 
directly. Appointments to the lucrative jioBts of customs 
iaoUii at the treaty ports are usually made direct from 
Poking, and the officer selected is not necessarily nor 
usually from the provincial staff. It would j)crhaps be 
safe to say that this appointment is always the result of a 
pecuniary arrangement of greater or less magnitude, 

Edigion* —As stated in the ninth edition (v. 671 ), the three i)iiii- 
cipal religions of (3iiua are Confucianism, Buddhism, and Taoism. 
To those slioiild bo added ancestor - worship, which is practised 
universally by all clas-scs, and which as a guiding principle of 
life has a more potent influence over the Chinaman than any 
other doctrine, it may he regarded ns a branch of Confiioianism. 
It did not. indeed, originate with that philosopher, having been 
practised long before he nourished, but the duty was strougly in- 
culcated by him. He enjoined also tho duo observance of the 
ritual jM'eseribcd by the state for tlie woisliij) of all reoogiim>d 
deities, including the worship of heaven and earth by fiie 
Emperor, and tho worsliip by state ofiicials of local divinities 
and deceased worthies who may from time to time have been 
canonized by imi>orial deeroo. Confucianism has no priesthood. 
The acts of worship are performed by the Emperor in person, by 
the ofiieials. and by the liead of every household, each acting 
within his own presciibod sphere. But Coufuciauism has always 
been a tolerant and non-aggressive religion. While cxqoining the 
]»crformance of ancestor-worship, and the observance of the pre- 
scribed formalities to reoognizea deities, it docs not at all object to 
devotion being paid to other jtossible divinities, so long as the 
followers do not profess corrupt and heterodox doctrine. The lino 
of division between what is ortliodox and heterodox is more political 
than religious. Any cult which preaches a doctrine subversive of 
the fundamental and sacred principles of the constitution is hetero- 
dox and unlawful, and its practice renders the followers liable to 
severe penalties as savouring of rebellion. But mere belief in gods 
not recognized by tho ^tate is harmless, so long as it does not lead 
to action likely to bo subversive of tho existing order of things. 
Thus a Confucianist may at the same time be a Buddhist or a 
Taoist, or he may be all three. Tho three religions are not mutu- 
ally exclusive, but run into one another, and hence it is impossible 
to ^ve -any statistics of tho respective numbers of each. The 
Christian religion was long deemed heterodox, but since the con- 
clusion of the treaties it has officially boon proclaimed to be per- 
missible. A Confucianist might now, from the Chinese point of 
view, be also a Christian, and probably many would become so if 
the Christian religion would aooept them on these terms. One of 
the powerful congregations of the Homan Catholio Churoh was in 
tho last century pro})ared to,.do so, at least it was prepared to allow 
converts to continue anoestor-worship. The propoMl was over- 
ruled by tho PoTte, but had it been permitted there would possibly 
Iiave been by tnis time as many nominal Christians in cbina as 
there are professors of Buddhism, which was itself a foreign religion* 
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Th« state of relirion in China mav thus bo snmmed up : — Con- 
fucianism in the yfwst meaning, as including ancestor-worship, is 
accepted universally. Ancestor-worship is practised by practically 
all classes. Confucianism, in the narrow sense of the worship 
of Gonfiicius, is compulsory on all officials, and is voluntarily 
practised by all scholars and aspirants to literary honours. 
Buddhism is more or less practised, so far as occasional visits 
to the temples and to sacred shrines are concerned, by about 
half the population. Taoism is practised to a considerably 
smaller extent. The services of the priests of one or other sect aro 
l^norally invoked for Mineral ceremonies. The priests of both these 
sects live solely in temples and *monastorieB, and do not enter 
private houses except when invited, in which case their services are 
paid for. Keithor class attempts to exercise any influence over tho 
people, and both are held in low esteem. Manommedanism in a 
modified form is professed by some thirty or forty millions scattered 
over the north and west of China. They usually perform ancestor- 
worship as well, and if officials, they take part m the Confucian 
ceremonies. 

Christian missions, both Roman Cathblfo and Protestant, aro 
now established in every province in China. Freedom to embrace 
the Christian faith is guaranteed by tho Chinese Government, and 
as a rule the missionaries have free scope in teachingand preaching, 
though local disturbances aro not infreauont. The number of 
Catholic converts is about one million, and that of all Protestant 
sects is reported to be slightly over 100,000. * 

An imperial decree which was made public in 1897, conferring 
a sort of official status on the hierarchy of the Roman Catholic 
Church in China, deserves a short notice. Since the conclusion 
of tho treaties in 1860, permitting the practice and teaching of 
the Christian religion, the missionary question has been one of 
the most important which tho Chinese Government has had to 
deal with. Though tho average Chinaman is naturally tolerant 
and indeed indifieront in matters of religion, the preaching of 
Christianity has in many parts aroused fierce opiiosition, leading 
to attacks on mission stations with loss of life and property. 
These attacks have in turn given rise to serious diplomatic con- 
troversy, and questions couDOcted with missions have formed no 
inconsiderable j^art of the work thrown upon the foreign legations 
in Peking. In general, a missionary is under tho protection of 
his own Government, no matter wnat his creed may bo ; but 
France has from the first constituted herself tho protector of 
Roman Catholic missions, irrespective of the nationality of tho 
priest concerned, and she has thereby been able to bring picssuro 
to bear on tho Chinese Governmoiit out of all proportion to her 
commercial interests. An efibrt was made by tho Chinoso in 1886 
to get rid of French domination by inducing the Pope to send a 
M)ecial legate to Peking as eoutroller of Roman Catholic missions. 
The Vatican was disposed to consent ; but the French Government 
made such strenuous opposition, threatening to withdraw the 
concordat in France, that tho papal authorities were obliged to 
decline. France was unwilling to forgo tho political influouco 
which the position of protector of one or two thousand priests 
dhd about a million of converts gave her, and she lias used that 
influence to obtain redress of grievances and to improve tbe posi- 
tion of the Roman Catholic missionaries. In 1896 formal jier- 
mission was given for the missions to acquire and liold real estate in 
any part of China ; but a still more important privilege is the one 
we have mentioned, namely, tho giving a recognized ofiicial status 
to the several grades of the priesthood, and so placing them on 
terms of equality with the local officials. Bishops are to rank 
with governors of a proviuoe, pro- vicars with judges, iaolais, and 
80 on. International matters are to bo discussed and settled 
locally, and in grave oases appeal is to ho made to the minister 
of the nation ** specially entrusted by the Pofie with the protec- 
tion of Roman Catholic missions.*' Tliis last clause has been 
repudiated by the British Government as far as its own nationals 
are oonoerned. It is apprehended Giat the privilege, while en- 
hancing the status of the priests, will tend to widen the breach 
already existing between converts and their fellow-countrymen. 
The interference of priests in matters of litigation where one of 
their converts is oonoerned has often bceh m^e matter of com- 
plaint, and the fact that they are in effect authorized to interfere 
IB not likely to diminish the friction. 

Instruction . — ^Very little was done by the Chinese Government 
during the period 1875-1900 for tlie Letter education of tho people. 
Elementaiy education is still left to take care of itself. The 
most noteworthy fact to be noticed is the great number of 
mission schools that aro now maintained in various parts of the 
Empire. Though insignificant as oomjuired with the vast popula- 
tion, these schools are doing valuable service in imparting a know- 
ledge of English to a small proportion of the youtn, who in turn, 
not inflrequently, become instructors a wider class. But among 
the great mass of the people the densest ignorance prevails, even 
as regards their own language and history, and muon more as to 
any knowledge of other countries. In respect of advanced educa- 
tion the Chinese Government has done a little bettor. There are 
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I in most provincial capitals institutions termed colleges, where 

‘ tutors or professoi's aro maintained at the public cxi.enso, and 
wliere a limited number of students are admitted. There are also 
in every district two or three jiaid officials who aro termed diroctora 
of studies. Their function, however, is not to teach, but to 
examine, and they act as registrars of the students entering for 
tlio public examinations. The object aimed at is not tho general 
education of tho people, but to aid poor and deserving students to 
pass the examinations, and so enter the public service, a’ho idea 
of educating the people so as to make them more capable citizens 
is nowhere to be found, and apparontly has never been conceived 
as one of tho duties of Govcniment. At Poking, a college, tcrmecl 
the Tung Wen Kwan, wjis instituted about 1870. and is still 
maintained with a staff of foreign professors and teachers. It is 
mainly a school of languages to enable young Chinese to qualify 
as interpreters in English, French, etc. Similar scliools liave been 
established at Canton, Foochow, and one or two otlicr jdacr-s, with 
but indifferent resulfo, and as a (actor in the education of the 
nation they can hardly bo said to count. A more ])romi8iiig plan 
was conceived in 1880, or thereabouts, by tho tlieu governor-general 
of Nanking, who sent a batch of thirty or foi-ty young students to 
America to receive a regular training, on tho uiiderstaiidiiig that 
oil their return they would receive official appoiutmenlH. I'lio 
promise was not kept, however. A report WT-nt about that these 
students were becoming too Amoricauized. Tliey were liastily 
rocallod, and when they returned tliey were left in obscurity. 

Native Press , — In connexion with tho subject of education w e 
may notice tho growth of a native press, wliicli promises to luive 
an important innucnco on tho development of tlie nation. The 
Peking GajsetJU^ whicli is sometimes called Llia oldest paper in the 
world, is not a newspaper at all in the ordinary sense, but merely 
a court gazette for publishing imperial decrees and sucli public 
documents as the Government may wish to give out. It never 
contains original articles nor any discussion of public aflairs. The 
first genuine native newspaper was published at Shangliai about 
1870. It was termed the HUen Pao^ or S}Langhai News, and was 
issued under foreign auspices, the first editor being an Englishman. 
It was some years before it made mucli licadway, but success came, 
and it was followed by various imitators, some published at 
Shanghai, some at other treaty ports, and at Hongkong. In 1 89.0 
tlioro were eleven native newspapers in circulation, ana since then 
the number has largely increasou. There are now some thirty-five 
in circulation, almost all dailies, of which lialf aro issued from 
Shanghai. Besides the dailies there aro at least as many magazines 
or other periodicals, most of which are issued from tlio various 
mission presses, and several of which arc exceedingly well written. 
The effect of tliis mass of literature on the public mind of China 
cannot but be of first-rate importanee. It must tend, more than 
anything else, to disi)ol tho darkness and to jiromoto ideas of 
reform and progress. Tho attitude of the central Government 
towards the native press is somewhat undefined. There are no 
press laws, but as every official is a law' unto himself in these 
matters, tliere is nothing to ]irevcnt liiin from summarily suitpress- 
ing an obnoxious newspafier and putting tlie editor in prison. 
Tho Emperor, among other reform edicts which preceded and 
provoked tho coup d*etut of 1898, declared that newspapers were 
a boon to tho public, and appointed one of them a (Jovcmmciit 
organ. Tho Empress -dowager revoked this decree after the 
depiMitiou of tho £in]>cror, and declared that tlie public dis- 
cussion of affairs of state in the ucw8|ia|M3rs was an impertinence, 
and ought to bo suppressed. The existence of the pre.ss, however, 
is tolerated, and by some officials at least would seem to be en- 
couraged. In any case no interference could be offered to those 
native |)a|)ers w'liicli aro published by foreigners, inasmuch as the 
latter are, by tho extra-territorial clauses of tlie treaty, exempted 
from Chinese jurisdiction. Tlie regulation of Uio press is one of 
those problems which the Chinese Government has yet to solve. 

Social Condition , — The social condition of the people relative to 
European standards must he put os very low. Agriculture is the 
one great industry. Four-nfths of the population may be ]>ut 
down as peasant cultivators of the soil. Of these fully one-half arc 
small peasant proprietors owning the land they till, subject to ilu? 
payment of the state taxes. Nearly all the other half hold land 
on lease, paying rent ; and only a comparatively small jiroportioii 
are agricultural lalxmrers. But whether os proprietors or furmcis 
the holdings are alw'ays veiy small — so small that the couditioii of 
the holders is haitlly aliove that of onlinary field labourers. The 
minute subdivision of the lioldings is due to tw'o cuiuses— firstly, 
over-population ; and, secondly, tlie land laws. As to the latter, 
the invariable rule of succession is equal division among all male 
children. Not only is there no iirimogeniture, but a parent 
cannot, even if he wished to do so, leave all his land to one son. 
There must be substantially an equal division, the will of tho 
father notwithstanding. As early marriages and large families aro 
tho rule, this process of continual division and subdivision has 
brought things down to the irreducible minimum in many place.s. 
In the Jounm of the China Braiuh of the MoyaZ Asiatic Society for 
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1888 a Acries of Khort pamrs was pi'inted, contributed by mis- 
sioiuiries and others living in tlie interior of the country, describing 
the social condition of the peasantry. From these it appears that 
the irreducible minimum is, in the more fertile parts, as low as a 
' th of an acre per head. In other words, a family of six persons 
[ make a living out of a (arm of one acre. This would make a 
tible population of 8840 to the square mile. As a matter of 
, the subdivision has in numberless cases been carried even 
l)^ow that limit Small patches of one -tenth, or even one- 
twentieth, are to be found as the estate of an individual landowner, 
and the vast minority of holdings run between one and three acres. 
With throe acres a ISunily is aeemod very comfortable, and the 
|)Osses8ion of ten acres or more means luxury. Three acres is about 
the largest nuantity which one family can manam without employ- 
ing hired labour. In the northern provinces, v^ere wheat, maize, 
&o., which do not require irrigation, are grown, five acres can bo 
worked by one household. If the familv jiossossos more land than 
that the balance is almost invariably let, and always in similar 
small holdinmi. Nowhere is the system of farming by capitalists 
with hired labour to bo found. The following is an instance given 
by one of the writers in tlie above-named journal, and may be taken 
ns typical of the bulk of the rural ]>opiilatiun : — 

“iWg Hia Uvea in a village of 300 [jeraons, in which about 30 
are landowners. Pong Hia owns more than any other man in 
his class, having 2 acres (12 mow). His family l onsista of 10 per- 
sons. lie is 46 years old, his wife is 41, his sou is 22, his son’s 
wife is 22, his four dauchters are from 10 to 17, and his two 
grandchildren are 3 and 8 years old. He and his son till the 
land, hiring help in harv«‘at - time. Tlic womenfolk weave and 
make clutliing for the family, rear pigs and fowls, and do all the 
liousowork. The house in which the-se ten persons live is worth 
£12, iijoluiling the site ; the furniture is worih£4 : lOs., the clothing 
worth about £4. The family lives comfortably upon the produce 
of the land, and is reckone<l affliient.” 

To this it may bo added that land such as the foregoing will 
yield two, or sumotirncs throe, crops in the year. Tlio s]»ring crop 
IS wheat, sown in November and reaped in April ; tlie suiiiinor or 
principal crop is rice, planted in May and roaiied in August or 
September ; and an autumn croji of esabbages, Ijeaiis, or other m*een 
stuff can usually be got in, sometimes overlapping with the wheat. 
In the southern provinces two rioo crops can be got in succession 
during the sumtiier, besides the winter crop. 

It will bo ijatlinred from the foregoing that there is no cla.sH of 
wealthy territorial magnates, corresponding to the aristocracy of 
this and other Kuropeari countries. Tlie oith* class wliioh at all 
resembles them is the class of retired oflicials. " As the bureaucracy 
mono{x>lizo all the power in the countiy, they generally contrive to 
monopolize a good deal of the w'calth. This is not infrequently 
invested in land, and consciiuently there are to be found in most 
iiruvincos several such fainilies with a country seat and the insual 
insignia of local rank and iiiflueiice. On the decease of the heads 
or founders such families would, in the natural course of things, be 
broken up and the land divided, but it is considered more dimiiied 
for the sons to refrain from dividing, and to live together, sharing 
the rents and profits in common. This is sometimes continued for 
several generations, until the country .seat becomes an agglomera- 
tion of households and tlie family a sort of clan. A family of this 
kind, with literary traditions, and with tlic nicaiis to educate the 
young men, is constantly sending its scions into the public servic^i, 
who m turn bring their earnings to swell the common funds, while 
the rank and dignity which they may earn ad<l to the importance 
and standing of the group as a whole. The members of this class 
are usually termed the Uteraii, or gentry. I’liuagh the constitu- 
tion does not recognize tliom as having any share in the local 
government, yet they can exorcise an enormous influence in public 
affairs. Tlie peasantry who farm their lands are, of course, under 
their control. The omcial rank which most of the members have 
acquired by promotion or purchase enables them to resist, and 
peraaps browoeat, the local ofilcials, while tlicy further terrorize 
the latter by threatening to denounce them to the Emperor, 
wliich they can often manage to do through some one or other of 
their many relations or marriage connexions who may happen to 
have the ear of the court. Being usually intensely bigoted and 
conservative, they present a serious barrier to progi^, especially 
if there is a foreign element in it, such as the introdiietion of rail- 
ways. or making of roads, or renting of inland residences by foreign 
merchants or mimioiiarios. Not infreouently have projects for the 
improvement of trade, assented to by the local officials, been 
blocked by the opposition of the gentry, the former not daring to 
incur their resentment But such families, unless their wealth is 
kept up by continual aooesiions, tend, in coarse of time, to decline 
through the levelling operation of the law of suocession. As the 
numbers among whom the wealth must be shared increase rapidly 
with every geneiatioii, a point is soon reached when the indiviauafs 
of the family are no betW off than the peasantry who till their 
land, and then a break-up is inevitable. If possible, however, the 
eldest branch preserves toe family records and the ancestral hall, 


some portion of the domain being put in mortmain for this pur* 
pose. When scattered, the collateral branches of such a family 
contrive to keep in touch, the common bond being the ancestral 
hall and the right to join in the family ancestor - wonihi]». 
Numerous instances can be found where families no better off than 
the commonalty can trace their descent hack through twenty 
generations. 

Finance , — In fiscal matters, as for many other purposes, the 
Chinese empire is an agglomeration of a number of quasi-inde- 
pendent units. Each province has a complete administrative staff, 
collects its own revenue, pays its ovm civil service, pays its own 
militia and naval forces, and* out of the surplus oontributea 
towards the expenses of the imperial Government a sum which 
varies with the imperiousness of tlie needs of the latter and with 
its own comparative wealth or poverty. The imperial Government 
does not collect directly any part of the revenues, unless we except 
the imperial maritime customs, though these, too, pass through 
the books of the provincial authorities. We may also except a few 
of the old native customs stations which are deemed perquisites of 
the imperial court, os, for instance, the native custom-house at 
Canton, Hwei Kwan on the Grand Canal, and various stations m 
the neighbourhood of Peking. The superintendent of these stationa 
is a nominee of the court, always a Manohu, who makes his returns 
direct to the throne and not to the governors. But otherwise the 
court and the central Government in Peking are dependent upon 
the sums th^ can levy on the provinces. It has nitherto Men 
extremely difficult to obtain anytning like tnistworthy figures for 
the whole revomie of China, for the reason that no statistios arc 
published by the central Government at Peking. The only avail- 
able data are, first, the returns published by the imperial Maritime 
Customs for the duties levied on foreign trade ; ana, secondly, the 
memorials sent to Peking by the provincial authorities on revenue 
matters, oertain of which are published from time to time in the 
Peking Gazette, These are usually fi*agmenta^, being merely 
re]K)rt8 which the governor has himself received il^m his subordi- 
nates, detailing, as the case may be, the yield of the land tax or the 
likin for his p^icular district, with a dissertation on the causes 
which have made it more or less than for the previous period. Or 
the return may bo one detailing the expenditure of such and such 
a department, or reporting the transmission of a snm in reply to a 
requisition of the Board of Revenue, with a statement of the source 
from which it has been met. It is only by collating these returns 
over a long jieriod that anything like a complete statement can be 
made up. And even then it is quite oertain that these returns do> 
not represent anything like the total of taxation paid by the 
]>eo]de, but, os far as they go, they may be taken to represent the 
volume of taxation on which the Peking Government can draw 
revi!niie. 

I’he following figures ^ give as nearly as can he done the actual 
revenue of the Cnineso empire as returned by the responsible 
officers of Government : — 


1 . Land tax in silver . 

2. n »» (in grain) value 

3. Salt tax . 

4. Likin .... 

5. Foreign maritime customs 

6. Native customs 

7. Duty on native opium . 

8. Miscellaneous 

Total . 

Equal to £13,1 


. . Taels 25,000,000 

6.500.000 • 

13.500.000 
13,000,000 

22.500.000 
2 , 000,000 

2 . 200.000 
5,500,000 


. Taels 90,200,000 

>, 000 . 


Sources of Revenue,~-A, Land Tax , — In China, as in most 
Oriental countries, the land has from time immemorial been the 
mainstay of the revenue. In the early yean of Hie present 
dynasty there was levied along with the lana tax a poll tax on all 
adult males, but in 1712 the two were amalgamated, and the whole 
harden was thrown upon land, families not possessing land ^ing 
thereafter exempted from taxation. At tne same time it waa 
decreed that the amount of the land tax as then fixed should be 
|)6rmaiient and settled for all time ooming. As a matter of fact 
it would appear from the records that this promise has bm kept 
as far as tne central Government has been oonoemed. In all ne 
many finanoisl difficulties it does not seem ever to have tried to 
increase the revenue by raising the land tax. The amount of tax 
leviable on each plot is entered on the title deed, and, once 
entered, it cannot i>e changed. The tax on almost all landa is 
thus stated to ba so much in silver and so much in rice, wheat, or 
whatever the principal crop may be. Except in two proi^oes, 
however, the grain tax is now commuted anaj^d in silver. The 
exceptions are the provinces of Kiangsu and Chekiang, whi^ still 


> Throughout this article the tael spoken of Is the Haikiimii tael, 
the prssent value of which is about 8s. It fluctuates with the vulna 
of silver. 
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jend forward their taxes in min. This is despatched in bulk 
through a department of the Uovernment to Peking, where it b 
disti^uted as rations among the Manchu soldiery and retainers in 
and about the capitaL The value of the grain forwarded (gerier- 
Ally called tribute rice) is estimated to amount to taels 6,500,000. 
The total collection in silver, as reported by the responsible officials, 
amounts in round numbers to taels 25,000,000. The total yield 
of the land tax, therefore, is taels 81,500,000, or say £4,725,000. 
It will readily he granted that for such a lem country as China 
this is a very ins&mtlcant one. In India the land tax yields 
£17,000,000, and (%ina has undou1i)tcdly a larger cultivated area, 
-a larger population, and soil that is on the whole more fertile ; 
but it is certain that this sum by no means represents the amounts 
Actually paid by the cultivators. It is the sum which the various 
magistrates and collectors have to account for and remit in hard 
cash. But as nothing is allowed them for the costs of collection, 
they add on a percen^ige beforehand to cover the cost. This they 
usually do by declaring tlie taxes leviable not in silver, but in 
•copper **ca8h,” whicli indeed is the only currency that circulates 
in country places, and by fixing the rate of exchange to suit them- 
aelves. Thus while the market rate is, say, 1500 cash to the tael, 
•they declare by general proclamation that for tax-paying purposes 
cash will be reemved at the rate of 3500 or 4000 to the tael. Thus 
while the nominal land tax in silver remains the same it is in effect 
doubled or trebled, and, what is worse, no return is made or 
account required of the extra sums thus levied. Each magistrate 
or collector is in otfect a farmer. The sum standing opposite the 
name of his district is the sum which he is bound to return under 
penalty of dismissal, but all sums which he can scra|>e together 
over and above arc the perquisites of office less his necessary 
expenses. Custom, no doubt, sots bounds to his rapacity. If lie 
went too far he would provoke a riot ; but one may safely say there 
never is any reduction, what change can be effected being in the 
upward direction. What the actual sums may be which are thus 
levied and not accounted for it is impossible to tell, but a rough 
idea may be gathered from a calculation of the probable area under 
•cultivation and the average actual payment. The area of the 
eighteen provinces constituting China proper is roughly 1,300,000 
square miles, and assuming that one-fourth of this is under cultiva- 
tion, we should have a taxable area of over 300,000 square miles, 
say 190,000,000 acres, which is probably under the mane. Acconl- 
ing to the host information obtainable a moderate estimate of the 
sums actually paid by the cultivators would mvo two shillings per 
Acre. This for the eighteen provinces should give £19,000,000 as 
being actually levied, or more than four times what is returned. 

2. The Scut Duty . — The trade in salt is a Government mono- 
poly. Only licensed merchants are allowed to deal in it, and the 
import of foreign salt is forbidden by the treaties. For the pur- 
pose of salt administration China is divided into seven or eight 
main circuits, each of which lias its own sources of production. 
Each circuit has carefully-defined boundaries, and salt produced 
in one circuit is not allowed to bo consigned into or sold in 
another. There are great differences in price between the several 
•circuits, but the consumer is not allowed to buy in the cheapest 
market. He can only buy from the licensed merchants in his own 
•circuit, who in turn are debarred from procuring 8U]>plies except 
•at the depot to which they belong. Conveyance from one circuit 
to another is deemed smuggling, and subjects the article to oou- 
^soation. 

Duty is levied under two heads, the first lieing a duty proper 
payable on the issue of salt from the depot, and the second being 
likin levied on transit or at the place of destination. The two 
together amount on an average to about taels 1.50 per picul of 
1384 ^ Of Ss. 9d. per cwt. The total collection returned by the 
various salt colleetorates amounts to taels 18,500,000 (£2,025,000) 
per annum. The total consumption of salt for all China is 
•estimated at 25 million piculs, or nearly 14 million tons, which is 
At the rate of 9 lb per annum per head of the population. If the 
above amount of taels 1.50 were uniformly levied and returned, the 
revenue ought to be 874 niillion taels instead of 184. 

8. Likin an General Merehandiee , — By the term likin is meant 
•A tax on inland trade levied while in transit from one district to 
another. It was originally a war tax imporod as a temper^ 
measure to meet the militaiy expenditure required by the Taiping 
and Mahommedan rebellions of 1850-70 ; but the Government has 
never been able to dispense with it since, and it is now one of the 
mrmanent sources of income. In the present disorganised con- 
dition of China it would perhaps be difficult to impose any other 
form of taxation which would yield a like return, hut at the same 
time it is in form as objectionable as a tax can be, and is equally 
obnoxious to the native as to the foreign merchant. Tolls or 
harriers are erected at frequent intervals along all the principal 
routes of trade, whether by land or svater, and a small levy is 
made at each on eveiy conceivable article of oommerce. The 
individual levy is small, but over a long transit it may amount 
to 16 or 20 per*csnt The otgeotionable feature is the frequent 
stoppages with overhauling of cargo and consequent delays. By 
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treaty foreign goods may commute all transit dues for a single 
payment of ono-half the import taritf duty, bat tliia stipulation 
IS but indifferently observed, giving rise to frequent complaints 
on the part of foreign merchants, llie difficulty in securing due 
observance of this treaty right lies in the fact that the likin 
ro venue is claimed by the provincial authorities, and the transit 
dues when commuted belong to tluf central Oovcrnincnt, so that 
the former are interested in opj»osing the eonniuitation by every 
means in their power. As a further means of in utralizing the 
commutation they have devised a now form of iiii])ost, viz., a 
terminal tax which is levied on the goods afl«*r tlic termination of 
the transit. The amount and frequency of likin taxation arc 
fixed by provincial legislation— that is, by a ])roclamaiion of the 
governor. The levy is authorized in general terms by an imperial 
decree, but all details are loft to the local aiitlioritics, wlio in 
this, as in all other matters, have a general legislative power. 
The yield of this tax is estimated at present at taels 13,000,000 
(£1,950,000), a sum which probably represents one- third of what 
is actually |Aid by the merchants, the balance being costs of 
collection. 

4. The Imperial Maritime CWowis. - The Maritime Customs is 
the one department of finance in China which is mamigc<l witli 
probity and honesty, and this it owes to the fact that it is w(>Tkc<l 
under foreign control. It collects all the duties leviabh; under the 
treaties on the foreign trade of China, and also all duties on 
the coasting trade so far as carried on by v(;sscls of foreign build, 
whether Chinese or foroi^-owned. It docs not control the trad«^ 
in native craft, the so-called junk trmlo, the duties on which are 
still levied by the native custom-house oflicialB. By arrangement 
between the British and Chinese Governments, the foreign eiistonis 
levy at the port of entry a likin on Indian opium of 8b taels per 
chest, in addition to the tariff duty of .30 taels. This levy frees the 
opium from any further duty on transit into the interior. The 
revenue of the Maritime Customs has risen from taels 11,000,000 
in 1873, to taels 22,500,000 in 1898. In sterling figures, however, 
it would seem to have fallen, owing to the full in tlic gold price of 
silver. Tlie revenue of 1873, converted into gold at the exchange 
of the day, w'as about £3,666,000, whereas that of 1898 would only 
give £3,875,000. From the point of view of the Chinese Govern- 
ment, which values everything in silver, the revenue has satis- 
factorily increased. 

5. JVo/iw CtiatovM. — The administrailOT) of the Kative Customs 
coiiiinues to he similar to what prevailed in tlie Maritime Customs 
before the introduction of foreign supervision. Each collector is 
constituted a farmer, bound to account for a fixed minimum sum, 
hut practically at liberty to retain all ho may collect over and 
above. If ho returns more he may claim certain lionorary rewanls 
ns for extra diligence, but lie generally manages to make out his 
accounts so os to show a small surplus, and no more. Only im- 

{ H^rfect and fragmentary returns of the native colleetorates have 
»een jniblished, but tlio total revenue accniing to the Chinese 
Goveniincnt from this source does not appear much to exceed two 
million taels (£300,000). It is believed that if this department 
'were included in the purview of tlie foreign staff of the Maritime 
Customs the sum miglit easily be trebled. 

6. Duty on Native Opium , — The grow’th and manufacture of 
ojmim was up till recent years forbidden by the laws of C!l]ina. It 
W’as, however, openly connived at by llio officials in several pro- 
vinces, especially in the soutli-w’est, where indeed it seems to have 
been cultivated from time immemorial, and its taxation foimcd a 
main source of tlieir income. The restrictions arc now witlidrawn, 
and the central Government liave been endeavouring to appropri- 
ate the taxation to their own uses. The collection remains in the 
liands of the jirovineial officials, but they arc rc(]uircd to render 
a seiArate account of duty and likin collected on the drug, and to 
liold the sum at the disiiosal of the Board of Revenue. 0|)iiim is 
]»re-emiueiitly a lit article of taxation, and if the levy were faitlifully 
carried out at a rate corresponding, ad valorem^ to iliat wliich is 
levied on Indian opium, it would give a revenue sufficient to enable 
the Goveniment to remit the whole likin taxation on internal 
trade. The annual import into Cliina of Indian opium amounts 
to about 60,000 chests, on which the Chinese Goveniment receives 
from duty and likin comlnned about million taids (£826,000). 
The total amount of native-grown opium is estimated at about 
400,000 chests (53,000,000 Ih), and if this were taxed at taels 60 
jier chesti which in proportion to its price is a similar rate to wdiat 
IS levied on Indian opium, it should give a revenue of 24 million 
taels. Compared witn this the sums actually levied, or at least re- 
turned by the local officials as levied, are insignificant. The 
returns so far as published give a total levy for all the eighteen 
provinces of only tools 2,200,000 (£380,000). 

7. Miscellaneous. — Besides the foregoing, which are the main 
and regular sources of income, the provincial officials levy sums 
which must in the aggregate amount to a vciy large figure, but 
which hardly find a place in tlie returns. The prinei|3al are land 
transfer fees, pawnbrokers’ and other licenses, duties on reed flats, 
commutation of corv43 and jiersonal services, Ac. The fee on 
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land transfers is 3 per cent, and it could Ims shown, from a calcu- 
lation based on the extent and value of the arable land and the 
probable number of sales, that this item alone ought to vield 
an annual return of between one and two millions sterling. 
Practically the whole of this is alisorbed in ofllce expenses. Under 
this heading should also be included certain items which, though 
not deemed |)art of the regular revenue, have been so often re* 
sorted to that they cannot be left out of account These are the 
sums derived from sale of office or of brevet rank, and the sub- 
scriptions and benevolences which under one plea or another the 
Oovemment succeeds in levying from the wealUiy. Raising money 
by sale of title or official rank has long l>een and still is a favour- 
able device for special emergencies, such os the great famine in 
Shansi, the inundation of the Yellow river, and so forth, the sale 
being stopiMsd when the emergency has passed. But excluding 
these, the Government is always ready to receive subscriiitions, 
rowaidiug the donor with a grant of oflicial rank entitling him to 
wear the anpropriate “button.” The right is much sought after, 
and indeed there are very few Chinamen of any standing that are 
not thus doeoratfid, for not only does the button confer social 
standing, but it gives the wearer certain very substantial advan- 
tages in ca.se he should come into contact with the law courts. 
The minimum price for the lowest giade is taels 120 (£181, and 
more of course for higlior grades. The proceeds of tlicse sales go 
directly to the Peking Government, and do not as a rule figure lu 
the provincial returns. The total of tlie miscollancous items 
accruing for the bcuoftt of the Government is estimated at taels 
5,600,000. 

Expenditure , — In regal'd to ex^icnditure, adiHlhictiou has to be 
drawn between that })ortion of the revenue wliich is controlled by 
the central Government, and that controlled by the several pro- 
vincial authorities. In theory, no doubt, the im{)erial Govern- 
ment is supreme, and can sfwiid the revenue of the nation in any 
way it chooses, but in practice it is not so. As the provinces 
collect the revenue, and as the authorities there are hohl resitons- 
ible for tiie peace, order, and good guverninont of tlieir respective 
territories, it folhiws that the necessary expenses of the provinces 
form a sort of first charge on the revenue. If tlie lacking Govern- 
ment asks for more than the province ean afford, they simply 
cannot get it. The order is not, in so many words, refused, it is 
simply disrogai'fled, and the Peking Govornniont have no means 
of enforcing it. The method of workinjg is as follows : — The Board 
of Revenue at Peking, which is ohargeef with a general supervision 
of finanoe mattrsrs all over the omnire, makes up at the end of the 
year a general estimate of the funas that will bo required for 
imperial purposes during tho ensuing year, and apportions the 
amount among tlio several provinces aiin the several colleetorates 
in each province. The estimate is submitted to the £ni])eror, and, 
when sanctioned, itiHiruotions are sent to all tin; viceroys and 
governors in that sense, who, in turn, ]Hi88 them on to their 
subordinate officers. In ordinary times these demands do not 
materially vary from year to year, and long practice lias created 
a sort of equilibrium botwoeu im]>orial and pi'ovincial demands. 
The remittances to tho capital aro, as a rule, forwanled with reason- 
able regularity, mostly in tho form of hard cash, and though there 
are fre(piont complaints of tho falling-off of rovoiuic, yot, by cowl 
luck, some other fund is found to have a little to sfiaro, anclthe 
amount can be made up. It would, indeed, amiear to be tho cue 
of every governor to minimize the resources of his own province 
as muon as possible, so as to stave off importunate demands from 
Poking, aiKl got them foisted on to some other province. Hence 
the frecpient references to the Taiping reliellion (a favourite stalk- 
ing-horse, though now a generation old), tho lamentations over 
the falling-off of revenue, and the decaying state of tlie province 
— all for tile most part fiotions of the imagination. There is thus a 
constant pull going on between Poking and tho provinces — the 
former always asking for more, the latter resisting and pleading 
impecuniosity, yet generally able to find tho amounts rwpiired, or 
at all events a percentage. Whatever the provinces can retain can 
be spent practically as they choose. The Peking control over local 
exmnditurn is very feeble, though nominal accounts are rendered. 

The expenses which the central Government has to meet are : — 
(1) IrajMrial household ; (2) Pay of tho Maiichu garrison in and 
about Peking ; (3) Costs of tho civil administration in the capital ; 
(4) Pay of the foreign drilled troops termed the array of the North 
as distinct from the provincial troops {vide. “Army" below) ; (6) 
The admiralty so far as regards the northern squadron ; (6) Naval 
dockyards, forts, guns, Ac. ; (7) Foreign loans— interest and sink- 
ing fund. To meet all these charges the Peking Government 
has, for some years past, drawn on the provinces for about taels 
20,000,000 (£3,000,000), inoluding the value of the tribute rice, 
which goes to the support of the Manchu bannermen. No estimates 
are furnished of the sums allowed under each heading. The im- 
perial household appears to receive in silver about taels 1,500,000 
(£225,000), but it draws besides large supplies in kind from the pro- 
vinces, e.g., silks and satins from the imperial factories at Sooonow 
and Hangchow', porcelain from the Kiangsi iKitteries, Ac., the cost 


of which is defn^ed by the provinces. The imperial Cfovemment 
has also at its disposal the revenue of the Foreim Customs. Prior 
to the Japanese war this revenue, which, after aOowing for the costa 
of ooUeotion, smounted to about 20,000,000 taels (£8,000,000), wsa 
nomittslly shared with the provinces in the proportion of four- tenths 
and six-tenths. It was from this fund mainly that means wero 
found to equip and maintain the northern fleet (almost extinguished 
the Japanese war), to build the forts of Port Arthur and Wei* 
hai-wei (now also lost to the nation), and to keep going tho 
several arsenals recently established. But the whole of the oustoma 
revenue being now pledged to foreign bondholders (vide “External 
Debt "), and absorbed by the service of the several loans, funds for 
these and tho like purpo^ must now bo procured, if at all, else- 
where. An entire re^ustment of revenue and expenditure ia 
manifestly necessary, but what form it will take remains to be 
seen. But besides supplying its own wants the imperial Govern- 
ment has to provide for outlying portions of the empire which aro 
unable to maintain themselves— (1) Manchuria; (2) Kansuh and 
the central Asian dominion ; (3) the south-western provinces of 
Yunnan and Kwaichow. Manchuria, or, as it is termed, the north- 
east frontier defence, costs about 2,000,000 taels over and abova 
its own regouroes. The central Asian territories have from time ta 
time absorbed enormous sums, and even yet constitute a drain on 
the imperial Government of about 4,000,000 taels a year. This ia 
mot by subsidies from Szeohuen, Shansi, Honan, and other wealthy 
provinces. Yunnan, Kweiohow, and Kwangsi require aids aggre-' 
gating 2,000,000 taels to keep things going. 

A rough analysis of the expenditure of the Chinese empire, as it 
stood at the commencement of tho JajianeBe W'ar, would show tha 
following division : — 


Expenditure 1804. 


Im])erial household 

Central administration, pay of banner troops \ 
and foreign drilled forces . . . j 

Board of Admiralty (Pciyang squadron) 
Southern naval squadron . . 

Forts, guns, and coast defence . 

Defence of Manchuria 
Kansuh and Central Asia . 

Aids to Yunnan and Kweichow . 

Interest and repayment of foreign loans 
Railway construction .... 

Public works, river embankments, Ac. 
Customs administration, including main-'| 
tenance of lighthouses, beacons, revenue J- 

cruisers j 

General administration of eighteen provinces 


1.500.000 

19.500.000 

5,000,000 

5.000. 000 

8 . 000 . 000 
2,000,000 
4,000,000 

1.600.000 
2,600,000 

500,000 

1.500.000 

2.500.000 

86.600.000 


90,200,000 

External DeU , — Prior to the Japanese war the foreign debt of 
China was almost nil. A few triflmg loans had been contracted 
at 7 and 8 per cent., but they had been punctually paid ofi^, and 
only a fraction of one remained. The exininses of the war, how- 
ever, and the largo indemnity of 230,000,000 taels (£84, 500, 000)> 
which Japan exacted, forced China for the flrst time into the^ 
European market as a serious borrower. The foreign loans con- 
tracted up to 1900 amounted altogether to £54,465,000, bearing 
interest mostly at 5 per cent. Some of tho earlier ana smidler 
issues carry 6 and 7 per cent, and one of £16,000,000 guaranteed 
by the Russian Government carries 4 per cent This last was 
raised in Paris, the others wore all made in Loudon through the- 
Hongkong and Shanghai Bank. The charges for interest and 
sinking fond, which amount to over £3,000,000, are secured on 
the revenue of the Maritime Customs, and on the likin taxes of 
certain specifled provinces. At present the net income from thesw 
two sources amounts to over taels 24,000,000, equivalent at present 
rate of exchange to £3,400,000, which is amply sufficient. Besidea 
the foregoing, the Chinese Government recently horrowed £2,800,000' 
for railway extension^ also at 5 per cent., the charges on which 
are secured on the revenue of the Imperial Northern Railway (tadr 
“Railways.") 

There is no internal debt worth mentioning. The Chinese- 
Government have several times attempted to ^rrow money in 
their own oonntry, oflering Government bonds as security, but 
uniformly without success. It is felt that no reliance can be placed 
on the good faith of the Government towards its own subjects, and 
no maonineiy^ists whereby payment could be enforced in case of 
default. 

JDtfvnu — ifrmy.-^The Chinese constitution provides for tw» 
independent sets of military organisations — namely, the Mancha 
army and tho several provincial armies. On the establishment 
of the dynasty in 1644, the victorious troops composed mainly of 
Manchus, bnt including alio Mongols and Clhinese, were perma- 
nently quartered in Peking, and constituted a hereditary nationel 
army. The force was divided into eight banners, and under onia 
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or other of these all Manchus and all the deioendants of the 
members of other nationalities are yet enrolled. They form the 
bulk of the j^pulation of the ^ * Tartar oity " of Peking. hUush adult 
male is by birth entitled to be enrolled as a soldier, and by virtue 
of his enrolment has a right to draw rations — i.e., his allowance of 
the tribute riooi whether on active service or not. Detachments 
from one or other of the banners were also stationed as garrisons 
in the chief provincial centres, as at Canton, Foochow, and Hang- 
chow, ko., and their descendants still occupy the same position. 
They are, like their kinsmen in Peking, entitled to draw a 
pittance from the provincial taxes as Tations. Both in the capital 
and in the provinces the Manohu garrisons are exempt from the 
jurisdiction of the local authorities, and are justiciable only before 
their own officers. As a fighting force the Manohu gamsona both 
in the capital and in the f^vinces have long become quite eifeto. 
In the capital, however, the ^lUe of the Manchu soldiery have 
been formed into a special cor])s termed the Poking Field Force. 
Its nominal streimth is 20,000, the men are armed and drilled after 
the European fashion, and fairly well paid. There are other corps 
of picked Manchus better paid and better armed than the ordinary 
solmer, and it is computed that the Manchu army in or near 
Peking could muster 75,000, all more or less efficient. The second 
organization is termed the army of the Green Standard, being the 
Chinese provincial forces. The nominal strength is from 20,000 
to 80,000 for each province, or about 500,000 in all ; the actual 
strength is about one-third of this. They are enrolled for the 
purpose of keeping the peace within their own province, and 
resemble a militia or local constabulary rather than a national 
army. They are distributed in small camps or garrisons in the 
principal towns, and the most serious dutv they arc likely to be 
called on to perform is that of putting down a local rebellion. 
The bulk of each provincial army is under the command of a 
general-in-chief, but certain brigades are under the orders of the 
governor and the governor-general. Thev are gcnoralljr poorly 
paid and equally badly drilled and armed. As a fighting force 
they are of no practical account. 

The only real fighting force which China possesses is made up 
of certain special corps which are not provided for in the constitu- 
tion, and which consequently used to bo termed yurig^ ** braves ’* or 
irregulars, but which have now acquired various distinctive names. 
They are enlisted for service generally,' and have all had some 
smattering of foreign drill. They are also fairly well |iaid and 
armed. Since the Japanese war these corps have been quartered 
near Peking and Tientsin, and are generally spoken of as the army 
of the North. They are now grouiicd in five divisions under the 
command of Generalissimo Jung Lu, and are supposed to numlier 

75.000 men. In addition to those the Government could count on 

20.000 men more who are now scattered in garrisons in Manchuria. 

Navy . — Since the destruction of the northern fleet by the 

Japanese at the capture of Woi-hai-ivei in 1895, the Chinese navy 
may be said to be non-exist(!nt. It formerly consisted of two 
divisions, the northern and the southern, of wdiich the former 
was^y far the more formidable. The southern was under the 
control of the viceroy of Nanking, and took no part in the 
Japanese war. While the northern fleet was grappling in a 
death-struggle, the southern was lying snugly in the Yangtse 
waters, the viceroy of Nanking apparently thinking that as Uie 
Japanese had not attacked him there was no reason why ho should 
rislc his 8hii)s. Since the close of the war an attempt has been 
made to restore the northern fleet, which now consists of five 
small cruisers and a fe>v torpedo boats. The southern squadron 
consists of seven small cruisers, old-fashioned, and four torpedo 
boats. The viceroys of Foochow and Canton possess a few gun- 
boats meant to repress piracy, but of no fighting value. 

Arsenals and Dockyards . — Since the loss of Port Arthur, China 
possesses no dockyard except a small one at Foochow, which can- 
not dock vessels over 3000 tons. Many years ago the Chinese 
Government established at Foochow a shipouilding yard, placing 
it in the hands of French engineers. Training schools Iwth for 
laimuages and practical navigation were at the same time organized, 
and a training shut was procured and put uxidcr the command of 
a British naval officer. Some twenty-nvo or thirty small vessels 
were built in the course of as many years, but gradually tlie whole 
organization was allowed to fall into decay. Except for petty 
rej^rs this establishment is valueless to the Chinese Government, 
^ell-equinped arsenals have been established at Shanghai and at 
Tientsin, but as they are both placed up shallow rivers they are 
useless for naval repairs. Both are capable of turning out heavy 
guns, and also rifles and ammunition in large quantities. There 
m also military arsenals at Nanking, Wuchang, Canton, and 
Chengtu, besides smaller establishments at other provincial centres. 

^ Forts . — ^A great number of forts and batteries have been erected 

S the coast and at the entrance* to the principal rivers. 

among these, now that the Taku forts formerly commanding 
the entrance to Tientsin have been demolished, are the Kiangyin 
forts commanding the entrance to the Yangtse, .the Min forts at 
the entrance of the Foochow river, and the Bogue forts at the 
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entrance to the Canton nvor. These are supplied with heavy 
armament from the Krupp and Armstrong factories, but lljo garri 
sons share the weakness common to all Chiucso military establish- 
ments. 

Froduetioin and Industry : The Chinese Government 

lias hitherto shown a great repugnance to permitting foreign com- 
panies to work minerals in any i»an of the country. As a conse- 
quence very little is known of the actual resources of the empire, 
which, however, are believed to bo very great. A Bureau of Mines, 
however, has been created with a view to granting concossious, 
and probably much iiropess will be made in the near future. 

Coaf.— This mineral is worked on foreign priiici])leH at only one 
place, viz., the Kaipiug collieries in the north -oast of the province 
of Chihli. The mines are connected with the seaport of Taku by 
a railw'ay. The coal is a soft bituminous coal witli a large pro- 
liortion of dust. The output is about 1,500,000 tons per annum. 
A mine has also been opened in the ]>rovince of Hupeh, about GO 
miles below Hankow, and near the Yangtse, in connexion uith 
the iron- works recently erected by the viceroy of that province. 
Numerous small mines have been worked for a long period by the 
natives in the province of Hunan. There are two princijial local 
fields in this province, one lying in the basin of the !iui river and 
yielding anthracite, and the other in the basin of the Siang river 
yielding bituminous coal. Both rivers drain into tlio Yangtse, and 
there is thus an easy outlet by water to Hankow. The quality of 
the coal, however, is inferior, as tiio stratilicalion has hocii much 
disturbed, and the coal seams have been in consequence crushed 
and broken. No statistics of the output are obbiinable, but it is 
estimated to bo over 800,000 tons per annum— mostly destined for 
local consumption. The largest coal-field in China lies in tho 
province of Shansi. Coal and iron have here been worked by the 
natives from time immemorial, but owing to the difficulty of 
transport they have attained only a limited local circulation. Tho 
whole of southern Shansi, extending over 80,000 square miles, 

I is one vast coal-field, and contains, according to the estimate of 
: Baron von Richthofen, enough coal to lust tin; world at the present 
rate of consumption for several thousand years. The coal seams, 

I which are from 20 to 86 feet in thickness, rest conformahlv on 
I a substructure of limestone. Tho stratification is throughout 
! undisturbed and practically horizontal. As the limestone bed is 
raised some 2000 feet above the neighbouring plain the coal seams 
. crop out in all directions. Mining is thus carried on by adits 
I driven into tho face of the formation, rendering the mining of the 
I coal extremely easy. Tho coal-field is divided into two by a 
mountain range of ancient granitic formation running north-east 
I and south-west, termed the Hoshan. It is of anterior date to the 
limestone and coal formations, and has not afiected the uniformity 
of the stratification, but it has this peculiarity, that the coal on 
tho cast side is anthracite, and that on the west side is bituminous. 

I A concession to work coal and iron in certain s]iecified districts 
’ in this area has been granted to a British coxiijNiny, together 
with tho right to connect the mines by railway with water navi- 
gation, and it is expected that important developments will follow 
on this grant. At present the mines, in default of railway facilities, 
arc practically valueless. At the ]>it’s mouth coal can bo had for 
a shilling a ton, but as transport costs from 'J^d. to 5d. per ton 

J Msr mile, the price becomes prohibitive after a short distance, 
n spite of these drawbacks the present output must ho consider- 
able, considering tho great area and tlio number of oneniiigs that 
are being worked, but it is impossible to state it with any degree 
of accuracy. There are various other sources of coal-supply, sucli 
as the western hills near Peking, many parts of Szochiien, and 
some districts in Shantung and Kwaugtung, which, however, do 
not call for detailed notice. It may, indeed, bo said generally that 
there is hardlv a province which does not possess coal mines more 
or less valuable — the one drawback to their development being 
the absence of railways. 

Iron . — Iron ore of various qualities is found almost as widely 
diffused as coal. Tho districts where it is most worked at present 
lie within tho coal-field of Shansi, viz., at Tse-choufu and Ping-ting- 
chou. The ore is a mixture of clay iron ore and spathic ore, 
together with limonite an*l hematite. It is found ahundantlv in 
irregular deposits in tho Coal Measures, and is easily smelted by 
tho natives in crucibles laid in open furnaces. This region sup- 
plies nearly the whole of north China with tho iron required for 
agricultural and domestic use. The out-turn must be very con- 
siderable, but no data are available for forming an accurate 
estimate. Tlio province of Szechuen also yields an abundance of 
iron ores of various kinds. They are worked by the natives in 
numerous places, but always on a small scjale and for local con- 
sumption only. The ores occur in the Coal Measures, pre^minant 
among them oeing a clay iron ore. Hunan, Fuhkien, Chekiang, 
and Shantung all furnish iron ores, but only a i)otty industry is 
carried on at any one place. , 

Of other minerals copper comes next in importance. It is 
found chiefly in the provinces of Kweichow and \ unnan, where a 
rich belt of copper-bearing orea is found running oast and west 
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across both provinces, and including south Szcchuen. The chief 
centres of production are at the cities of Tung-chuan-fu, Chao- 
tung, and Ning-yuan. The mines are worked as a Government 
monopoly, private mining being nominally prohibited. Ko con- 
cessions have so far been granted to foreign conii)anies. The 
output is considerable, but no statistics are published by Gkivern- 
nient. The supply is not, liowever, enou^jh to meet the require- 
ments of tlie country, as foreign copper is imported to the extent 
of about 28,000 tons a year, it is generally supposed that if the 
mines were thrown open to foreign euterpriKe, not only would the 
home demand bo met, but there would be a large available supply 
for export, 

Precimia MeiaU , — There is no known source of supply in China 
I>ro|)er where gold and silver are worke<l to any appreciable extent. 
A little gold washing is done in the sandy beds of certain rivers, 
for instance, the Han river and the upper Yangtse, above Suifu, 
which here goes by the name of the '^Goldsand*' river. The 
amount so extriicted is extremely small and hardly pays the 
labour of washing, but the existence of gold grains points, no 
doubt, to a matrix higher up. The whole of south-western China 
has the reputation of being higlily metalliferous, and it is probable 
that valuable deposits miw be found when permission to prospect 
lias been gruntea by the Chinese Government. Gold is obtained, 
however, in some quantities on the umier waters of the Amur 
river, on the frontier between China and Silieria. The washings 
are carried on by Chinese, no foreigners so far having been allowed 
to participate. Gold has also been found in quartz veins at Ping- 
til, in the province of Shantung, but hardly in paying quantities. 

Manufadnrrs . — In regard to manufactures tli* only point to bo 
noticed is the recent establishment of cotton sjuniihig and weaving 
mills by foreign com]iaiiioH at Shanghai. Permission to carry on 
this industry was refused to foreigners until the right was secured 
by the Japanese treaty Ibllowing on the war. Some native- 
owned mills had been working before that date, and were reportcil 
to liave made large protits. Eight millH with aii aggregate of 
800,000 spindles arc now working, live of which are umier foreign 
management. There are also four or live mills at one or other of 
the jiorts working 80,000 spindles mure. These mills are all 
engaged in the manufacture of yarn for the Chinese market, 
very little weaving being done. Oiiinese-grotvn cotton is used, 
the staple of which is short, and only the coarser counts can ho 
spun. So far these mills have not had the financial success 
which was predicted for them, but many of the initial difnculties 
were duo to inex peri once, and it is probable that the cotton 
manufacturing imuistry in China will attain considerable ]»ro- 
portions. The only other manufacture that deserves mention is 
that of silk weaving. Tliis is carried on solely by native looms, 
and chiefly in the cities of Hangchow, Soochuw, and Nanking. 
The native looms have lung been famoiis for their beautiful silks 
and brocades. The greater part is destined for lioino consump- 
tion, but there is now also a considerable exjiort. In 1898 
the export of silk jiiece goods amounted in value to £1,400,000. 
The reeling of silk cocoons by steam machinery has also come 
into vogue in rocent years, and is gradually supplanting the 
native metfiods. Notwithstanding the large foreign importations 
the spinuiiig and weaving of cotton on native hand-looms is still 
carried on almost universally. The whole of the large import of 
Indian yarn, as well as that locally manufactured, is worlced up 
into cloth by the women of the household. Four-llfths of the 
clothing of the lower classes is supplied by this domestic industry. 

Commerce, -The progress of the foreign trade of China is set out 
ill the following tahlo. The values arc given both in currency and 
sterling, but it is to ho remarked that during the period when silver 
was falling, that is from 1875 to 1898, tlie silver valuation repre- 
sents much mure accurately variations in the volume of trade than 
does the gold valuation. Gold prices fell continuously during this 
period, while silver prices were nearly constant. Since 1898 silver 
prices have tended to ri.se, and tlie gold valuation is then more 
accurate. The conversion from silver to gold is made at the rate 
of exchange of the day, and therefore varies from year to year 


Table of Imports and Exports, exclusi vc of Jiullion, 



1 Imports. 

Exports. 1 

Year. 

Value in 
l^li. 

Bqui valent in 
Htfrliiig. 

Value in 
Taela. 

Equl\’a1ent in 
Sterling. 

1875 

1860 

1885 

1890 

1895 

1896 

1897 

1898 

66.344.000 

76.689.000 

84.803.000 

113.082.000 

154.685.000 

184.897.000 

185.194.000 

189.991.000 

£19,903,000 

22.368.000 

22.618.000 

29.213.000 

25.136.000 

25.816.000 

27.779.000 

28.498.000 

77.308.000 

87.694.000 

73.899.000 

96.695.000 

154.964.000 

141.685.000 

175.229.000 

170.743.000 

£23,198,000 

25.582.000 

19.206.000 

24.980.000 

25.181.000 

23.114.000 

26.284.000 

25.612.000 


The distribution of the trade among the various countries of 
the world is shown in the following table 


Imports into China, (OOO's omitted.) 


Imports from 

1S76. 

ISSO. 

1885. 

1890. 

1895. 

1898. 

Un. Kingdom 

£6,340 

£6,382 

£6,396 

£6,357 

.e5,518 

£5,244 

Hongkong . 

8,282 

8,829 

9,404 

18,615 

14,831 

14,582 

India . . . 
Other British 

4,451 

6,039 

4,306 

2,661 

2,753 

2,870 

Possessions 

896 

346 

542 

671 

732 

721 

United States 
Continent of 
Europe (ex- 

304 

851 

884 

949 

827 

2,574 

cept Bussia) 
Russia in 

230 

671 

671 

638 

1,227 

1,410 

Europe . . 
Russia in Asia 



... 

177 

291 

218 

'so 

60 

52 

54 

18 

45 

Jajian . . . 

746 

1,021 

1,404 

1,909 

2,794 

4,156 


Exports from China, (OOO’s omitted.) 


Exports to 

1875. 

1880. 

1885. 

1890. 

1895. 

1898. 

United Kingdom 

£8,749 

£8,125 

£5,864 

£3,383 

£1,718 

£1,607 

Hongkong . . 

3,824 

4,844 

4,232; 

8,507 

5,651 

9,312 

India . . . . 

72 

323 

157 

273 

449 

198 

Other Britifih 







Possessions. . 

948 

874 

818 

886 

586 

558 

United States . 

2,302 

2,906 

2,213 

2,109 

2,499 

1,798 

Continent of 







Euro^io (except 







Russia) . . . 

2,624 

3,760 

1,948 

3,004 

3,440 

3,889 

Russia in Europe 

411 

8 

252 

959 

727 

751 

Russia in Asia . 

928 

i 1,252 

1,011 

1,329 

1,808 

1,919 

•lajiaii . . . . 

586 

642 

398 

1,248 

2,408 

2,114 


The principal exports from the United Kingdom to China are 
cotton piece goods, woollen manufactures, metals, and machinery. 
China is next to India the greatest consumer of Manchester goods. 
The export of plain cotton cloths to China and Hongkong has for 
some years averaged 500,000,000 yards per annum. The only 
competitor which Great Britain has in this particular branch of 
trade is the United States of America, which within recent years 
has been BU])plying China with very large quantities of cotton 
goods. In 1888 China imported 70,000,000 yards of American- 
made goods, bpt in 189S the import had risen to 165,000,000 yards. 
The value in sterling of the total imports into China from the United 
Kingdom lias remained nearly constant for the last 25 years, but 
inasmuch as the gold prices nave boon falling the volume of the 
export has been in reality steadily growing. 'J'lie imports into 
England, however, of Chinese produce have fallen off enormously, 
mainly through the fact that China tea has been driven out of the 
English market Ijy the growth of India and Ceylon, and also 
because the bulk of the China silk is now shipped directly to I^ons 
and other Continental ports instead of to London as formerly was 
the rule. The growth of the import of Indian yarn into China 
has been very rapid. In 1884 the import was 85,000,000 lb and 
in 1898 it reached 188,000,000 lb. Arranged in categories the 
imports into China from all foreign countries for the year 1898 
were as follows : — 


Cottons and cotton yarn 
Woollen manufactures 
Metals and machinery 
Petroleum , 

Opium 
Sundries . 


£11,012,000 

440,000 

1,600,000 

1,600,000 

3,460,000 

10,370,000 


Total 


. £28,482,000 


The principal exports from China are silk and tea. These two 
articles, indeed, up to 1880 constituted more than 80 per cent, of 
the whole export. Qwing, however, mainly to tlio fall in silver, 
and partly also to cheap ocean freights, it has become profitable to 
place on the European market a vast number of miscellaneou \ 
articles of Chinese produce which formerly found no place in the 
returns of trade. The silver prices in China did not change 
materially with the fall in silver, arid Chinese produce was thi:8 
able to compete favourably with the produce of other countries. 
The following table shows the relative condition of the export 
trade in 1880 and 1898 


1 Exports of 

1880. 

1898. 

! SUk. 

£9,750,000 

£9,074,000 

1 Tea . 

* 11,774,000 

4,178,000 

Miscellaneous . 

4,068,000 

12,860,000 

Total . 

£25,582,000 | 

£25,612,000 
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In the miicellaneoue clsee the chief items of export ere beans 
and beanoake, £1,624,000 ; raw cotton, £478,000 ; hides. £562,000 ; 
mats and matting, £652,000 ; oils, £476, 000 ; furs and skin mgs, 
£461,000 ; sugar, raw, £311,000 ; tobacco, £676,000 ; strawbraid, 
£470,000 ; and wool, £214,000. The export of all cereals except 
pulse is forbidden. 

MoJteme/nU of Bullion . — ^The following table shows the export 
and import of the precious metals for the past eleven years. The 
nsf import or export only is given. 



Imports, 

Value lu U. Taels. 

Exports, 

• Volus in H. Tsels. 


Gold 

Rilvnr 

Gold 

Silver 


H. Tls. 

H. Tls. 

H. Tls. 

ELTU. 

1888 

• •• 


1,678.000 

1,911,000 

1889 


6,005,000 

1,625,000 


1890 



1,788,000 

8,557,000 

1891 



3,693,000 

8,113,000 

1892 


... 

7,832,000 

4,825,000 

1893 


9,873,000 

7,459,000 


1894 


26,889,000 

12,774,000 


1895 


36,685,000 

6,624,000 


1896 


1,720,000 

8,114,000 


1897 


1,641,000 

8,512,000 


1898 


4,722,000 

7,704,000 


Total \ 
11 years j 

1 ... 

87,035,000 

67,298,000 

13,406,000 


There has thus been over the whole period a net import of silver 
i t’ H. taels 73,629,000, equivalent to about 95,000,000 ounces. 
Nearly the whole of this, however, was imported during the years 
1894-95, and was the proceeds of loans raised by the Chinese 
Government in Europe to meet the costs of the Japanese war. 
Very little comes into China in discharge of the annual balance 
of trade, inasmuch as the exports, including gold, and imports 
nearly counterbalance each otner. There is a regular export of 
gold amounting on an average to about a million sterling pr 
annum. A part of it would seem to bo the hoardings of the nation 
brought out by the high price of gold in terms of silver, but a 
imrt IS virgin gold derivea from gold workings in Manchuria on 
the upper waters of the Amur river. 

Shipping and Navigation , — All the foreign trade of China and a 
groat part of the coasting trade is carried on by foroimi-owned 
vessels. The only Chinese-owned steamers are those of tno China 
Merchants* Steamship Company, which has its head<|uarters at 
Shanghai, and a few colliers belonging to the Kaijiing Mining Com- 
pany. The following table shows the nationality and tonnage of the 
vessels entering and clearing at the ports of China for 1898 :~> 


Flag. 

Tonnage entered 
and cleared. 

Percentage of 
total foreign. 

British . 

21,265,966 

81-7 

German 

1,685,098 

6*5 

Japanese 

1,569,134 

6 

French . 

420,078 

1*6 

American 

239,152 

0-9 

Russian 

178,768 

0-7 

Other Powers 

686,812 

2*6 

Total foreign \ 
tonnage J 

26,045,008 

100 


In addition to the foregoing, 8,187,572 tons of Chinese-owned 
shipping entered and cleared at the open ports during 1898. 
These were wholly small vessels engaged in the coasting trade. 

Treaty Ports , — In addition to the coast and river ports declared 
open to foreign trade under the treaty of Tientsin, the following 
places have since boon thrown open at various times ; — 

On the Canton or West Kiver, Samshui, W^chow, and Nanning. 

On the Yangtso, Wuhu, Shasi, Ichan^ Chungking, and Yochow 
— the last being at the entrance to the Tungting lake. 

On the Shanghai inland waters the cities of Sooohow and Hang- 
chr>w were opened by the Japanese treaty of 1895. They are 
connected with Shanghai by canal. 

On the Tongking and Burma frontiers, the cities of Lungchow, 
Mengtze, Szemao, and Momien. 

The German naval station in Kiaochow Bay (Tsingtao) is also 
open to trade, and it is understood that Talienwan, which was 
similarly acquired on lease by Russia, and which is to be the 
commercial terminus of the Kussian Manchurian Railway, wdll 
in due course also be thrown open. Amanchorago termed Ching- 
wan-tao, near Shanhai-kwan, in the Gulf of Pe Chili, was opened 
in 1900. It lies close to the Imperial Northern ^ilway, and 
being ice-clear during the winter affords access to Peking when 
the other northern ports are closed. 
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InUj^lConmunication----Railways,^^ ninth edition article 
on China closed with the notice of the opening of a short line of 
railway between Slianghai and Woosuug, and the writer hazards! 
the remark, that notwithstanding the? fact that the trains were 
daily crowded with rtassengers, the approbation was that of the 
people only, and that the Government were more determined 
than ever to withstand the adoption of the iron road (v. 672). 
The fate of this pioneer railway may be mentioned as an intro- 
duction to what follows. It must be admitted that the officials had 
some justification for their opposition. The railway was really 
built without any regular permission from the Chinese Govern- 
ment, but it was hoi)ed that once finished ami working, the 
irrejralarity would be overlooked in view of the manifest benefit 
to the people. This might have been accomplished but for an 
unfortunate accident which happened on the line a few mouths 
after it was opened. A Chinaman was run over and killed, and 
this event, of course, intensified the official opposition, and indeed 
threatened to bring about a riot. The working of the line was 
stopped by order of the British minister, and thereupon negotia- 
tions were entered into with a view to selling the line to tin; 
Chinese Government. A bargain was struck sufficiently favour- 
able to the foreign promoters of the line, and it was furthrr 
agreed that, pending payment of the instalments which were 
spread over a year, the line should continue to he worked by the 
company. The expectation was that when the officials once got 
the line into their own hands, and found it a paying concern, they 
would continue to run it in their own interest. Not so, however, 
did things fall out. The very day that the twelve months were 
up the line was closed ; the engines were dismantled, the rails 
and sleepers wore torn np, and the whole concern was shipped olf 
to the distant island of Formosa, w'here carriages, axles, and all 
the rest of the gear were dumped on tlie shore and left for the 
most part to disappear in the mud. The spacious area of tlie 
Shanghai station was cleared of its buildings, and thereon was 
erected a temple to the queen of Heaven by W'ay of purifying the 
sacred soil of China from such abomination. This effectually put 
a stop to all efforts on the part of foreigners to introduce railways 
into China, and more than twenty years elapsed before the subject 
w’as taken up again. It is only within quite recent years that the 
Chinese Government have been inducea to move in the matter. 
The first short lino built was a mineral line, to connect the coal 
mines of Kaiping in North Chihli with the mouth of the Peiho 
river at Taku. The Government next authorized the formation 
of a Native Merchants’ Company, under official control, to build u 
line from Taku to Tientsin, which was opened to traffic in 1888. 
It was not, however, till nine years later, viz., in 1897, that the 
line was completed as far as Peking. Meantime, however, tlie 
extension had been continued north-east along the coast as far us 
Shanhai-kwan, and a further extension will connect with the 
treaty port of Newcliwang. The money for these extensions 
was mostly found by the Government, and the whole line 
is now known a.s the Imperial Northern Railway. A loan ol‘ 
£2,300,000 for the Newcliwang extension was raised tlirough 
the Hongkong and Shanghai Bank in 1899, and secured by 
a mortgage on the completed section as far as Shanhai-kwan. 
The length of the line is 340 miles, and, including the Newcliwang 
extension, it will be when completed 600 miles in length. Mean- 
while the high officials of the empire had gradually been brought 
round to the idea that railway development was in itself a good 
thing. Chang Chih-tung, then viceroy of the Canton provinces, 
memorialized strongly in this sense, coupled, however, with tliu 
condition that the railways should be built with Chinese capital 
and of Chinese materials. In particular, ho urged the making of 
a line to connect Peking with Hankow for strategic purposo.s. 
The Government took him at his W'ord, and he was transferred 
from Canton to Hankow with authority to proceed forthwith with 
his railway. True to his purpose lie at once set to work to con- 
struct iron-works at Hankow. Smelting furnaces, rolling mills, 
and all the machinery necessary for turning out steel rails, 
locomotives, &c., were erected. Several years were w’asted over 
this preliminary work, and over £1,000,000 sterling was spent only 
to find that the works after all were a practical fsilurc. Steel 
rails could be made, but at a cost two or three times what they 
could be procured for in Europe. After the Jai)anese war tin* 
hope of building railways W’ith Chinese capital w’as abandoned. 
A prominent official named Sheng Hsuan-hwai was ai)j»oiiite(l 
director general of railw’ays, and empowered to enter into nego- 
tiations with foreign financiers for the purpose of raising loans. 
It w'as still hoped that at least the main control would remain in 
Chinese hands, but the diplomatic pressure of France and Russia 
caused even that to be given up, and Great Britain insisting on 
equal privilcge.s for her subjects, the future of railways in China 
will be in the hands of the various concessionaires, at least until 
their redemption by the Chinese Government. 

The following is a list of the several railway concessions which 
have been granted up to date : — 

(1) English,---!, {a) Shanghai to Nanking ; {h) Shanghai to 
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Hangchow and Ningi>o ; (e) Pukou (on the north bank of the 
Vangtee opposite Nanking) to Siuvang, a station on the Luhan line. 
Total length 650 miles. 2. Hongkong to Canton, 100 miles. 3. In 
the provinces of Shansi and Honan, the Peking Syndicate, besides 
mining rights, have the right to connect mines with navigable 
waters. Lines not yet determined, but will probably extend to 
300 or 400 miles. 

(2) Anglo-Qtrman,--‘k trunk line from Tientsin to Chinkiang, 
600 miles. Northern or Shantung half to be built and enuipped 
^ the German syndicate ; the southern or Yangtse half by 
English syndicate. Total length 600 miles. 

(3) Anglo-American , — A trunk line from Canton to Hankow, 
600 miles. 

(4) German. -—Lines in Shantung. Kiaochow to Tsinanfu, and 
Kiaochow to Yihsieu, 420 miles. 

(5) Runsian. — (a) Permission to carry the Siberian main line 
now in course of construction from Strotensk through Chinese 
territory vid Potune to Vladivostock, 1000 miles. (6) A line to 
connect Port Arthur and Talienwan with the above, 400 miles. 
(e) A line from Taiyuenfu, the capital of the province of Shansi, 
to connect with the Luhan line at Chengtiiig, 130 miles. 

(6) Belgian or Franco- Belgian,--- k trunk line from Hankow to 
Peking, generally termed the Lu-Hau line, length 700 miles. 

(7) French, — (a) From Tongking up the Red river to Yunuanfu, 
200 miles. (5) Langson to Lungchow and Nanning, 100 milo.H. 
(e) Pakhoi to Nanning, 120 miles. 

The British Government has also obtained the right to extend 
the Burma railway system through Yunnan and north to the 
Yangtse so soon as a company is prepared to take* it up. 

Many years will doubtless elapse before' those Hues are made, 
involving as they do an outlay of something like 60 or 80 millions 
of capital, and some of them will probably not bo made at all. 
The Russian lines are being pushed on with activit^r, and the 
Belgian, or more ])roperly Franco-Belgian syndicate, which has the 
Peking- Hankow, commonly called the Lu-Han lino in hand, has 
commenced work from the Hankow end. The section Peking to 
Paotingfu has been already built, and has been transferred for 
ojieration to the Belgian syndicate. The lower Yangtse lines as 
well as the Hongkoug-Canton line will no doubt be made, and 
passing as they do through the richest and mos.t populous districts 
of China, they ought to pay well. 

Moade and Canale . — In regard to these nothing new need ho 
said. The Chinese Government spends nothing on these objects. 
Occasionally the local authorities make an etlort by employing 
the Gorvdo system to dig out the bod of a canal, but as a rule 
roads are left to take care of themselves. Even the Grand Canal 
has been sutfered to silt up, so that for nearlv half its length it is 
quite useless for through trafilc. It is only employed by tho 
annual fleet of tribute rice boats, which are still required by 
unyielding regulations to carry their freight by this route. They 
choose the time of high water, when the country is more or less 
hooded, and even then it is only by dint of sheer hauling for 
miles along a muddy bottom that they are got through, rages 
are filled by the re|K)rta of the ofheor in charge, describing the 
superhuman exertions of himself and his men in getting the 
boats hauled through. It does not appear to occur to anyone 
that a moderate sum spent in dredging, with a few lucks here 
and there, would make tho passage cheap and easy. 

TeUgranhe , — Here tho case is different. Every important 
city in Cliina is now connected by wire with the capital, and 
the service is reasonably efficient. Connexion is also established 
with the English lines in Burma and the Russian linos iu Siberia. 
The Great Northern Telegraph Co. (Danish) and the Eastern 
Extension Telegraph Co. (English) connect Shanghai by cable 
with Hongkong, Japan, Singapore, and Europe. An imperial 
poetal eermce has also been recently established under the general 
control of the Maritime Customs. It serves all the ^n ports, 
and is gradually being extended to the interior, l^e treaty 
Powers, however, still maintain their separate post offices at 
Shanghai for the despatch and receipt of mails from £uro]K!. 

Mining Con(x$$io^\s , — The only mining concession of any value 
jmnted to a foreign company is that secured by the Peking 
Syndicate, which gives the right to work coal, iron, and ])etroleum 
in the province of Shansi, it is expected that this concession 
will lead to very important industrial developments. Several 
preliminary contracts have been entered into for mining oonces- 
sions in other provinces, but they are clojwcd with conditions 
imposed by recent regulations issued by the Chinese Government, 
ana for the present they seem of doubtful value. 

Bai^e aim Banking , — Native lianks for purposes of inland 
exchange are to be found in most large cities. They are private 
banks using their own capital, and seldom receiving deposits 
from the public. The best known are the Shansi banks, which 
have branches all over the empire. They work on a small 
capital, seldom over £50,000 each, and do a small but profitable 
business by selling their drafts on distant places. None of these 
issue notes, al^ough they are not debarred from doing so by 


law. They lend money on personal security, but do not advance 
against shipments of actode. In some places there are small local 
banks, usually callea cash shops, which issue paper notes for 
small sums and lend money out on personal security. The notes 
never reach more than a very limits local circulation, and pass 
current merely on the credit of the institution. There is no 
law regulating the formation of banks or the issue of notes. 
Pawnshops occupy a prominent position in the internal economy 
of China. They lend on deposit of personalty at very high 
rates, 18 and 24 per cent, and they receive dexiosits of .money 
from the public, usually allowing 6 to 10 }>er cent. They are tho 
real banks of deposit of the country, ana the better class enjoy 
good credit. 

Currency.— The currency of China consists of;— (1) Silver, 
which may be either uncoined ingots passing current by weight, 
or imported coins, Mexican dollars and British dollars ; and (2) 
Copj^r * * cash, " which has no fixed relation to silver. The standard 
is silver, tho unit being the Chinese ounce or tael, containing 
565 grains. The tael is not a coin, but a weight. Its value in 
sterling consemiently fluctuates with the value of silver ; in 1870 
it was worth i^out 6b. 8d., it is now worth rather less than 3s. 
Tho name given in China to uncoined silver in current use is 
“sycce." It is cast for convenience sake into ingots weighing 
about 50 taels each. Its average fineness is 916 '66 per 1000. 
When foreign silver is importea, say into Shanghai, it can be 
converted into currency by a very simple process. Tho bars of 
silver are sent to a quasi-public office termed the ** Kung Ku," or 
public valuers, and by them melted down and cast into ingots of 
the customary size. The fineness is estimated, and the premium 
or betterness, together with the exact weight, is marked in ink on 
each ingot. The whole process only occupies a few hours, and 
the silver is then ready to be xmt into use. Tho Rung Ku is 
simply a local office apx)oiiited by the bankers of tho place, and 
the weight and fineness are only good for that locality. Tho 
Government takes no responsibility in the matter, but leaves 
merchants and bankers to adjust the currency as they please. 
For purposes of taxation and payment of duties there is a standard 
or treasury tael, which is about 10 per cent, heavier than the tael 
of commerce in use at Shanghai. Every large commercial centre 
has its own customary tael, the weight and therefore tho value of 
which differ from that of every other. Silver dollars coined in 
Mexico, and British dollars coined in Bombay, also circulate 
freelj^ at the open ports of trade and for some distance inland, 
IHissmg at a little above their intrinsic value. Carolus dollars, 
introduced long ago and no longer coined, are retained in 
current use in several parts of tlie interior, chiefly the tea- 
growing districts. Being X)referrod by the people, and as the 
supply cannot be added to, they have reached a considerable 
premium above their intrinsic value. Provincial mints iu Canton, 
Wuchang, and other places, have recently been issuing silver 
coins of the same wei^nt and touch as the Mexican dollar, but 
very few have gone into use. As they x>osses8 no privilege in 
debt-paying power over imported Mexican dollars there is no 
inducement for the people to take them up unless they cUn bo 
had at a cheaper rate than tho latter, and these are laid down at 
so small a cost above the intrinsic value that no profit is left to 
tho mint. The coinage has in consequence been almost dis- 
continued. Subsidiary coins, however, are coming largely into 
use, issued by the local mints. The only coin officially issued by 
the Government is the so-callcd copper cash. It is a small coin 
w'hich by regulation should weigh -^th of a tael, and should 
contain 50 parts of copper, 40 of zinc, and 10 of lead or tin, 
and it should bear a fixed ratio to silver of 1000 cash to one 
tael of silver. In practice none of these conditions are observed. 
Beine issued from a number of mints, mostly provincial, the 
stanuard was never uniform, and in many cases debased. Ex- 
cessive issues lowered the value of the coins, and for manjr years 
the average exchange was 1600 or more per taeL Within the 
last few years the nse in copper has led to the melting down of 
all the older and superior coins, and as for the same reason 
coining was suspended, the result has been an appreciation of 
the **cash," so that a tael now exchanges for only 1180 or 1200. 
Inasmuch as the **cash’* bears no fixed relation to silver, and is 
moreover of no uniform composition, it forms a sort of mongrel 
standard of its own, varying with the volume in circulation at 
any particular time. It is, however, the universal medium of 
exchange for all retail transactions, and the quantities in circula- 
tion are enormous. The fluctuations in re^xd to silver give 
rise to great jeomplaints among the people. The introduction of 
a unifonn system of coinage is one of the most iiressing wants of 
China. 

II. Hecent History. 

In the article in the ninth edition of the Encyclopaedia Britannieat 
the histo^ of China was carried down to the accession of the 
Emperor Awang Su in January 1875. As an introduction to what 
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follows we shall first take a brief survey of the condition of the 
empire at that period* The decade 1854-64 had witnessed low- 
watw mark in the political fortunes of the Manchu dynasty The 
central provinces had been overrun and devastated by the Tainii^ 
rebels. Nanking, the ancient capital of the empire, was in tneir 
hands, and throughout the whole of the lower Yangtso valley, 
even down to Shanghai and Ningpo, bands of marauders burnt, 
pillaged, and muraered at their will. In the south-west the 
provmce of Yunnan was the scene of another rebellion. A 
Hahommedan tribe known as Panthays had risen in revolt, 
captured the city of Talifu, and proclaimed a chief Tu Win Siu as 
their sultan. In the north-west a sibilar Hahommedan rebellion 
broke out in the province of Kansuh. This was followed by a 
revolt of the whole of the central Asian tribes, which for 2000 
years had more or less acknowledged the imperial sway. In 
Aashgaria. a native chief termed Yakoob Beg, otherwise known 
as the Atiiik Ghazi, had made himself Ameer, and seemed likely 
to establish a strong rule. The fertile province of Kuldja or 111, 
lying to the north of the Tien shan range, was temporarily taken 
possession of by Russia in order to put a ston to the jirevailing 
anarchy, but with a promise that when China should have 
succeeded in re-establishing order in her central Asian dominions 
it should be given back. To add to all these misfortunes, and 
even when they were at their height, the Chinese Government 
embroiled itself in a foreign war. Redress being refused for long- 
standing grievances, a combined British and French expedition 
was sent to operate in the north. The emperor fled to Mongolia, 
Peking was surrendered, and terms of peace were dictated within 
the walls of the capital (24th October 1860). This last calamity, 
which might have seemed to some the worst of all, was in reality 
the salvation of the country. The foreign Powers had gone there 
for the sole purpose of establishing fair and equitable terms of 
trade — terms which would be just as advantageous to the people 
of China as to themselves. The treaty having once been made 
with the imperial Government, it was their interest to uphold its 
autiiority, and to see a speedy end to the forces of anarchy and 
disorder. No sooner, therefore, had the war with China been 
finished, tHan Great Britain and France proceeded to lend the 
Chinese active assistance. The services of General Gordon at this 
juncture are too well known to need further mention. With the 
first of his victories the tide began to turn, and from that time 
fortune smiled on the imperial arms. By degrees the Taiping 
rebellion was crushed ; indeed the movement had for some years 
been collapsing through internal decay : and, with the fall of 
Nanking in 1864, it finally disappeared. The next ten years 
(1864-74) witnessed a general revival of the strength of the empire. 
The Panthay rebellion in Yunnan was put down in 1873, and 
order had been re-established somewhat earlier in the north- 
western provinces of Shensi and Kansuh. The central Asian states 
still remained under the rule of the Ameer Yakoob Khan, and China 
was at this time strongly counselled by many to leave things 
alone in that region. Russia had in the course of the disorder 
pos^ssed herself of the khanate of Khokand, and it was pointed 
out that a strong state like that of Kashgaria under Yakoob Khan 
might be a convenient buffer against farther progress on that side 
from the great western Power. This counsel, however, as will 
be seen, did not jtrevail. 

Such, briefly, was the state of affairs at the accession of the 
reigning emperor, Kwang Su, in January 1875. He was not then 
four years old, and his accession attracted little notice outside oi 
China, as the supreme power continued to bo vested in the two 
dowager empresses whoso long regency had been only nominally 
determined in favour of the emperor Tung Chi when the latter 
attained his majority in 1873 — tho empress Tsu An, principal 
wife of the emperor Hsion Fung, ana the empress Tsu Tsi, 
Mcondary wife of the same emperor, and mother of the emperor 
Tiing Chi. Yet there were circumstances connected with the 
emperor Kwang Su’s accession which might well have arrested 
attention. The emperor Tung Chi, who had himself succumbed 
to an ominousW brief and mysterious illness, loft a young widow 
in an advanced state of pregnancy, and had she given birth to a 
male child her son would nave been the rightful heir to the throne. 
But even before she sickened and died — of grief, it was ofllcially 
st^ed, at the loss of her imperial spouse^the dowager empresses 
nod solved the question of the succession by placing Kwang Su 
on the throne, a measure which was not only in itself arbitrary, 
out also in direct conflict with one of the most sacred of Chinese 
traditions. The solemn rites of ancestor-worship, incumbent on 
every Chinaman, and, above all, ui>on the emperor, can only bo 
pvojierly performed by a member of a younger generation than 
wose whom it is his duty to honour. Tho emperor Kwa^ Su, 
Prince Chun, brother to the emperor Hsien Fung, 
cousin to the emperor Tung Chi, was not therefore 
qimufied to offer up the customary sacrifices before the ancestral 
laoiets of his predecessor. So profound was tho prejudice created 
<wnst the young emperor on this score, that fifteen years later, 
when, having reached the age of manhood, he proceeded for the 


first time to the Temple of Heaven to perform the ancestral riles, 
one of tho censors committed suicido in bis pres<mvo as a protest 
against so grave a breach of the dynastic tradition. The acces- 
sion of an infant in the place of Tung Chi achieved, Iiowever, for 
the time being what was doubtless tlie paramount object of the 
policy of the two empresses, namely, their undisturbed tenure of 
the regency, in which the junior empress Tsu Tsi, a woman of 
unquestionable ability and boundless ambition, had gradually 
become the predominant jiartner. 

Tho first question that occupied tho attention of the Govern- 
ment under the new reign was one of the gravest importance, 
and nearly led to a war with Great Britain. The Indian 
Government was desirous of seeing the old trade relations be- 
tween Burma and the south-west provinces, which had been 
interrupted by the Yunnan rebellion, re-established, and for that 
pur()OHe proposed to send a mission across the frontier into 
China. The Peking Government assented and issued ^ 
passports for the party. Mr A. R. Hargary, a young gif*' 
and promising member of tho China conaufar service, 
was told off to accompany the expedition as interpreter. 

All ivent wed until the mission, w'hich was under tlie command 
of Colonel Browne, was nearing tho Cbineso frontier, wlicu 
rumours of -trouble ahead began to reach them. Mr Margary, 
who had a month previously crossed overland from Shanghai with 
no difficulty, made light of tho reports, but offered tu ride on 
ahead and ascertain the state of affairs. He left, accompanied 
only by his Chinese servants, and never returned. Two days 
afterwards news reached Colonel Browne that he had been 
treacherously murdered by Chinese at the small town of Manwyne, 
and almost simultaneously an attack was made on the expedition 
by armed forces wearing Chinese uniform (January 1875). Colonel 
Browne with difficulty made his way back to Bhanio and the 
expedition was abandoned. Demands W'ere made on the Peking 
Government for a thorough inquiry on the spot in the presence of 
British officers. The Chinese reply w’as that the murder and the 
attack were alike the work of irresponsible savages and hillmen, 
animated with a desire for plunder. Enough nvidonec was col- 
lected on tho Burma side to show that this w'as not true, and it 
could not bo doubted that tho orders for the attack emanated 
from the provincial government of Yunnan, if not from higher 
quarters. After infinite shuffling and delay an imperial com- 
mission was despatched to hold an inquiry, three British officers 
being sent at the same time to w atch proceedings. Tlio trial 

S roved an absolute farce. Eleven half-ni^ed savages were po- 
uced as the culprits, and the only evidence tendered was such os 
had manifestly been manufactured for the imruose. The British 
officials protested and withdrew from the turlesque. The trial, 
however, proceeded, and tho eleven hillmen w'ere sentenced to 
death. A reiiort in that sense was addressed to the throne, and 
with this it was hoped the Britisli sense of justice would be 
satisfied. Sir Thomas Wade, then British minister at Peking, 
promjjtly declared that if this reiiort were published or acted on 
lie would at once haul down his flag, rightly deeming that sucli 
a re|)aration was a greater insult than the original offence. 
Tedious negotiations followed, which more than once threatened 
to end in a rupture, but finally, more than eighteen months after 
the outrage, an arrangement w as come to on the basis of guarantees 
for the future, rather than vengeance for the past. The arrange- 
ment was embodied in the Chefoo convention, dated 13th 
September 1876. The terms of the settlement comprised (1) a 
mission of apology from China to the British court ; (2) the 
promulgation throughout the length and breadth of the empire 
of an imperial proclamation, setting out tho right of foreigners to 
travel under passport, and tlio obligation of the authorities to 
jirotect them ; and (8) the payment of an indemnity. Tho con- 
vention comprised besides a number of clauses which, though 
meant to improve commercial relations, were severely criticized by 
the mercantile communities. The stipulation most objected to 
was one by which the Chinese Government were debarred from 
levying litin within the area of the foreign concessions, thereby 
implying, it was argued, the recognition of the right to levy it 
ad libitum elsew^here. Ratification of this article was refused by 
the British Government, and additional articles were subsequently 
signed in London relative to the collection of likiu on Indian 
opium and other matters. 

While these events were going on the imperial authority had 
been re-established in tlie north-western provinces of Shensi and 
Kansuh under Tso Tsung-tang as governor-general, and prepara- 
tions were made for tho reconquest of Kashgaria. Money was 
supplied by a foreign loan for £1,600,000, being tho first appear-, 
ance of China as a borrower. It was a fonnidahle expedition ; not 
so much from the warlike nature of the enemy, as from the im- 
mense distances to be traversed and the extreme difficulty of 
transport. Nevertheless after two years of dogged perseverance 
China succeeded. Manas, the last stronghold of the Jungaris, 
was captured (November 1876), and the death of the Aroccr 
Yakoob Khan in the following year greatly facilitated the com- 
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pletion of the task. clegreeB the emperor*! authority was perception are to be attributed all the vagaries of her diplomacy 
established from the oonfmes of Kansuh to Kashgar and Yarkand, and the complications in which she became involved* Korea was 
and Chinese garrisons were stationed in touch with the Eussian the first of the dependencies to come into notice. In 1866 some 
outposts in the region of the Pamirs (December 1877). There Boman Catholic missionaries were murdered, and about the same 
remained only the north-eastern province of Kulc^a, occupied time an American vessel was burnt in one of the rivers and her 
1^ Russia, but under a promise mMe in 1871 to restore it when crew murdered. China refused satisfaction, both to France and 
China was in a position to maintain order. This promise Russia America, |and suffered reprisals to be made on Korea without protest, 
was now called upon to redeem. It is probable that, in making America and Japan both desired to conclude commercial treaties 
this promise, Russia calculated that the day was far distant when for the opening up of Korea, and proposed to negotiate with China. 
China would be in a position to fulfil the condition ; at all events China refused ana referred them to the Korean Govern* 
she showed no desire to comply with the request. China de- ment direct, saying she was not wont to interfere in 
8|»atched Chung-how, a Manchu of the highest rank, who had the affairs of her vassal statel. As a result Japan con- 
been notoriously concerned in the Tientsin massacre of 1871, to eluded a treaty in 1876, in which the independence of Korea was 
8t Petersburg to negotiate a settlement. After some months of expressly recognized. This was allowed to |jass without protest, 
discussion a document was signod (S^tombor 1879), termed the but as other nations proceeded to conclude treaties on the same 
... treaty of livadia, vmereby C^ina recovered, not indeed terms China began to perceive her mistake, and endeavoured to 
mumSSm* ^hole, but a considerable portion of the disputed tack on to each a declaration by the king that he was in fact a 
esmoffw territory, on her paying to Russia five million roubles tributary — a declaration, however, which was quietly ignored. 

* as the cost of occupation. At first sight it was con- Japan, however, was the only Power with which controversy 
sidered by Western diplomatists that, having regard to the small immediately arose. In 1882 a faction fight, which had long been 
amount of ]ireHsure he could bring to bear, Chung -how hod smouldering, broke out, headed by the king’s father, the Tai 
acquitted himself^ of Jiis inissiou rather well. The treaty was, Won Kun, in the course of which the Japanese legation was 
liowever, received with a storm of indignation in China. Li Hung- attacked and the whole Japanese colony had to flee for their lives. 
Chang and Tso Tsiing-taiig took up the ary. Chung-how was China sent troops, and by adroitly kidnapping the Tai Won Kun, 
placed under arrest as soon as ho returned. Memorials poured in order was for a time restored. Tlie Japanese legation was 
from all sides denouncing the treaty and its author. Foremost replaced, but under the protection of a strong body of Japanese 
among these was one by Chang Chih-tung, then occupying a troops. Further revolutions and riots followed, in which the 
subordinate post in the Hanlin, who has since become tue most troops of the two countries took sides, and there was imminent ^ 
distinguishea of the viceroys, and is actually governor-general of danger of war. To obviate this risk, it was agreed in 1885 
Mufieh and Hunan. Its publioation raised liim at once into between Count Ito and Li Hung-Chang that both sides should 
eminence. He demonstrated 9eriaUtn the objections to the withdraw their troops, the king being advised to engage oifioers 
treaty, chief of which was that, under guise of trading facilities, of a third state to put his anuy on such a footing as would main- 
it 0 [}ened a way for the military aggression of Russia from the tain order, and each undertook to give the other notice, should it 
west, and he wound up with declaring, ** If wo do not alter this be found necessary to send troops again. In tliis way a modus 
treaty we are not worthy to be called a nation.” Prince Cimn, vivendi was established which lasted till the events which pre- 
the emperor’s father, came into prominence at this juncture as an ceded the outbreak of war in 1894. Chinese influence continued 
advocate for war, and under these combined influences the uu- predominant, but the unhappy kingdom was constantly disturbed 
fortunate Chung -bow was tried and condemned to death (3rd by faction. 

March 1880). For some months warlike }ire|)arations wont on. We can only glance brio^ at the domestic affairs of China 
and the outbreak of liostilitios was imminent. In the cud calmer during the period 1875-82. The years 1877-78 wore marked by a 
counsels prevailed ; the foreign ministers interceded for Chung- famine in Shansi and Shantung, which for duration and intensity 
how, and he was first riqirioved and finally released. Li Hung- has probably never been eijualled. For two Buccessivo seasons 
Chang, though be bad been one of the first to raise the storm, the crops failed. The population affected numbered 80 to 40 
became alurmed at the near prospect of war, for which he well millions, the districts lay far from the coast, there was no water 
knew China was unprepared, and throw in his voice with Prince communication, and the roads were unfit for wheeled vehicles. 
Kung on the side of pt^aee. A visit from General Gordon, and Trattsjiort broke down, pack animals were not to be had, and 
the sound, though probably unpalatable, advice which ho gave, sheer starvation stared the unfortunate people in the face. It 
weighed in the same direction. It was decided to send the was oomxmtod that 12 or 18 millions perished. It was hoped 
Marquis Tseng, w ho in the meantime had become minister in that this lamentable loss of life, duo mainly to defective com- 
Lonaon, to Russia to negotiate a now treaty. With more adroit- muuications, would induce the Chinese Oovernmont to listen to 
nuss he avoided his predecessor's mistakes, and xiroduced a treaty proposals for railway construction, but even this argument had 
wliich, though not very materially different from the old, inas- no effect. The fate of the experimental line at Shanghai has been 
much ns it still left Russia in possessiuii of ]tart of the Hi valley, already mentioned. The Russian scare had, however, taught 
pleased everybody, and was universally ocoepted. Tills was rati- the Cniiiese the value of telegraphs, and in 1881 the first ano 
lied 19th August 1881. The Chinese Govornmeiit could now con- was laid from Tientsin to Shangnai. Further construction was 
template with saiisfaciiou the cuiiqtlete recovery of the whole continued without intermission from this date. A beginning 
extensive dominions which had at any time owiuhI the imxierial also was made in naval affairs. The arsenal at Foochow was 
sway. The ntgiuns directly adiuiiiistcred by the oificers of the turning out small ooroxiosite gunboats, a training ship was 
emperor extended from the borders of Siberia on the north to bought and put under the command of a British officer. 

Annam and Burma on the south, and from the Pacific Ocean on Several armoured cruisers were oniered from Armstrong, and 

the east to Kashgar and Varkaiul on the west. But even that did some pro^ss was made with the fortifications of Port Arthur 

not complete the t^ile, for outside those boundaries there was a and Woi-hai-wei. Forts were also built and guns mounted at 

fringe of tributary nations which still kept u)i the ancient forms Foochow, Shanghai, Canton, and other vulnerable X)oints. Money 
of ullogiauce, and which mure or less aokuowlodgod the dominion for these iiurposes was abundantly sup^iliod by the customs duties 
of the central kiiij^dum. As must of China's subsequent mis- on foreign trade, and China had learnt that at need she could 
fortunes have been in uonnexion with one or other of these tribu- borrow from the foreign banks on tlie security of this revenue, 
tary states, a brief notice may here lie permitted of the actual In all the elements of material stren^h she ht^ grown enormously 
relationship subsisting at this date. The iiriucipal tributary within the previous ten years, and her prestige had grown even 
nations thou wujto Korea, Liuchiu, Annam, Burma, and Nopauf. more, for slie was believed to bo very much stronger than she 
The dynastic records eiimucrutu several others, including even really was. 

Knclaiid, Lord Macartney's mission of 1798 having been gravely de- In 1881 the senior^regent, the empress Tsu An, was carried off 

scribed os bringing tribute, hut those were more or less accidental, by a sudden attimk of lioart disease, and the cmiiress Tsu Tsi 

The tie which hound those states to their suzerain was of the remained in undivided possession of the supreme power during 
loosest dc8cri]»tiou. China aiicepted their homage with calm the remainder of the emperor Kwang Su’s minority. Li Hang- 
superiority, hut eoiicoived herself to he under no reciprocal ohligs- Chang, firmly established at Tientsin, within easy reach of the 
tion. It was usual lor the kings, on succession, to seek invosti- capital, as viceroy of the hoino province of Chihli and superin- 
ture, which consisted in the grant of a patent and a seal, but oven tendont of northern trade, epjoyed a larger share of his imperial 
that was not invariably insisted on. In any case, it was no x>art mistress’s favour than is often granted by the niling Manchus to 
of the duty of China to keep the king on his throne. If his sub- officials of Chinese \^irth, and in all the graver questions of foreign 
jocts chose to depose him and set up another, they might do so, advice was generally decisive. 

and slio received a successful usur|>er and bestowed a now [sitent While the disputes with Jax>an were still goinf; on regarding 
and a new seal with the same nonchalance as she had manifested Korea, China found herself involved in a more senous quarrel in 

to his predecessor. This happened more than once in Annam. resx>ect of ano^er tribuiaiy state which lay on the 

Such was the attitude wnioh China still maintained when southern frontier. By a treaty made between France ^ 

foreign nations first liegan to come into contact with these and Annam in 1874, the Bed river or Songkoi which, 
tributary states. She did not recognize that the x>ositiou of rising in south-western China, flows through the 
suzerain involved responsibilities as well as rights, and to this non- province of Tongking, was opened to trade together with the oities 
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of Hftiphoiig and Hanoi situated on the delta. The object of the 
iSrenoh was then, as it is now, to find a trade route to Yunnan 
a^ Sxechuen from a base of their own, and it was hoped the Bed 
river would furnish such a route. Tongking at the time, however, 
was infested with bands of pirates ana cut*throats, many of whom 
were Chinese rebels or ex^rebels who had been driven across the 
frontier by the suppression of the Yunnan and Taipinu rebellionH, 
conspicuous among them being an organization called the Black 
Flags. The Annamese Government undertook by the treaty to 
restore order, and France had promised help. Some years having 
passed without any improvement, France, which meanwhile had 
kept a small guard at Haiphong,, sent reinforcements (1882), 
nominally to assist the Annamese troops in nutting an end to 
disorder. The Annamese officials, however, declined to receive 
them as friends, opposed their progress, and the expedition took 
the form of a military occupation. China, meanwhile, began to 
take adarm at the near approach of a strong milita^ power to her 
southern frontier. When the treaty of 1874, which gave France 
tradinc privileges, was communicated to her, she seems to have 
treated it with indifference as she treated the Japanese treaty 
with Korea, and neither in the one case nor in the other took any 
steps to see that the provisions were carried out. Now, however, 
she began to protest, claiming that Annam was a vassal state and 
under her protection. France took no notice of the protest, 
declu'ing that the claim had merely an archnological interest, 
and that, in any case, China in military affairs was a quarUiU 
wSgligeaJbU, Franco found, however, that she had undertaken a 
very serious task in trying to put down the forces of disorder in 
Tongking. The Black Flags were, it was believed, being aided by 
money and arms from Cmna, and as time went on, nor troops 
were more and more being confronted with regular Chinese 
soldiers. Several forts, well within the Toxmking frontier, were 
known to be garrisoned bv Chinese troops. Operations continued 
with more or lesB success during the winter and spring of 1883-84. 
Both sides, however, were desirous of an arrangement, and in 
1884 a convention was signed between Li Hung-Chang and 
a Uaptaiii Fournier, who had been commissioned ad hoe^ whereby 
China agreed to withdraw her garrisons and to open her frontiers 
to trade, France agreeing, on her part, to respect the fiction of 
Chinese suzerainty, and guarantee the frontier from attack by 
brigands. The arrangement was satisfactory to both sides, but, 
strange to say, it was completely frustrated by a series of un* 
fortunate misunderstandings which led to a renewal of hostili- 
ties. No date had been fixed in the convention for the 
evacuation of the Chinese garrisons, and Fournier endeavoured 
to supplement this by a memorandum to Li Hung-Chang, at the 
same time announcing the fact to his Government. In pursuance 
of this arrangement the French troojjs proceeded to occupy 
Langson on the date fixed (2l8t June 1884). The Chinese 
commandant refused to evacuate, alleging, in a despatch which 
no one in the French camp was competent to translate, that he 
hod received no otders, and begged for a short delay to enable 
him to communicate with his superiors. The French com- 
luai^ant ordered an attack, which was repulsed with severe loss. 
Mutual recriminations ensued, the French declaring the resistance 
an act of treachery, and the Chinese declaring that the French 
had broken faith by advancing before the date fixed. The whole 
question turned on the unfortunate memorandum of Captain 
Fournier. The Chinese alleged that in deference to Li Hung- 
Chang’s representation, Captain Fournier had agreed to jiostpone 
the date of evacuation, and himself erased the original figures and 
inserted others, attesting the alteration by putting his initials in 
the margin ; and they produced the original document so altered. 
Captain Fournier affirmed, on his honour, that ho had made no 
alteration, and declared the whole thing an impudent forgery. 
On whichever side the truth lay, the result was greatly to 
embitter the feeling on both sides. From Paris there came a 
demand for a huge indemnity as reparation for the insult. The 
Peking Government offered to carry out the convention, and to 
pay a small indemnity for the lives lost through the misunder- 
standing. This was refused, and hostilities recommenced, or, as 
the French preferred to call them, reprisal!, for the fiction was 
still kept up that the two countries wore not at war. Under 
cover of this fiction the French fleet peaceably entered the 
harbour of Foochow, having passed the forts at tne entrance to 
the river without hindrance. Once inside, they attacked and 
destroyed the much inferior Chinese fleet which was then quietly 
at anchor, destroying at the same time a largo part of the 
arsenal which adjoins the anchorage (23rd Aug. 1884). Retracing 
its steps, the French fleet attacked and destroyed with impunity the 
forts which were built to guard the entrance to the Min river, and 
could offer no resistance to a force coming from the rear. After 
this exploit the French fleet left the mainland and continued its 
Kprisals on the coast of Formosa. Keelung, a treaty port, was 
bombaided and taken, Oct. 4th. A similar attempt, however, on 
the neighbouring port of Tamsuy was unsuccessful, the landing 
party having been driven back to their ships with severe loss. 
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I The attempt was not renewed, and the fleet thereafter confined 
itself to a semi-blockade of the island, which was prolonged into 
1885 but led to no practical results. Desultory operations were 
continued in the neighbourhood of Shanghai and Ningiio, two 
old vessels were taken and burnt, but the two or three really 
}K>werfril boats which the Chinese then possessed took refuge 
t>ehind the guns of Port Arthur, whither the French admiral did 
not care to follow them. By way of bringing pressure on the 
Chinese Government, the French at this time declared rice con- 
tral^d of war, in order to stop the supplies going forward to the 
capital by sea. Even this, though raising an interesting itoint in 
international law, had no practical effect. Meanwhile the Chinese 
had been ^atly emboldened by the successful defence of Tamsuy, 
and the failure of the French to push home such successes as they 
had gained. Preparations on a great scale were made to con- 
tinue the war, and a rising tone was noticed, not only in tliu 
acts of the Government, but throughout the country. The 
new-born native press assiduously encouraged this feeling, and 
from this time forward began to count as a factor in the situa- 
tion. Troo^w were massed on the frontier of Tongking, and the 
French forces which had pushed their way as far as the border 
were compelled by overwnelmiug masses of the enemy to fall 
back on tiieir base in the delta of the river. Negotiations for 
peace, however, which had been for some time in progress through 
the mediation of Sir Robert Hart, were at this juncture happuy 
concluded (April 1885), and the French cabinet was thereby re- 
lieved from a vei^ embarrassing situation. The terms were 
practically those of the Fournier convention of the year before, 
the demand for an indemnity having been quietly dropj^ed. 

China, on the whole, came out of the struggle with greatly in- 
creased prestige. She had tried conclusions with a first-class 
European Power and had held her own. In material resources 
she had not been weakened. The provincial fleet at Foochow had 
indeed been destroyed, but it was of no serious value as a fighting 
force. On the other hand she had saved her three armoured 
cruisers, the value of the now fortress of Port Arthur as a naval 
base had been proved, and, most satisfactory of all, she was not 
crippled by the exaction of an indemnity. Morally she might 
claim a victory. Reasonings such as these, however, omilted to 
take note of the fact that France was never more than half-hearted 
over the war. No effective support was given to the French ad- 
miral from home, the number of troops sent to Tongking was 
inadequate to the task they were called on to perform, and no 
opportunity was afforded to see how Chinese soldiers would stand 
up against regular European troops. Incorrect conclusions as 
to the military strength of China were consequently drawn, not 
merely by the Chinese themselves— which was excusable — but by 
European and even British authorities, who ought to have been 
better informed. China was lulled into a false security which 
proved disastrous when the day of trial came. For tlio time, 
however, the lessons of the war were so far learned that the 
necessity for a strong fleet became generally recognized, and 
means were at once adopted to that end. War vessels were 
ordered both from England and Germany, and Admiral Lang, 
>vho had withdrawn his services while the war was going on, was 
re-engaged together with a number of British officers and in- 
structors. The completion of the works at Port Arthur was 
taken in hand, and a beginning was made in the construction of 
ibrts at Wei-hai-wei as a second naval base. A new de{Hirtmeut 
was created for the control of naval affairs, at the head of which 
was placed Prince Chun, father of the Emi)cror, who since the 
downfall of IMnce Kung in 1884 had been taking a more and 
more prominent part in public affairs. A tour made by Prince 
Chun in the spring of 1886, in the course of which he visited 
Port Arthur and Chefoo escorted by the fleet, attracted much 
attention, as being the first time that a prince so near the throne 
had emerjged from palace seclusion and exchanged friendly visits 
with foreign admirals and other representatives. 

From 1885 to 1894 the political nistory of China docs not call 
for extended notice. Two incidents, however, must be recorded, 
the first being the conclusion of a convention between Great 
Britain and China, in which the latter undertook to recognize 
British sovereignty in Burma, to delimit the frontier, and to pro- 
mote overland trade intercourse between the two countries. 
Groat Britain, on the other hand, consented to the coii- taog. 

tinuanoe of tlie customary decennial tribute mission to 
be despatched by the ** highest authority iu Burma,” * 
the members, however, to be Burmese, and she also consented not 
to press a mission which the Indian Government were proposing 
to send to Tibet and to which China had agreed. The recog- 
nition of Chinese suzerainty implied in the sending a tribute 
mission was sharply criticized, but in point of fact it has never 
been acted on ana is now forgotten. The other incident was tho 
temporaiy occupation of Port Hamilton by the British fleet (May 
.1885). Rumours of Russian intrigues in Korea, coupled with 
recent proceedings in Afghanistan, mode it appear desirable that 
Great Britain should have a naval base farther north than Hougr 
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kong. For this purpose a small group of islands at the southcm 
point of the iieuiusula of Korea, forming the harbour known as 
rort Hamilton, were occupied. Objections, however, were raised 
by the Chinese Government to their continued occupation, and 
Great Britain expressed her willingness to withdraw on receiving 
sufficient guarantees against their cession to any other Power. A 
trilateral agreement was thereupon come to, by which Russia 
bound berself to China to respect the integrity of Korean territory, 
and Great Britain thereupon agreed to evacuate Port Hamilton, 
which was carried out in February 1887. In 1890 occurred an 
event which, though seemingly iusigniflcant in itself, marks a 
turning-|)oint in Cliinese history, viz., the resignation of Admiral 
Lang from the command of the Chinese fleet. One of the lessons 
which the Chinese Government seemed to have learned from 
the French war was the recognition of the value of a strong 
fleet. Money was not snared, and a really efficient squadron 
had been got together and put under the joint commana of Ad- 
miral Ting and his British colleague Admiral Lang. By tact and 
Judgment the latter had so far avoided directlj^ raising the ques- 
tion of who was really chief. Order and discipline were well 
maintained, and both men and officers were steadily improving 
in the knowledge of their profession. During a temiiorary 
absence of Admiral Ting, however, the Chinese second in command 
claimed the right to take charge, — a claim which Admiral Lang 
naturally resented. The question was referred to Li Hung-Chang, 
wlio decided against Admiral Lang, whereupon the latter, feeling 
that his authoritj^ to maintain discipline was gone, throw up liis 
oommission. His resignation was aocepted, and he left, never to 
return. From this ]ioint the fleet on which so much depended 
began to deteriorate. Superior officers again began to steal the 
men's pay, the ships were starved, shells tilleci with charcoal 
instead of powder were supplied, accounts wore cooked, and all the 
corruption and malfeasance that were rampant in the amw crept 
back into the navy. It is needless to point the moral. Chinese 
suiNsrciliousnoss, jealousy of foreigners, and contempt of foreign 
instruction, once more provid her ruin. What tlie dismissal 
of Admiral Lang cost ncr was soon to bo proved in the fatal 
battle of the Yaloo. Meanwhile things had not been going 
well in other respeots. Kxcessive taxation and misgovernment 
roduoed a general feeling of unrest which continued throughout 
889-90-01. Rumours of risings and rebellions, w^ere prevalent, 
promoted, it was said, by secret societies, chief of whicli was the 
^*Ko lao hwei," or Old Brotherhood Society. Numerous arrests 
and executions took place, especially in the Yangtse valley. In 
1891 there was a series of violent anti-foreign outbreaks m the 
aamo region. At Wusieh, two Kiiglishmen were murdered, and 
at Wuhu, lohaiig, and Kiukiang, attacks wore made on the foreign 
aettloineuts ana serious damage was done. Many missionary 
establishments in the interior were destroyed. 'The origin of 
these outbreaks was the same old story. Placards were circulated 
accusing foreigners of kidnapping children and of murdering them 
in order to bou down their eyes, brains, etc., for medicine. Mis- 
sionaries wore charged witli the grossest immorality, and with 
using religion as a oloak to the vilest olfeiioes. It was found that 
a society in Hiuian, at the head of ithiuli was a notorious cx- 
ofUoial named Chou Han, had been flooding the country witli 
inooudiary literature of tins class. Repeated oflbrts were made to 
secure the punishment of those instigators, but with indiflerent 
Hucoess : the Chinese Goverumont, though not exactly screening 
the offondorB. took no energetic measures to put a stop to the 
calumnies. Tlie anti-foreign agitation, however, gradually died 
out and things reverted to the nonnal condition. There ap])oared 
oven a prospect of considerable railway development — the leading 
officials having at last come round to the opinion that railways 
might bo beueiloial at least for strategic pur])u.so8. 

We pass on to 1894, a year which was frauglit with momentous 
consequences to China, inasmuch as it witnessed the outbreak 
WMPwlih Japanese war. It opened auspiciously, for in 

® November was to bo celebrated the 60th anniversary 
JMpM • Qf birth of the oinprcss-dowagor. It was r<‘8olvcd 
that it should bo marked with unusual magnifioence, and loyal 
contributions poured in from all parts. In tiie spring, however, 
the state of Korea began to attract attention. A series of chronic 
rebellions had baffled the authorities, and help from China was 
asked for. China responded and sent 2000 men under General 
Yeh, notifying Jai>an of the fact, as she was bound to do under 
the convention of 1885. Jajsin replied by sending troops also, 
nominally to guard her legation, which she had a right to do 
under the same convention. The rebellion was stamped out, 
and then China propose<l that both sides should withdraw. Japan 
made a counter proposal that both should join in imposing 
such reforms on Korea as would prevent a recurrence of these 
internal dissensions. This, in turni China refused, alleging once 
more that she was not wont to interfere with the domestic affairs 
of her vassals. Again Japan retorted, denying the alleged 
suzerainty, and intimating that whether China joined or not she 
proposed to prosecute her schemes of ntform, and would keep 
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her troops there until the necessary guarantees had been obtained 
for the security of her trade. At the same time categorical 
sohemes of civil and military reform were laid before the Korean 
Government, and the Japanese force in Seoul was largely in- 
creased. By the beginning of July she had over 10,000 men 
there. The Chinese Goverumont thereupon proceeded to send 
more troops to reinforce General Yeh, who was stationed at Asan, 
a short aistanoe south of Seoul. Among other transports a 
British steamer, the Kowshing^ was charteroa and despatched with 
some 1200 troops. On the way, and when nearing the^ coast of 
Korea, the Kowthing met a (jhineso man-of-war steaming back 
full SMed to China with evident signs of disorder. As subse- 
quently became known, this vessel, the Cki-ymn^ had exchanged 
hostile shots a few hours previously with a Japanese man-of-war 
and got the worst of it. The Kowahing was presently accosted 
by a Japanese war vessel, the Naniwa^ and was called upon to 
surrender. This the Cliinese soldiery refused to permit, and the 
British officer in charge then projiosed to take the troops back to 
China. This in turn the Japanese refused to allow, and after a 
warning the Naniwa opened tiro on the doomed vessel. A scene 
of indescribable confusion followed. The vessel sank with her 
living freight, a few esoaiied by swimming to a neighbouring 
island, three of the British officers wore picked up by Japanese 
boats, and all the rest iicrished. Formal declarations of war soon 
followed. The first battle was fought at Asan on the 27tli July. 
The Japanese attack was ropiilscu, but the Chinese evacuated 
their position during the night and retreated northwards. A 
series of desultory skirmishos followed, but the only real stand 
the Chinese made was at Pingyang. The division under General 
Tso — tlie only capable and honest general in the Chinese army — 
offered a stubborn resistance till their leader was killed, when 
they turned and iled. The defeat became a rout, and left 
the road to China open to the victorious Japanese. Two days 
afterwards, on the 17th September, the naval engagement of 
Yaloo was fouglit. The Chinese fleet possessed two ironclads 
heavier than anything in the Japanese navy, but it was hope- 
h'ssly oiii-mauceiivrod by the Japanese and lost heavily. Five 
vessels were sunk, burnt, or driven ashore. Night coming on, 
the Japanese drew off, and the remainder of the Chinese squimron 
was allowed to sock shelter in Port Arthur. They did not ven- 
ture to ])ut to Boa again, and in the end were captured or destroyed 
in the harbour of Wei -hai-wei in February of tiie following year. 
On laud the Japanese continued their progress, crossed the Yaloo 
river, and entered Chinese territory on 24th October. City 
after city foil into their hands, and Newohwaug, a treaty port, 
was occupied on the 4 th March. Meanwhile a second Japanese 
army haa landed on the Liaotung peninsula, and captured the 
naval stronghold of Port Arthur on 22ud November. A third 
expedition was launched against Wei-hai-wei, where the Chinese 
fleet had now sought refuge. In spite of the inclemency of the 
winter, ortcrations were vigorously pursued by land and sea, and 
on 12th February 3895 the fortress and fleet were surrendered. 
Admiral Ting and the general commanding committed suicide. 
Further resistance was hopeless, and negotiations were o{)ejied 
for peace. After two abortive missions, w'hich the Japanese re- 
fused as being unprovided with sufficient powers, Li Hung-Chang 
was sent as plenipotentiary, and on 17th April 1896 the treaty 
of Shimonosi'Ki was signed. The terms included the cession of 
Liaotung peninsula, then in actual occupation by the Japanese 
troops, the cession of the island of Formosa, an indemnity of 
n. taels 200,000,000 (about £30,000,000), and various commercial 
privileges. 

Tlie signature of this treaty brought the European Powers on 
the scene. It had been for some time the avowed ambition of 
Russia to obtain an ice- free ))ort as an outlet to her Siberian 
possessions — an ambition which was considered by British states- 
men os not unreasonable. It did not, therefore, at all suit her 
♦urposes to see the rising power of Japan seated along the Gulf of 
jiaotung, and by implication commanding the whole of the coast- 
line of Korea. Even before proceeding to Shimonoseki, Li Hung- 
Chang is believed to have received assurances from Russia that 
she would not allow* any cession of territory in that region to 
become operative. At any rate, in the interval between the 
signature and the ratification of the treaty, invitations were 
addressed by Russia to the Groat Powers to intervene with a 
view to its modification on the ground of the dis- „ 
turbance of the balance of power, and the menace to 
China wdiich the occupation of Port Arthur by the 
Japanese would involve. France and Germany ac- 
copted the invitation, Great Britain declined. In the end the 
three Powers bAiught such pressure to b^r on Japan that she 
gave up the whole of her continental acquisitions, retaining only 
the island of Formosa. The indemnity was on the other hand 
increased by H. taels 30,000,000. For the time the integrity of 
China seemed to be preserved, and Russia, FVance, and Germany 
could pose as her friends. Great Britain, who had taken no 
hand in the retrooession, was looked on with coldness, and China 
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•«Ten bore her a grudge beoauee ehe bad not at an early period 
atepped in and put a stop to the war. Li Hung-Chang, who 
had had hia honours restored, was personally grateful to Kussia 
for having extricated him from a very awkward position, and 
•cherished the general grudge against England in an unusual 
•degree, a state of mind of which Russia is believed to have taken 
IHiU advantage during that statesman’s sopourn at the Russian 
•court as special representative of the Chinese emperor at the 
Tsar’s coronation. Ample evidence was indeed soon forthcoming 
that Russia and France had not been quite disinterested in rescu- 
ing Chinese territory from the Japanese grasp, for each began to 
•claim a reward as evidence of the imperial gratitude. Russia 
•obtained the right to carry the Siberian railway, which, for the 
past four or five years, she had been pressing on with eagerness, 
4 icross Chinese territory from Stretensk to Vladivostock, thus 
avoiding a long detour, besides giving a grasp on northern Man- 
churia. France obtained, by a co ivcntioii dated 20th Juno 1895, 
a rectification of frontier in the Mekong valley and certain rail- 
way and mining rights in Kiangsi and Yunnan. Both Powers 
obtained concessions of land at llankow for the purposes of a 
settlement. Russia was also said to have negotiated a secret 
treaty, freqtiently described as the ** Cassini Convention,” but 
more probity signed by Li Hung-Chang at Moscow, giving her 
the right in certain contingencies to Port Arthur, which was to 
be refortified with Russian assistance. And by way of further 
securing her hold, Russia guaranteed a 4 per cent, loan of 
£15,000,000 issued in Paris to enable China to pay off the first 
instalment of the Japanese indemnity. 

The convention between France and China of 20th June 1895 
brought China into sharp conflict with Great Britain, and gave 
M knar ^ important negotiations which must be briefly 

aiSr* noticed. China, having by the Burma convention of 
agreed to recognize British soveroignty over 

^ * Burma, her quondam feudatory, also agreed to a 

delimitation of boundancs at the pro|)er time. Effect was 
given to this last stipulation by a subsequent convention con- 
cluded in London (1st March 1894), which traced tho boundary 
line from the Shan states on the west as far os tho Mekong river 
on the east. In the Mekong valley there were two semi-inde- 
pendent native territories over which suzerainty had been claimed 
in times gone by both by tho kings of Ava and by the Chinese 
emperors. These territories were named Meng Lun and Kiang 
Hung — tho latter lying partly on one side and partly on the 
other of the Mekong river, south of tho point where it issues from 
Chinese territory. The boundary lino was so drawn as to leave 
both these territories to China, but in consideration of the fact 
that Great Britain was surrendering to China territory over which 
she might claim sovereignty as successor to the kings of Ava, and 
in respect of which sovereign rights had in point of fact been 
Teoently exercised, it was stipulated that China should not alienate 
■any portion of those territories to any other Power without the pre- 
vious consent of Great Britain. Tho Power contemplated, though 
not named, was France, who by a treaty with Siam, concluded in 
1893, had pushed the boundary of her Annamese possessions up to 
the left bank of tho Mekong, and it was desired to interpose this 
particular territory as a sort of buffer, so as to avoid any conflict 
•of French and British interests in this remote and difficult region. 
This object was frustrated by the convention between Franco and 
China of 1895. Yielding to French pressure, and regardless of tho 
undertaking she had entered into with Groat Britain, China so 
drew the boundary line as to cede to Franco that portion of tho 
territory of Kiang Hung which lay on tho left bank of the Mekong. 
Compensation was demanded from China for this breach of faith, 
and at the same time negotiations were entered into with Franco 
for the hotter determining of the interests of tho two countries in 
•Siam and the territories lying between Siam and the Chinese 
frontier. These resulted in a joint declaration by the Govern- 
ments of France and Great Britain, dated 15th January 1896, by 
which it was agreed as regards boundary that the Mekong 
from the point of its confluence with tho Kam Huok north- 
wards as far as the Chineso frontier should be the dividing 
line between the possessions or spheres of^influence of the two 
Powers. It was also agreed that any commercial privileges 
obtained by either Power in Yunnan or Szeohuen should be open 
to the subjects of the other. Tho negotiations with China resulted 
in a further agreement, dated 4th February 1897, whereby con- 
siderable modifications in favour of Great Britain were made in 
tho Burma boundary drawn by the 1894 convention. The net 
result of these various conventions.is, that from the Gulf of Tong- 
king westwards, as far as the Mekong, the French Annamese 
{tossessions are coterminous with the southern frontier of China, 
•and from the Mekong as far as the confines of Assam the British 
Burmese Mssessions are coterminous with the south -w'estern 
frontier. In the middle where the possessions meet, the Mekong, 
from the frontier of China down to the northern boundary of Siam, 
is the dividing line. 

While Russia and France were profiting by what they were 
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pleased to call the generosity of China, Germany alone l»ail so 
far received no reward for her share in compcliing the roin*. 
cession of Liaotung ; but, in November 1897, she proeccdetl to 
htdp herself by seizing tho Bay of Kiaochow in the 
province of Shantung. The act was done ostensibly 
in order to compel satisfaction for the munit;r »f two 
German missionaries, which had been perj>etrated a 
few weeks before, but it soon was found that she was 
determined to hold the place in any event. A cession ' 
was ultimately made by way of a lease for u term of ninety-niiie years 
—Gonuaiiy to have full territorial juris<lictioM during the con- 
tinuance of the lease, with liberty to erect fortifications, build 
docks, and exercise all the rights of sovereignty. In December 
the Russian lleet was sent to winter in Port Arthur, and though 
this was at first described as a temj»orary measure, its objeet was 
speedily disclosed by a request made, in January 1898, by the 
Russian ambassador in London that two British cruisers, then 
also anchored at Port Arthur, slioiild be withdrawn “in order to 
avoid friction in the Kussiau sphere of inlluenee.” They left 
shortly afterwards, and their de}»aTture. in the circnmstnnees was 
regarcled as a blow to Gn'at Britain’s prestige in tho Far East. 
In Mamh the Russian Government jieremjdorily demainhd a 
lease of Port Arthur and tho adjoining anchorage of Talienwan - 
a demand which China could not resist without foreign supjtort. 
After an acrimonious correspondence with the Russniii Govern- 
ment Great Britain acquiesced in ihv/aU acco>npli. The Russian 
occupation of Port Arthur was immediately followed by a con- 
cession to build a line of railway from that point northwards to 
connect with the Siberian trunk line in nortn Manchuria. As a 
counterpoise to the grovrth of Russian infiueiiee in tlie north, 
Great Britain obtained a lease of Wei-hai-wei, and lormally took 
possession of it on its evacuation by the Japanese troops in May 
1898. 

After much hesitation the Chinese Government had at last 
resolved to permit the construction of railways with foreign 
capital. An influential official named Slieng Hsuan-hwai was 
ap{)ointe(l director-general of railw'ays, and em]>owcred to enter 
into negotiations with foreign capitalists for that pur]>ose. A 
keen competition thereupon eiisueu between syndicates of diflerent 
nationalities, and [their claims being espoused by their various 
Governments an equally keen international rivalry was set up. 
Germany had insisted U]>on obtaining as part of tho Kiaochow 
settlement certain preferential railway and mining riglds in the 
province of Shantung. France had previously obtained a similar 
recognition for the southern provinces of Kwaiigsi and Yunnan, 
and Russia indicated clearly that she considered Manchuria as 
her {Mirticuhir field of exploitation. Great Britain, though in- 
timating her preference lor the “open door/’ policy, 
meaning equal oj>portunity for all, yet found iierself 
coiu])elled to fall in with the general movement to- J®®'' 
wards what became known as the “spheres of in- 
fluence” policy, and claimed the Yangtse valley as * 

her particular sphere. This she did by the somewhat fi„ggce. ” 
negative method of obtaining from t)ie Chinese Govern- 
ment a declaration that no }>art of the Yangtse valley should be 
alienated to any foreign Pow’er. A more formal recognition of 
the claim, as far as railway eiiterpriso was concerned, was em- 
bodied in an agreement (28th April 1899) between Great Britain 
and Russia, and communicated to the Chinese Government, 
whereby the Russian Government agri^ed not to seek for any 
concessiuns witldu tho Yangtse valley, including all the pro- 
vinces bordering on tho great river, together witli Chekiang and 
Honan, the British Government entering into a similar under- 
taking in regard to the Chinese dominions north of the Great 
Wall. (A supplementary exchange of notes of the same date 
excepted from the scope of this agreement the Shan-lmi-kwaii- 
Newehwang extension which had already been coneeded to the 
Hongkong and Shanghai Bank.) A similar promise of iion- 
alicnation in respect of tho province of Fiihkieu was made to 
tho Japaneso Government (April 1898), which thus earmarked 
that province as the Japanese sphere. As a general partition 
seemed thus to be in progress the Italian Government btcp}Mid in 
and ap})lic(l for a lease of a coaling station at Saumiiu, on the 
coast of Chekiang, together with a grant of railway and mining 
rights in that province. The manner in whicli the re(jue.st was 
put forward gave offence to tho Yanien, and a blunt refusal was 
returned The incident gave rise to much feeling both in Teking 
and Rome. Tho Italian minister was recalled, but his siiccessor 
fared no better. China, apprehending a repetition of the Kiaochow 
incident, sent orders to the local troops to resist a lauding if such 
should be attempted on the jiart of tlie Italian meii-of-war. No 
landing, however, was attempted, and though nei'otiations were 
continued the demand has not been further pressed. 

In 1899 Talienwan and Kiaochow were respectively thrown 
open by Russia and Germany to foreign trade, and, encouraged 
by these measures, tho United States Government initiated in 
September of the same year a corresjioudenco with the great 
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European Powers and Japan, with a view to securing thoir definite 
adhesion to the “open-door" policy. The British Government 
gave an unqualified approval to the American proposal, and the 
replies of the other Powers, though more guarded, were aooepte<l 
at Washington as satisfactoiy. A further and more definite step 
towards securing the maintenance of the “open door" in China 
was the agreement concluded in October 1900 Wween the British 
and German Go vernments. The signatories, by the first twoarticles, 
agreed to endeavour to keep the ports on the rivers and littoral 
free and open to international trade and economic activity, and 
to uphold this rule for all Chinese territory as far as (wo in the 
German counterpart) they could exorcise influence ; not to use the 
existing complications to obtain territorial advantages in Chinese 
dominions, and to seek to maintain undiminished the territorial 
condition of tiie Chinese empire. By a third article they reserved 
tlioir right to come to a preliminary understanding for the pro- 
tection of their interests in China, should any other Power usj 
those complications to obtain such territorial advantages under 
any form whatever. On the submission of the agreement under 
the fourth and last article to the Powers interested, Austria, 
Franco, Italy, and Japan accepted its principles without express 
reservation — Japan first requesting and obtaining assurances that 
she signed on the same footing as an original signatory. Tl)o 
UnitedT States accepted the first two articles, but expressed no 
opinion on the third. Russia ooustrued the first as limited to 
ports actually open in regions where the two signatories exercise 
“their" influence, and favourably entertained it in that sense, 
ignoring the reference to other forms of economic activity. She 
fully accepted the second, an<l observed that in the contingency 
contemplated by the third, she would m^idify her attitude accord.- 
ing to ciroumstauoes. 

Meanwhile, negotiations carried on by the British minister at 
Peking during 1898 resulted in the grant of very important privi- 
leges to foreign commerce. The |Kiyment of the second instalment 
of the Japanese indemnity was becoming duo, and it was much 
discussed now and on what terms China would be able to raise 
the amount. The Russian Government, as has been stated, had 
made Cliitia a loan of the sum required for the first portion of the 
indemnity, vis., £15,000,000, taking a charge on the customs 
revenue as seourity. The British Government was nrged to make 
a like loan of £16,000,000 both as a matter of friendship to China 
and as a counterpoise to the Russian influence. An arrangement 
was oome to aocoidingly, on very favourable terms financially to 
the Chinese, but at tlio last moment they drew back, being 
overawed, as they said, by the threatening attitude of Russia. 
Taking advantage of the position which this refusal gave him, the 
British minister obtained from the Tsung-Li-Vamon, besides the 
declaration as to the iioii-alionatiou of tlie Vangtse valley above 
mentioned, an undertaking to throw the wlude of the inland 
waterways open to steam traffic. The Chinese Government nt 
the same time undertook that the post of inspector-general of 
customs should always bo held by an Englishman so long as the 
trade of Great Britain was greater than that of any other nation. 
Minor ooneessions were also made, such as the opening of new 
ports, but tlie opening of the waterways is by far the greatest 
advance that has been made since 1800. The privilege is 
hampered as yet by the obstruction of the likin service, but as 
the Chinese have applied for a general revision of the treaty 
tariffs it may be presumed that the occasion will be used to put 
the inland revenue tariff on a more satisfactory footing. 

Of still greater importance are the railway and mining con- 
cessions granted during the same year (1898), a list of whicli 
has already been given above. The Chinese Government hod 
been generally disposed to railway construction since the con- 
clusion of the Japanese war, but hoped to be ablo to retain 
the control in their own liauds. The masterful methods of 
Russia and Germany had obliged thorn to surrender this control 
so far as concerned Manchuria and Shantung, the b'ncs in which 
were left to be financed and worked by the Powers interested. In 
the Yangtso valley, Sheng, the director-general of railways, 
had been negotiating with several competing syndicates, playing 
one off against the other to force better terms. One of these was 
a Franco- Belgian syndicate, which was endeavouring to obtain 
the trunk line from Hankow to Peking. A British company was 
tendering for the same work, and as the line lay mainly within 
the British sphere it was considered not unreasonable to expect it 
should be given to the latter. At a critical moment, however, 
the l^nch and Russian ministers intervened, and practically 
forced the Yamen to grant a contract in favour of the Franco- 
Belgian company. The Yamen had only a few days before 
explicitly promised the British minister that the contract should 
not be raufied without his having an opportunity of seeing it. 
As a penalty for this breach of faith, and as a set-off to the 
Franoo-Belgikn line, the British minister required the immediate 
grant of aU the railway concessions for which British syndicates 
were then negotiatiiig, and on tonus not inferior to those granted 
to the Belg^n line. In this way all the lines in the lower 


Yangtse, as also the Slums! Mining Companies* lines, were 
secured. A contract for a trunk line from Canton to Hankow 
was negotiated in the latter part of the same year (1898) by am 
American company, which completed the list for the time being. 
It would have oeen more satisfactory if these various concessions, 
instead of being wrung out of the weakness of China by the 
rivalry of foreign Powers, had been freely granted in the confidence 
of strength. 

There oan indeed be little doubt that the Powers, engrossed 
in the diplomatic conflicts of which Peking was the centre, had 
entirely underrated the reactionary forces S^^dually 
mustering for a final struggle •against the aggressive 
spirit of Western civilization. The lamentable con* * 

sequences of administrative corruption and incompetence, and 
the superiority of foreign methods which had been amply illos* 
trated by the Japanese war, had at first produced a oonsid^- 
ablo impression, not only upon the more enlightened commercial 
classes, but even upon many of the younger members of the 
oificial classes in China. The dowager-empress, who, in spite 
of the emperor Kwang Su having nominally attained his 
majority, had retained practical control of the supreme power 
until the conflict with Japian, had been held, not unjustly, 
to blame for the disasters of the war, and even before its conclu- 
sion the young emperor was adjured by some of the most 
responsible among Ills own subjects to shake himself free from 
the baneful restraint of “petticoat government,** and himself 
take the helm. In the following years a Reform Movement, un- 
doubtedly genuine, thougii opinions differ as to the value of the 
popular support whicli it claimed, spread throughout the central 
and southern provinces of the empire. One of the most signi- 
ficant symptoms was the relatively large demand which suddenly 
arose for the translations of foreign works and similar publica- 
tions in the Chinese language which philanthropic societies, such 
as that “for the Diffusion of Christian and General Knowledge 
amongst the Chinese," had been trying for some time past to 
popularize, though hitherto with scant success. Chinese news- 
iiapers publishca in the treaty ports spread the ferment of new 
ideas far into the interior. Fifteen hundred young men of go^ 
family applied to enter the foreign uuivorsity at Peking, and in 
Boiiio of the provincial towns the Chinese themselves subscribed 
towards the opening of foreign schools. Reform societies, which 
not infrequently enjoyed ofiicial countenance, sprang up in many 
of the large towns, and found numerous adherents amongst the 
younger literati. Early in 1898 the emperor, who hod gradually 
emancipated himself from the dowager- empress's control, sum- 
moiiod several of the reform leaders to Peking, and requested 
their advice with regard to the progressive measures which 
should bo introduced into the government of the empire. Chief 
amongst these reformers was l^ng Yu-woi, a Cantonese, whose 
scholarly attainments, combined with novel teachings, earned for 
him from his followers the title of the “Modern Sage." Of his 
more or less active sympathizers who had subsequently to suffer 
with him in the cause of reform, the most prominent were Chang 
Yin-huau, a member of the Grand Council and of the Tsung-Li- 
Yamen, who had represented his sovereign at Queen Victoria’s 
jubilee in 1897 ; Chiu Pao-chen, governor of Hu-nau ; Liang Chi- 
ohao, the editor of the reformers' organ, Chinese Progress ; Su Chi- 
ching, a reader of the Han 1 in College, the educational stro^hold 
of Chinese conservatism ; and his son Su lu-chi, also a Hanlia 
man and provincial chancellor of public instruction in Hu-nan. 

It soon became evident that there was no more enthusiastic 
advocate of the new ideas than the emperor himself. Within a. 
few months the vermilion pencil gave the imperial . 

sanction to a succession of edicts which, had they been 
carried into effect, would have amounted to a revolu- ^ * 

tion as far-reaching as that which had transformed Japan thirty 
years previously. The fossilized system of examinations for the 
public service was to be altogether superseded by a new schedule 
based on foreign learning, for the better promotion of whioh a 
number of temples wore to bo converted into schools for Western 
education ; a state department was to be created for the transla- 
tion and disseminatiofl of the standard works of Western literature 
and science ; even the scions of the ruling Manchu race were to 
)>e compelled to study foreign languages and travel abroad ; and 
last, but not least, all useless offices both in Peking and in the 
provinces were to be abolished. A further edict was even reported 
to be in contemplation, doing away with the quewe or pigtail, wUoh, 
originally imposed upon the Chinese by their Manebu oonqueroia 
as a badge of subjection, had gradually become the most character- 
istic ana most oherished feature of the national dress. Had China 
possessed a governing class imbued with similar enlightened 
patriotism to that which induced the Japanese daimios in 
1869 to sacrifice their feudal rights in the interests of national 
regeneration, even the crude series of imperial edicts drawn up 
by Kang Yu-wei might have proved the starting-point of a new 
era. But the bureaucracy of China, which had battened for oen- 
turios on corruption and ignorance, had no taste for self-saorifice. 



bistort] 


CHINA 


37 


Other Tested interests felt themselves equally threatened. The 
priests* whose temples were to be alienated ; the military man- 
■oarins, who were led to believe that the army was going to be 
handed over to foreign instructors ; and* above all. tlie imperial 
•cUmsmen and bannermen* the eunuchs* and other hangers>on of 
the palace* whose existence was bound up with all the worst 
traditions of Oriental misgovomment* were all equally alarmed* 
And behind them stood the whole latent force of popular supersti- 
tion and unreasoning conservatism. 

llio dowager -empress saw her opportunity. The Summer 
Palace* to which she had rotired| haa been for some time the 
Thm resistance to the new movement* and in the 

rmeofv middle of September 1898 a report became current 
•m’mtMU 4.^ obstruction which 


that* in order to put an end 


hampered his reform policy, the emperor intended to seize the 
person of the dowager-empress and have her deported into the 
interior. Some colour was given to this report by an official 
Announcement that the emperor would hola a review of the 
foreign-drilled troops at Tientsin* and had summoned Yuan Shih- 
kai* their general* to Peking in order to confer with him on the 
necessarv arrangements. But the reformers had neglected to 
secure the gooawill of the army* which was still entirely in the 
liands of the reactionaries. During the night of the 20th of 
■September the palace of the emperor was occupied by the soldiers, 
and on the following day Kwang Su* who was henceforth virtually 
a prisoner in the hands of the empress* was made to issue an 
edict restoring her regency. Kang Yu-wei* warned at the last 
moment by an urgent message from the emperor, succeeded in 
escaping* but many of the most prominent reformers were arrested* 
and six of them were promptly executed. The Peking Gazette 
Announced a few days later that the emperor himself was danger- 
ously ill* and his life might well have been despaired of had not 
the British minister represented in veiy emphatic terms the 
serious consequences which might ensue if anytniiig happened to 
him. Drastic measures were* however* adopted to stamp out the 
reform movement in the provinces as well as in the capital. The 
reform edicts were cancelled* the reformers* associations were dis- 
solved, their newspa^rs suppressed, and those who did not care 
to save themselves by a hasty recantation of their errors were 
imprisoned, proscribed* or exiled. In October the reaction had 
already been accompanied by such a recnidescence of anti-foreign 
feeling that the foreign ministers at Peking had to bring up 
guards from the fleet for the protection of the legations, and to 
demand the removal from the capital of the disorderly Kansu 
soldiery which subsequently played so sinister a part in the troubles 
of June 1900. But the uu^easant impression produced by these 
incidents was in a groat measure removed by the demonstrative 
reception which the empress Tsu Tsi gave on 15th October to 
the wives of the foreign representatives — an international act of 
•courtesy unprecedented in the annals of the Chinese court. 

One of the most significant features of the coup d'UtU of 1898 
was the decisive part played in it by the Manchus, whose ascend- 
Mmachu councils of the dowager-empress became 

marked. Manchus were substituted 
* Chinamen in many of the higher offices of the 

state* and even Li Hung-Chang’s position was shaken. 
Though he was the only prominent Chinese statesman who had 
actively supported the empress* he was temporarily removed from 
the capital* under pretext *of a special mission to inspect the 
course of the Yellow river in Shantung. The reactionary tide 
•continued to rise throughout the year 1899* but it did not appear 
materially to affect the foreign relations of China, the dilatoriness 
And ill-will exhibited by the Tsung-Li-Yamen with respect to the 
punishment of the murderers of Mr Fleming and to other anti- 
foreign outrages amounting to little more than the usual practice 
•of the Chinese Government in such matters. On 24th January 
1900 the Peking Gazette published an imperial edict appointing 
AS heir -presumptive to tne throne Pu CnUn, a son oi Prince 
Tuan (himself son to Prince Tun and grandson to the emperor 
Tao-kwang), which was Mnerally regaraed in China as a pre- 
liminary step to the formu deposition of the emperor Kwang Su. 
Influential memorials from Chinese officials deprecating any such 
measure would seem to have deterred the empress from following 
up her original intention, but the choice of two rabid anti-foreign 
•officials as tutors to Pu Ohiin, together with the prestige confen^ 
upon Prince Tuan* one of the most reactionary of the Manchu 
princes* afforded a startling indication of the spirit which already 
prevailed in court circles. 

A few weeks earlier the brutal murder of Mr Brooks* an English 
missionaiy* in Shantung, had compelled attention to a popular 
movement which had been spreading rapidly through- 


Tte Boxer which had been spreading rapidly through- 

out that province and the adjoining one of Chifi-li 
meat* connivance of certain high officials* if not 

under their direct patronage. The origin of the 
** Boxer'* movement is obscure. Its name is derived from a 
literal translation of the Chinese designation* '*The fist of 
xighteous harmony.** like the kindred “Big Sword” Society, 


it appears to have been in the first instance a secret association 
of malcontents chiefly drawn from the lower classes. Popular 
disaffection in China generally assumes some such shape, and 
there can be little doubt that with the waning prestige of the 
dynasty* undermined by the Japanese war and foreign encroach- 
ments* not less than by the family feud between the emperor 
and the dowager-empress, a dangesrouR R{>irit of unrest was abroad 
amongst all classes. The Tsing dynasty w'as reaching what 
would seem to be the allotted span of Chinese dynasties, its 
tenure of power having already lasted longer than that of any of 
the last twenty dynasties* excepting its immediate ]>redeccsHors, 
the Mings* and neither omens nor predictions were wanting to 
foreshadow its downfall. Whether the empress Tsu Tsi and her 
Manchu advisers had deliberately set themselves from the begin- 
ning to avert the danger by deflecting what might have been a re- 
volutionary movement into anti-foreign channels* or whether with 
Oriental heedlessness they had allow^ it to grow until they were 
powerless to control it* they had unquestionably resolved to take 
it under their protection before the foreign representatives at 
Peking had realised its gravity. Yii Hsien* one of its earliest 
patrons* had indeed been recalled on their reTn*e8entation8 from 
Shantung* where he had giveu open Rup}K>rt to the Boxer organiza- 
tion* but only to be loaded with honours by the empress and 
transferred to the province of Shansi. The outrages n]K)n native 
Christians and the threats against foreigners generally wxmt on 
increasing. The Boxers openly disxdayod on their lianncrs the 
device : “ Exterminate the foreigners and save the dynasty,*’ yet 
the representatives of the Powers were unable to obtain any 
effective measures against the so-called “ rebels,” or even a definite 
condemnation of their methods. 

Four months (January-April 1900) were spent in futile inter- 
views with the Tsung-Li-Yamen* who* encouraged, no doubt, by 
the fact that the Russian minister for a long time ... 
held conspicuously aloof from the protests of his 
colleagues, troatea the remonstrances of the Powers * 
with growing contempt. In May a number of Christian 
villages were destroyed and native converts massacred in the 
neighbourhood of the capital, and Mgr. Favier, the venerable 
heiM of the Roman Catholic missions in China, described the 
situation as the geavest within his long memory. On the 2nd 
June two English missionaries* Mr Robinson and Mr Norman* 
were murdered at Yuu|^ Ching* 40 miles from Peking. The whole 
country was overrun with bands of Boxers* who tore up the rail- 
way and set fire to the stations at different points on the Poking- 
Tientsin line. Fortunately a mixed bc^y of marines and 
bluejackets of various nationalities* numbering 18 oflieers and 
889 men* had reached Peking on Ist Juno for the proteotion of the 
legations. The whole city was in a state of turmoil. Murder 
and pillage were of daily occurrence. Prince Tuan and the 
Manciius generally* together with the Kansu soldiery under the 
notorious ^ng-fu-hsiang* openly sided with the Boxers. The 
European resioents and a large number of native converts took 
refuge in the British legation* the largest and most central 
compound in the foreign quarter* where preparations were hastily 
made on all sides in view of a threatened attack. On the 11 th 
the chancellor of the JaiAiiese legation was murdered by Chinese 
soldiers. On the night of the 18th most of the foreign buildings* 
churches* and mission houses in the eastern juirt of the Tartar city 
were pillaged and burnt, and hundreds of native Christians 
massacred. The work of destruction continued for days unchecked 
by any Chinese authority, and on 20th June the German minister* 
Baron von Kettolcr, was murdered whilst on his way to the 
Tsung-Li-Yamen* and tliere is little doubt that the same fate had 
been prepared for all the other foreign representatives* who w'ere 
expected to visit the Yamen* as negotiations were proceeding 
with reganl to a summons sent to them on the previous day to 
leave Peking within twenty-four hours. At 4 r.M. on the after- 
noon of the 20th the Chinese troops opened fire upon the legations* 
and tho eight weeks* siege began which will remain memorable in 
history as one of tlio most splendid instances of what the heroism 
and intelligence of a handful of Eurojieans can achieve against 
Asiatic hoides. 

Meanwhile Peking had been completely cut off since the 14th 
from all communication with tho outside world, and in view of 
the gravity of the situation, naval and military forces j^ciioa 
were being hurried up by all the Powers to the gulf 
of Pe Chili. On 10th June Admiral Seymour bad powere 
already left Tientsin with a mixed force of 2000 
British, Russian, French, Germans, Austrians, Italians, Americans, 
and Japanese, to repair the railway and restore communication 
with Peking. But ni.s expedition met with iincxjHJCtedW »wre 
resistance, the line was torn up in its rear, and, unprovided mth 
transport or supplies, it had groat difficulty in making good its 
retreat after suffering heavy losses. Groat anxiety prevailed for 
some days as to its fate, and no definite tidings of its whereabouts 
were received until it had fought its way ba^ to within a day’s 
march of Tientsin. When it reached Tientsin again on 26th 
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June, the British contingent of 915 men had alone lost 124 
killed and wounded out of a total casualty list of 62 killed 
and 218 wounded. The Chinese had in the meantime made a 
determined attack upon the foreign settlements at Tientsin, and 
communication between the city and the sea being also threatened, 
the allied admirals had demanded on the 16th the surrender of the 
Taku forts at the mouth of the Pei-ho. The Chinese replied to 
the ultimatum by opening fire with great vigour during the 
following night, whereupon a flotilla of British, French, German, 
JafMinose, and Hussian giiuboats bombarded the forts, which were 
captured by landing parties early on the 17th. The situation at 
Tientsin, uovertholess, continued precarious, and it was not till 
the arrival of oonsiderable reinforcements that the troops of the 
allied Powers were able to assume the offensive, taking tne native 
city by storm on 14th July, at a cost, however, of over 700 killed 
ana wounded. Even in this emergency international jealousy had 
srievously delayed the necessary concentration of forces. Three 
British brigades were ordered up from India, a few French colonial 
regiments were sent on from Saigon, the Americans detached a bo<iy 
of troc^s from the Philit>pineB, the Russians desjiatchcd a brigade 
from Port Arthur, though their military resources were severely 
taxed by the simultaneous outbreak of hostilities in Manchuiia, 
and i^rcparations were made in Germany, France, and Italy, to 
iiend out fresh contingents, the (icrman force alone numbering 
over 20,000 men. But tbe situation required immediate action. 
Ko power was so favourably situated to take such action as Ja|)aii, 
and the British Government, who had strongly urged her to act 
speedily and energetically, undertook at her rc(iue8i to sound the 
other Powers with regard to her intorventiou. No definite 
objection was raised, but the nqdics of Germany and Russia barely 
disguised their ill-humour. Groat Britain herself went so far us 
to offer Japan the assistance (»f the British treasury, in case finan- 
cial difficulties stood in the way, but on the same day on which 
this pro]K>Bal was telegraphed to Tokio (6th July), the Japanese 
Government had decided to embark forthwith the two divisions 
which it had already mobilised. By the beginning of August 
one of the Indian brigades had also reached Tientsin, together 
with smaller reinforcements scut by the other Powers, and thanks 
chiefly to the energetic counsels of the British cominandcr, General 
Bir Alfred Gaselee, a relief column, nuinhcriugrf20,000 men, at last 
set out for Poking on 4th August, a British naval brigade having 
started up river the previous afl;ernoon. It met with only half- 
hearted resistance, and after a scries of small engagements and 
very trying marches it arrived within striking distance of Peking 
on the evening of the 18th. The Russians tried to steal a march 
upon the allies during the night, but were checked at the walls 
and suffered heavy losses. The Japanese attacked another point 
of the walls the next morning, but mot with fierce op}K>sition, 
whilst the Americans were delayed by getting entangled in the 
Russian line of advance. The British contingent was more for- 
tunate, and skilfully guided to an unguarded water-gate, General 
Gaselee and a party of Sikhs were the first to force their way 
with trifling loss through to the British legation. About 2 r,.M. 
on the afternoon of 14th August, the long siege was raised. 

For nearly six weeks after the first intorruptiou of commuiii- 
oatious, no news readied the outside world from 1 'eking except a 
Th / belated messages, smuggled through the Chinese 

linos by native riumors, urging the imperative necessity 
HwmtiiMa prompt relief. During the greater part of that 
s. pgj.{Q,.j foreign quarter was subjocted to heavy rifle 
and artillery Are, and the continuous lighting at close quarters 
with the hordes of Chinese regulars, as well as Boxers, decimated 
the scanty ranks of the dofenaers. The supply of both ammuni- 
tion and food was slender. But the heroism displayed by civilians 
and professional combatants alike was inexhaustible. Some of 
the legations were totally or partially destroyed. In their 
anxiety to burn out the British legation, the Chinese did not 
hesitate to set fire to the adjoining buildings of the Haiilin, 
the ancient seat of Chinese classical learning, and the store- 
house of priceless literary treasures and state archives. The 
i'u, or palace, of l^ince Su, 80i>aratod only by a canal from tbe 
British legation, formed the centre of the international position, 
and was held with indomitable valour by a small Jaiianeso force 
under Colonel Sheba, assisted by a few Italian marines and 
volunteers of other nationalities aud a number of Christian 
Chinese. The French legation on the extreme right, and the 
section of the city wall held chiefly by Germans and Americans, 
were also points of vital importance which had to bear the brunt 
of the Chinese attack. Little is known as to what passed in the 
councils of the Chinese court during the siege. But there is 
reason to ^Ueve that throughout that period grave divergences 
of opinion existed amongst the highest officials. The attack 
upon the legations appears to have received the sanction of the 
dowager-empress, acting upon the advice of Prince Tuan and the 
extreme Mancha party, at a grand council held during the night 
of 18tli-19th June, upon receipt of tbe nows of the capture of the 
Taku forts by the international forces. The enii>eror himself, as 


well as Prince Ching and a few other influential mandarins, 
strongly protested against the empress’s decision, but it was 
acclaimed by the vast majority of those present. The moderate 
party was probably not in a position to do more than act as 
a drag upon the more violent faction. Three members of the 
Tsung-Li-Yamen were publicly executed for attempting to modify 
the terms of an imperial edict ordering the massaore of all 
foreigners throughout the provinces, and most of the Manchu 
nobles and high oflicials, and the eunuchs of tiie jMilace, who* 
have played an important part in Chinese politics throughout 
the dowager -empress’s tenure, of power, were heart and soul 
with the Boxers. But it was noted by the defenders of the 
legations that Prince Ching’s troops seldom took part, or only in 
a naif-hearted way, in the fighting, which was chiefly conducted 
by Tung-fu-hsiang’s soldiery and the Boxer levies. The modem 
artillery which the Chinese possessed was only spasmodically 
brought into play. Nor did any of the attacking T^»aTties ever 
show the fearlessness and determination which the Chinese had 
somewhat unex2)ectndly diyjlayed on several occasions during 
the fighting at and around Tientsin. Nevertheless, the position 
of the defenders at the end of the first four weeks of the siege 
had grown well-nigh desperate. Mining and incendiarism proved 
far greater dangers than shot and shell. The Japanese had been 
forced back to their third and last line of defence in the Fut and 
two-thirtls of the French legation had been destroyed or wrested 
from its lieroic defenders. The British legation was being harr] 
pressed from the Mongol market as well as from the Imperial 
Carriage Park, and the fighting on the city walls was severe and 
unceasing. The casualty list, amongst the ofllcers especially, 
was heavy, aud the need of constant watchfulness along the 
whole line of defances was a great strain upon the physical 
endurance of the attenuated garrison. Suddenly, just when 
tilings wore looking blackest, on the 17th of July the Chinese 
ceased firing, and a sort of informal armistice secured a period 
of respite for the beleaguered Europeans. The capture of the 
native city of Tientsin by the allied forces had shaken the 
self - conlicfcnce of the Chinese authorities, who hod hitherto 
not only countenanced, but themselves directed the hostilities. 

a curious coincidence it was just at the time when the 
besiegers wore relaxing their eiforts that the intense anxiety of 
the civilized world with regard to the fate of the besieged 
reached its culminating point. Circumstantial accounts of the 
fall of the legations ana the massacre of their inmates were 
circulated in Slianghai and telegraphed to Europe, and coupled 
with the despairing tone of the few messages which liad been 
smuggled out of Peking in June — more especially Sir Robert 
Hart’s message of 24th June — and witn the admissions 
made by Chinese 2>rovincia1 officials, these rojiorts found general 
credence, Mr Brodrick, under- secretary of statt) for Foreign Affairs, 
officially stated in the House of Commons oii 17th July, that 
though the British Government had no direct confirmation of 
these painful rumours, they had, unfortunately, little reason to 
regard them as otherwise than substantially correct. It was not 
till the following week that an authentic message received through 
the Chinese legation at Washington from the American minister 
proved these fears to be premature. Similar telegrams followed 
from Sir Claude Macdonald and other foreign reiiresontatives, and 
various communications from tho Chinese Government, though the 
])acific assurances they contained were largely mendacious, showed 
that they were at any rate growing alarmed at tho consequences 
of their outrageous action. Desultory fighting, nevertheless, con- 
tinued, and grave foam were entertained that the approach of tho 
relief column would prove tho signal for a desperate attomiit ta 
rush the legations before effectual assistance could reach tnein. 
The attem^it was made, but failed. The relief, however, came not 
a day too soon. Of tho small band of defenders which, including 
civilian volunteers, had never mustered 500, 65 had been killed 
and 181 wounded. Ammunition aud provisions wore almost at an 
end. Even more desperate was the situation at the Pei-tang, the 
Roman Catholic northern cathedral and mission house, where 
with tho help of a small body of French and Italian marines, 
Mgr. Favior had organized an independent centre of resistance for 
his community of over 3000 souls. Their rations were absolutely 
exhausted, when on 15th August a relief party was despatched to- 
their assistouce from the legations. 

The ruin’ wrought in Peking during tho two months* fighting 
was appalling. Apart from the wholesale destruction of foreign 
property in the Tartar city — mission houses, churches, 
hospitals, native stores where foreign goods had ^on 
sola, native houses suspected of any connexion or 
sympathy with foreigners— and of Chinese as well 
as European buildings in the vicinity of the legations, the 
wealthiest part of tho Chinese city had been laid in ashes. 
The flames from a foreign drug store fired by the Boxers 
hod spread to the adjoining buildings, and finally consumed 
the whole of the business quarter with all its invaluable stores 
of silks, curiosities, furs, Ac. The retribution which overtook 
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Peking after ita eapture by the international forces was soaroely 
less terrible. Looting was for some days almost universal. But 
it would have been wml, for the credit of Western civilisation and 
Christianity, had the reprisals exercised by some of the foreign 
contingents been confined to looting. The whole city was divided 
up into sepamte areas of occupation between the contingents of 
different nationalities, and in the Russian and French quarters 
unbridled license prevailed for some time. It should be added 
that the French force at that period consisted chiefly of colonial 
^ops from Tongking and Annanu Order was, however, gradu- 
ally restored, first in the Japanese and then in the British and 
American quarters, though several* months elapsed before there 
was any real revival of native confidence. 

So unexpected had been the rapid and victorious advance of the 
allies, that the dowager-empress with the emperor and the rest 
of the court did not actually leave Peking until the 
day after the legations had been relieved. But the 
northern and western portions of the Tartar city had 
not yet been occupied, and the fugitives made good 
their escape on the afternoon of the 15th in the 
direction of the Western Hills. When the allies some days later 
marched through the Forbidden City, they only found a few 
eunuchs and subordinatn officials in charge of the imperial apart- 
ments. At the end of September, Field - Marshal Count von 
Waldersee, with a German expeditionary force of over 20,000 men, 
arrived to assume the supreme command conferred ujion him with 
the more or less willing assent of the other Powers. As a matter 
of fact, his authority was never practically recognized ^ either 
the French or the American commanders, and was only efiectivcly 
exercised over the British and the small Italian and Austrian 
contingents. A largo portion of the Japanese troops was sliipped 
back to Japan soon after the relief of the legations, and the bulk 
of the Russian forces was withdrawn into Manchuria. There 
were indeed no longer any imjiortant military operations to be 
carried out. After a few punitive expeditions had been sent to 
Paoting-fu and other districts in the neighbourhood of Peking, 
where exceptionally brutal outrages had boon committed during 
the summer, the duties of the foreign troops were henceforth 
chiefly in tlie nature of police work. The Germans, however, 
having arrived too late to take any part in the relief of Peking, 
often showed a mischievous anxiety to extend the sphere of 
operations. Their discipline, especially in their treatment of the 
defenceless Chinese population, fell lamentably short of the high 
standard expected from a great military nation, and their pre- 
datory raids in search of Boxers resulted only in increasing the 
confusion and misery which prevailed in the zone of foreign occu- 
pation. The removal by the Germans of the ancient astronomical 
instruments from Peking was condemned even in the German 
press as an act of ux^ustifiable vandalism. Towards the end of 
February 1900 preparations were made at the German head- 
quarters for an extensive forwaxd movement in the direction of 
Si-nghan-fu, but it was ultimately abandoned, owing to the 
refusal of the other Powers, and more especially of Groat Britain 
and Japan, to countenance such an adventurous enterprise. 
Strangely enough, the German contingent, which saw less actual 
fighting than any other foreign force, suffered the two most 
con^icuous losses during the whole campaign. Count York, a 
stall officer of the greatest promise, died of asphyxia in a Chinese 
inn during a winter march, and General von ^hwarzhoff, chief of 
the staff to Count von Waldersee, lost his life in the fire which 
destroyed the apartments in the Winter Palace occupied by the 
German headquarters (l7th April). 

The political task which confronted the Powers after the occu- 
pation of Peking was far more arduous than the military one. 
_ The action of the Russians in Manchuria, even in a 

^ # Ml f treaty port like New-chwang, the seizure of the railway 

north of the Groat Wall, but also 
Mitumuoa, Shan-hai-k wan to Pek ing, by the Russianmilitary 

authorities, and the appri^riation of an extensive line of river 
frontage at Tientsin as a Russian ** settlement," were difficult to 
reconcile with the pacific assurances of diginteresteilness which 
Russia, like the rest of the Powers, had officially given. Great 
anxiety prevailed as to the effect of the flight of the Chinese court 
in other parts of the empire. The anti-foreign movement had not 
spread much beyond the northern provinces, in which it had had 
the open support of the throne and of the highest provincial 
officials. But amongst British and Americans alone, over 200 
defenceless foreigners, men, women, and eliildren, chiefly mission- 
aries, had fallen victims to the treachery of high-placed mandarins 
like YU Hsien, and hundreds of others had h^ to fly for their 
lives, many of them owing their escape to th 0 courageous protec- 
tion of petty officials and of the local gentry and peasantry. The 
Roman Catholic missionaries and communities throughout the 
north had met, or been threatened, with the same fate, and 
sporadic outbreaks such as that which had occurred at Su-chan, 
south of the Yangtze, showed that there were explosive materials 
•cattered all over the empire. In the Yangtso valley order had 


been maintained by the energy of the viceroys of Nanking and 
Wu-chang, who had acted throughout the critical period in loyal 
co-operation with the British consuls and naval commanders, ami 
had courageously disregarded the inipeiial edicts issued during 
the asoendancy of the Boxers. After some hesitation, an Indian 
brigade, followed by French, German, and Japanese contingents, 
had been landed at Shanghai for the protection of the settlements, 
and though the viceroy, Liu Kun-yi, had welcomed British sup- 
port, and even invited tlie joint occupation of the Vanutbe forts 
by British and Chinese troops, the apfH^araiicc of other Kuro]>eau 
forces in the Yangtse valley w'as viewed with great suspicion. In 
the south there were serious symptoms of unrest, especially after 
Li Hung-Chang had left Canton for the north, in ob^icnce, as ho 
alleged at the time, to an imperial edict which, there is reason to 
believe, he invented for the occasion. The Chinese court, after one 
or two intermediate halts, had retired to Si-nghan-fu, one of tho 
ancient capitals of the empire, situated in the inaccessible province 
of Shen-si, over 600 miles south-west of Peking. The influence of 
the ultra-reactionaries, headed by Prince Tuan and General l\ing- 
fu-hsiang, still dominated its councils, although edicts, illusory 
if genuine, were from time to time stated to have been issued for 
the punishment of some of the loading officials concerned in the 
anti-foreign outrages, and credentials were sent to Prince Ching 
and to Li Hung-Chaug, who, after waiting for some weeks upon 
events at Shanghai, Ipid proceeded to Peking, authorizing them 
to treat with the Powers for the re - establishment of friendly 
relations. 

On 16th October the Anglo -German agreement, to which 
reference has already been made, was signed in London, 
and its publication immediately upon signature . . 

created some excitement at tho time. The nego- 
tiations which had led up to it had been con- * . 

ducted with great celerity and secrecy, and it would ^ 
appear, from a despatch which was subsequently published 
from l^rd Salisbury to the British representative in St Peters- 
burg, that the British negotiator was in no small degree influenced 
by the aggressive features of Russia's action at the time in 
northern China. Germany, on the other hand, would seem to 
have been chiefly actuated oy the desire to forestall any isolated 
action on tho part of Great Britain in the Yangtse valley. Tho 
a^eement certainly had no immediate effect upon the political 
situation. It did not modify Germany's attitude with regard to 
Russia, for Count von Waldersee continued to lend his support as 
far as possible to the Russian military authorities in northern 
China whenever differences of opinion arose between them and tho 
British, and the German Government a few months later openly 
denied that tho agreement applied to Manchuria, in spite of the 
contrary opinion entertained by the British Government. But it 
has nven Germany a claim to a footing in the Yangtse valley 
whicn it is difficult to reconcile with the wlicy propounded by 
British ministers when they published thoTaugtso ** assurance,^* 
obtained in 1898 from the Tsung-Li-Yanien. In one of his state- 
ments to the Reichstag, the imperial chancellor referred to the 
Axi^lo-German agreement as **tho Yangtse agreement," and that 
designation has ever since been universally adopted in Germany. 

The harmony of the Powers, which hail been maintained with 
some difficulty up to the relief of the legations, was subjected to 
a severe strain as soon as the basis of negotiations rtmnmmom 
with the Chinese Government came to bo discussed. 

The eleven Powers having diplomatic represen- 
tatives in Peking, including, therefore, such minor Powers as 
Spain, Holland, and Belgium, claimed to have an equal voice in 
these discussions, and the conferences held between the foreign 
ministers in the Chinese capital had constantly to be supplemented 
by references to their governments and oy prolonged corre- 
spondence between the different cabinets. Wnile for various 
reasons Russia, Japan, and the United States were inclined to 
treat China with great indulgence, Germany insisted upon the 
signal punishment of the guilty officials as a conditio sine qud 
non, and in this she had tho sujtport not only of the other 
members of the Triple Alliance, whose interests in China were 
only of secondary importance, but also of Great Britain, and to 
some extent even of France, who, as protector of the Kornau 
Catholic Church in Eastern countries, could not allow the authors 
of the atrocities committed ui)on ita followers to escape effectual 
punishment. It was not until after months of laborious nego- 
tiations that an agreement was finally arrived at with regard 
to the general tenour of the demands to bo fornially niade 
upon the Chinese Government. They wore embodied in a joint 
note signed by all the foreign ministers on 20th and 2l8t Decern l)er 
1900. Tho preamble recited the chief crimes committod by 
the Chinese, denounced the treachery of tho C’liiiioae Government 
in declaring, through its representatives abroad, that it was pro- 
tecting the legations while it was actually besieging them, and 
announced that the allied Powers consented to accede to China’s 
petition for peace on “irrevocable conditions" therein stated. 
These were substantially as follows ; — Honourable reparation for 
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the murder of Baron von Ketteler and of 11 Sugiyama waa to be 
made in a epecltied form, and expiatoiy monuments were to be 
erected in cemeteries where foreign tombs had been desecrated. 
**The most severe punishment befitting their crimes" was to 
be inflicted on the personages designated by the decree of Slst 
September, and also upon others to be designated later by the 
foreign ministers, ami the official examinations were to be 
suspended in the cities where foreigners had been murdered or 
ill-treated. An equitable indemnity, guaranteed by financial 
measures acceptable to the Powers, was to be paid to states, 
societies, and individuals, including Chinese who had suffered 
because of their employment by foreigners, but not including 
Chinese Christians who had suffered onlv on account of their 
faith. The importation or manufacture of arms or maiiriel was 
to be forbidden ; permanent legation guards were to be maintained 
at Peking, and tne diplomatic quarter was to be fortified, while 
oommunication with the sea was to be secured by a foreign military 
<iooupation of the strategic points and by the demolition of the 
Chinese forts, including the Taku forts, between the capital and 
the coast. Proclamations were to be posted throughout China for 
two years, threatening death to the members of anti- foreign 
.‘Societies, and recording the punishment of the ringleaders in tlie 
late outrages ; and the viceroys, governors, and provincial officials 
were to be declared by imperial edict responsible, on pain of imme- 
diate dismissal and per]ietual disability to hold office, for anti- 
foreign outbreaks or violations of treaty within their jurisdictions. 
China was to facilitate commercial relations bv negotiating a re- 
vision of the commercial treaties. The Tsung-u- Yemen was to be 
reformed, and the ceremonial for the reception of foreign ministers 
modified as the Powers should demand. Compliance with these 
terms was declared to be a condition precedent to the arrangement 
of a time limit to the occupation of Poking and of the provinces 
by foreign troops. 

Under instructions from the court, the Chinese plenipotentiaries 
affixe<i their signatures on 14th January 1901 to a protocol, by 
which China pledged herself to accept these terms in principle, 
and the conference of ministers then proceeded to discuss the 
definite form in whioh compliance with them was to be exacted. 
This farther stage of the negotiations proved even more laborious 
and protracted than the preliminary proceedings. No attempt 
was made to raise the question of the dowager-empress’s respon- 
sibility for the anti-foreign movement, as Russia had iVom the 
first set her face against the introduction of what she euphemisti- 
cally termed ** the dynastic question." But even with regard to 
the punishment of omoials whoso guilt was beyond dispute, grave 
divergences arose between the Powers. The death penalty was 
ultimately waived in the case even of such conspicuous offenders 
as Prince Tuan and Tung-fu-hsiang, but the notorious YU Hsieu 
and two others were decapitated by the Chinese, and three other 
metropolitan officials were ordered to commit suicide, whilst U)x>n 
others sentonoos of banishment, imprisonment, and degradation 
were passed, in aocordanoe with a list drawn up by the foreign 
T^resontatives. The question of the punishment of provincial 
omoials, responsible for the massacre of scores of defenceless men, 
women, ana children, was unfortunately reserved for separate 
treatment, and, when it came up for disoussion, it became impos- 
sible to preserve even the sembUnoe of unanimity, the Russian 
minister at onoe taking issue with his colleagues, although he 
had originally pledged nimself as formally as the others to the 
principle. Count Lamsdorff fiankly told the British ambassador 
at St Petersburg that Russia took no interest in missionaries, and 
as the foreigners massaorod in the provinces belonged mostly to 
that class, she declined to join in the action of the other Powers. 
Fortunately the rest of the Powers, including even Japan, who, as 
a non-Christian state, might have been excused for imopting the 
same attitude as Russia, preserved a united front, and though 
the satiafSsotion ultimately obtained was not altogether adequate, 
the list of punishments proposed by the British minister, Sir 
Srnest Satow, was presented to the Chinese plenipotentiaries with 
the signatures of all the foreign representatives ezoept the 
Russian. 

The real explanation of Russia's cynical secession from the 
oonoert of Powers on this important issue must be sought in her 
_ anxiety to conciliate the Chinese in view of the 

. separate negotiations in whioh she was at the same 
mMcammm engaged with China in respect of Manchuria. 

When the Boxer movement was at its height at the 
end of June 1900, the Chinese authorities in Man- 
ohuria had wantonly “declar^ war" against Russia, and for a 
moment a great wave of panic seems to have swept over the 
Russian administration, civil and military, in the adjoining 
provinces, llie rwrisals exercised by the Russians were propor- 
tionately fieroe. The massacre at Blagovestchensk, where 6000 
Chinese — ^men, women, and children — were flung into the Amur 
by the Cossaoka, waa only one incident in the reign of terror by 
whioh the Russians sought to restore their power and their 
prestige. The resistance of the Chinese troops was aoon over- 


come, and Bnsaian foroea overran the whole province, occupying 
even the treaty port of New-chwang. The Bnaaian Qovemment 
offioially repudiated all reaponaibility for the proolamatious iaaued 
by Qeneral Qribaky and others, foreshadowing, if not actually 
proclaiming, the annexation of Chinese territory to the RusaUn 
empire. But Russia waa clearly bent on seizing the opportunity 
for aecurixig a permanent hold upon Manchuria. In December 
1900 a preumiuary agreement waa made between M« Koroatovetz. 
the Buasian administrator-general, and Tseng, the Tarto general 
at Mukden, by whioh the civil and military imministration of the 
whole province waa virtually placed under Russian control. In 
February 1901 negotiations {(ere opened between the Russian 
Government and the Chinese minister at St Petersburg for ^e 
conclusion of a formal convention of a still more comprehensive 
character. The Russian Government refiisod to disclose its terms, 
but the draft prepared by the Russian Foreign Offioe was inform- 
ally oommunicated through Chinese channels to the British and 
other ftiendly governments. In return for the restoration to 
China of a certain measure of civil authority in Manchuria, 
Russia was to be confirmed in the poBsession of exclusive military, 
civil, and commercial rights, constituting in all but name a pro- 
tectorate, and she was also to acquire preferential rights over all 
the ouUying provinces of the Chinese empire bordering on the 
Russian dominions in Asia. The clauses relating to Chinese 
Turkestan, Kashgar, Yarkand, Khotan, and Mongmia were sub- 
sequently stated to have been dropped, but the convention never- 
theless provoked considerable opposition both in foreign countries 
and amongst the Chinese themselves. Most of the Powers, 
including Germany, who, however, denied that the Anglo- 
German agreement of 16th October 1900 applied to Manchuria, 
advised tne Chinese Government not to pursue separate nego- 
tiations with one Power whilst collective negotiations were in 
progress at Pekii^, and both Jepan and Great Britain pressed for 
definite information at St Petersburg with regard to the nrecise 
tenour of the pro[)OBed convention. At the same time the two 
viceroys of the lower Yangtse memorialized the Throne in the 
strongest terms against the convention, and these protests were 
endorsed not only by the great minority of Chinese officials of 
high rank throughout the provinces, but hj popular meetings 
and influential guilds and associations. Ultimately the two 
vioeroys, Chang Chih-tung and Liu Kun-yi, took the extreme 
step of warning the Throne that they would be unable to recog- 
nize the convention, even if it were ratified, and notwithstanding 
the pressure exercised in favour of Russia by Li Hung-Chang, the 
court finally instructed the Chinese minister at St Petersburg to 
decline his signature. The attitude of Japan, where p^lio 
feeling ran hi^, was equally significant, ana on Srd April the 
Russian Government issued a circular note to the Powers, stating 
that, as the generous intentions of Russia had been misconstrue^ 
she withdrew the proposed convention. 

The work of the oonferenoe at Peking, whioh had been tempor- 
arily disturbed by these complications, was then resumed, and 
soon reached a stage which brought the possibility of .. 
an early evacuation within the range of disoussion. 

It was generally felt that the prolonged ocoupition 
and the inaction to which the majority of the foreign troops wore 
neoessarily condemned were detrimental to the maintenance of 
discipline, and the friction which led to such unpleasant incidents 
as those whioh oocurred in March and April at Tientsin, where 
conflicts between British troops and nrench, Germans, and 
Russians wore with difficulty averted, gave additional cause for 
anxiety. The Anglo- Russian dispute over the construction of 
certain roads and railway sidings at Tientsin also showed that, 
although the Russians had been induced to hand over the Peking- 
Shan-hai-kwan railway (18th Jannary) to the German milita^ 
authorities, who in their turn surrendered it (2l8t February) to 
the British, an international occupation was still fraught with 
manifold dangers. Early in April Count von Waldersee invited 
all the foreign oommanders to meet him and discuss the feasibility 
of a partial withdrawal of troops. The discussion led to no imme- 
diate results, but it»helped to stimulate the prooeedings of the 
diplomatists. The question of indemnities, however, gave rise to 
renewed friction. Each Power drew up its own claim, and whilst 
Great Britain, the United States, and Japan displayed great moder- 
ation, other Powers, especially Germany and Italy, put in claims 
which were stranmly out of proportion to the services render^ by 
their military ananaval forces. Not only the amount of the indem- 
nity, but the mode of payment and the ear-marking of revenues 
out of whioh China was to meet it, gave rise to groat differences 
of opinion. Gemfliny proposed an immediate 10 per cent, increase 
of the Chinese customs tariff on foreign imports, out this proposal 
met with determined opposition ftom other oommeicial Powers, 
and especially from Great Britain, whose trsde would have to bear 
the omef part of the burden. It was at last settled that China 
should pay altogether an indemnity of 460 miHion taels, to be 
secured U) on the unhypotheoated hslanoe of the customs revenue 
administered by the imperial maritime customs, the import dutiee 



CHIN A-J A 

being raued forthwith to an effective 5 per cent basie ; (2) on the 
revenues of the ** native ” customs in the treaty ports ; (3) on the 
total revenues of the salt gabelle. Finally, after more than sixty 
plenary conferences and innumerable meetings of sub-committees 
nad been held by the diplomatists in Peking, the peace protocol 
was drawn up in a form which satisiled all tne Powers as well as 
the Chinese court The formal signature was, however, delayed 
at the last moment by a fresh difficulty concerning Prince Chun’s 
penitential mission to Berlin. The prince, an amiable and 
enlightened youth, half-brother to the em|)eror, had reached 
Basel towards the end of August on his way to Germany, when 
he was suddenly informed tliat he and his suite would be 
expected to perform kotow before the Gorman emperor. The 
prince resented this unexpected demand, and referred home 
for instructions. The Chinese court api>ear to have remained 
obdurate, and the German Government perceived the mistake 
that had been made in exacting from the Chinese prince a form of 
homage, which Western diplomacy had for more than a century 
refused to yield to the Son of Heaven, on the ground that it 
was barbarous and degrading. The point was waived, and 
Prince Chun was received in solemn audience by the Emperor 
William at Potsdam on 4th September. Three days later, on 
7th September, the peace pi-otocol was signed at Poking by the 
two Chinese plenipotentiaries and the representatives of Great 
Britain, Germany, Franco, Russia, the United States, Japan, 
Austria-Hungary, Italy, the Ketherlands, Belgium, and Sitain. 

Article 1 recorded the satisfaction to bo given to Germany for 
the murder of Baron von Koiteler. 

Article 2 recited the punishments inflicted on the guilty 
oflicials and the posthumous honours rendered to the throe 
mandarins who had been executed during the siege for their 
endeavours to stem the anti-forcign movement. It also placed 
on record the suspension of official examinations in all cities where 
anti- foreign outrages of an aggravated character had been per- 
petrated. 

Article 3 recorded the satisfaction to he given to Ja[)an for the 
murder of M. Sugiyama. 

Article 4 provided for the erection by the Chinese of expiatory 
monuments. 

Article 5 dealt with the prohibition of the importation of arms 
and warlike material. 

Ai*tic1e 0 set forth the amount and mode of ])aymont of the 
indemnity. 

Articles 7, 8, and 9 definod the area of the new legation quarter 
at Peking, and dealt with its protection and with that of the 
railway and the whole lino of communication between Peking and 
the sea. 

Article 10 reconled the measures taken by tlio Chinese Govern- 
ment to prevent the recurrence of anti-foreign agitation or troubles. 

Article 11 provided fur the amendment of existing treaties of 
rommerco and navigation, and for river conservancy measures at 
Tiimtsiu and Shanghai. 

Article 12 dealt with the reorganization of the Chinese Ministry 
of Foreign Affairs, and inodiiications of court ceremonial as regards 
the reception of foreign represeutative.s. 

The British Government at once apjwintcd a Special Commission, 
with Sir J. Mookay, member of the Council of India, as chief 
commissioner, to jirooeed to Shanghai to carry on the commoroial 
negotiations, provided for in article 11, with the commissioners 
ai)pointod by China. Theso negotiations wore also to deal with 
the removal of existing obstacles to foreign trade, such as liking 
Ac., and with regulations for facilitating steamer navigation on 
inland waters. 

Ill accordance with the terms of the protcsjol, all the foreign 
troops, with the exception of the legation guards, wore withdrawn 
from Peking on 17th September, and from the rest of Chih-H, with 
the exception of the garrisons at the different points sjiecified 
along the line of communications, by 22nd September. On 7th 
Octoner it was announced that the Chmeso court had left Si-nghan- 
fu on its way hack to the northern capital. A month later (7th 
November) the death of Li Hung-Chang at Poking removed, if 
not the greatest of Chinese statesmen, at any rate the one who 
had epjoyed a larger sharo of the empress-dowager’s confidence 
and figui^ in the eyes of the outside world more prominently 
than any other during that long chapter of wasted opportunities 
which had opened for the Chinese empire after the suppression of 
the groat Taiping rebellion, and was brought to a close by the 
Boxer movement, the international occupation of Peking, and 
the mace protocol of 1901. 

With this Bottleniont a new era opens. What it will produce 
none can venture to foretell. On the one hand, the Powers have 
been induced to display great leniency with regard to the punish- 
ment of the court and the high officials implicated in the anti- 
foreign outrages of 1900 ; and on the other, the pecuniary corapen- 
sAtion they have exacted is calculated to weigh heavily on the 
(’hiuese i^eople, and on the innocent not less than on the guilty. 
In the north of China the excesses committed by some of the 
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' foreign contingents unquestionably lowered the reputation of all 
Western powers collectively, notwithstanding the high sUiidard 
I of discipline mainUined by the British, American, and Japanese 
j forces, and by the later French contingent sent out direct froni 
I France. It must bo noted also that ainongat progressive Chinese 
officials awidespreaii feeling of disappointment prevailed that tins 
Powers should liavo failed to avail themselves of the opportunity 
to insist upon the introduction of administrative reforms iuti» 
China. The necewity of such reforms had been more widely 
realized by the Chinese themselves during tins recent crisis than 
at any previous moment in the modern history of China, ami 
several nigh officials like the Yangtse viceroys, the viceroy of 
Canton, and the governor of Shantung, Yuen Shih-kai, one of tin* 
ablest of the young Chinese mandarins, repeatedly memorialized 
the Throne in this sense. Imjierial edicts were from time to time 
issued from Si-nghan-fii announcing important reforms, especially 
iii the system of education and qualifications for the public ser- 
vice, but their value remained speculative so long as nmst of tin- 
ai>pointments made by the court continued to be bestowed on 
members of the old reactionary party. 
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China-Japan War of 1894-95 • — The causes 
of the war between China and Jajian arose out of the rival 
claims of the two Powers to assert influence in Korea. It 
was an old tradition in Japan, dating Ixick to the legendary 
achievements of the Emj)eror Jiiigu, that Korea occupied a 
position of quasi-vassalage to the empire. At the end of 
the 16th century au expedition sent by the Emjieror 
Hideyoshi occupied Seoul and Phyong-yaiig. The Koreans 
invoked the aid of China, and after a jirolonged war th(i 
Japanese forces were withdrawn shortly Ix^foro the death 
of Hideyoshi. Inadecfuate sea power, rendering the supply 
of the Japanese troops jirecarious, seems to have been the 
CAUse of the ultimate failure, although tlie (Chinese were 
frequently defeated in the field. In 1627, and again in 
1637, Korea was invaded from the north by the Manchus, 
who soon afterwards established their dynasty at Peking. 
According a purely nominal allegiance to China, the 
Koreans subsequently maintained their isolation for more 
than two centuries. After the revolution which ended in 
1868 — when Japan, adopting Western reforms, started 
upon a wonderful career of progress— it was natural that 
her ambitions in regard to Korea should receive a fret^h 
impulse. In 1875 a Jaitanese force landed on Kang-hwa 
Island, and after a naval demonstration at Chemulpo a 
treaty was obtained o|)euing Fusan to Jai)aijese trade. 
From this time Japan began to i»Jay an active part in 
Korean affairs, and under her influence a progressive 
party arose in Seoul, which soon found itself in conflict 
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yfiOi the ways of the mass of the people. In July 1682 
the legations were burned by a mob and some Japanese 
officers were massacred. The minister who succeeded in 
reaching the sea and escaping was sent back with a 
military escort, and an indemnity was demanded and 
obtain^ The Chinese at the same time sent a small 
force to Korea. In December 1884 a fresh outbreak 
occurred at Seoul. A plot to seuse the king and establish 
a progressive government failed, and the Japanese were 
again driven out of the capital by the Koreans, assisted by 
Chinese. JajMin sent troops and enforced the payment of 
a second indemnity. In April 1885 a convention was 
signed at Tientsin by Count Ito and Li Hung-Chang, by 
which both Powers undertook to withdraw their mili- 
tary forces from Korea, each being pledged to inform the 
other of any decision to despatch troops in the event of 
future disturbances. This convention secured com|jara- 
tive tranquillity in Korea for nine years. The murder at 
Shanghai, on 28th March 1894, of Kim-ok-kim, one of the 
leaders of the abortive revolution of 1884, created much 
excitement in Seoul, where the Tong-Hak rebellion was 
lieginning to cause ahirm. At the end of May the Tong- 
H^s defeated the Korean forces, and early in June the 
Government appealed to China formilitaiy assistance. A 
small Chinese force was at once sent to Asait ; and the 
.JaiMin Government being informed, according to the terms 
of the convention of Tientsin, promptly ordered its 
minister, Otori, who was on leave, to return to Seoul. 
Warships were sent to Chemulpo, and Otori with an escort 
of marines reached Seoul on 10th June. The Japanese 
rapidly followed uj) this stop by the des|mtch of about 
5000 troops under Major-General Oshinia, who relieved the 
marines by the middle of Juno. A complicated situation 
thus arose. Chinese troops wore present in Korea by the 
request of the Government with a view to put down an 
armed rebellion. The Japanese controlled the capital, and 
were determined to carry out reforms by force if necessary. 
An interesting diplomatic corre8]K)ndence led only to a 
deadlock, Ja])an absolutely declined to recognize Korea 
“as a tributary state of China,” to limit her military 
forces in the peninsula, or to place any restrictions upon 
their movements ; but she proposed that the two Powers 
should “unite their efforts for the speedy suppression 
of the disturbance,” and should subsequently send com- 
missioners to inaugurate jointly certain specified measures 
of reform. The Tsiing-Li-Yamen considered that “ the idea 
may be excellent, but the measures of reform must be left 
to Korea herself. Even China herself would not interfere 
with the internal administration of Korea, and Japan 
having from the very first recognized the inde^^endence of 
Korea, cannot have the right to interfere.” The Japanese 
foreign minister replied that “ the Imperial Government, 
much to their regret, cannot share, the hopeful views ” 
thus expressed, and considered that the government of 
Korea “is lacking in some of the elements which are 
essential to responsible inde|)endei.ice.” Ultimately — on 
16th July — the Tsung-Li'Yamen was informed that as the 
Chinese Government apjieared “disjiosed to precipitate 
complications,” Japan was “ relieved of all responsibility 
for any eventuality that may in futuie arise.” War was 
now inevitable unless the Peking Government was willing | 
to abdicate all claims over Korea. The claims were I 
valueless ; but Chinese trooj)s were already in the country 
by invitation, and in these circumstances it w^s not to bo 
expected that the shadowy suzerainty would be aban- 
doned. 

At Seoul the issiio was forced by the Japanese minister, who 
rluiivared an ultimatum to the Korean Government on 20th July. I 
On the 23rd the iwlaco was forcibly occupied ; and the pro- 
Chinese isirty being removed from power, the control of the I 


Government passed into the hands of the Japanese. Meanwhile 
China had made efforts to reinforce the detaenment at Asan, and 
had despatched about 8000 troops to the Yalu river. The out- 
break or war thus found the Japanese in militaiy possession of 
Seoul and ready to send large forces to Korea, while the Chinese 
occupied Asan (about 40 miles southward of the capital), and had 
a considerable body of troops in Manchuria in addition to those 
despatched to tlte Yalu river. To Japan the command of the sea was 
essential for the secure transport ana supply of her troops. Without 
it the experience of the war of the 16th century would bo repeated. 
China, on the other hand, could utilise overland routes to Korea ; 
but difficulties and delays would necessarily be entailed. To both 
Powers the naval question was thus all-important. 

War was not finaUy declared till Ist August, by which time 
collisions had occurr^ on sea and laud. On 2r)tL July Migor- 
i General Oshima, with about 2500 men, started for Awn and found 
the Chinese entrenched at Suug-hwau. The position was suo- 
I oesafuUy attacked on the 2dth, with a loss of about 90 killed 
I and wounded ; but Yeh, the Chinese commander, escaped with 
the greater part of his force, and reached Phyong-yang Iw a 
I wide detour. Meanwhile the Japanese squadron was proceeding 
j to Chemulpo, the cruisers AkUsushima, Yoshino^ and Namwa 
being sent on in advance. On the morning of 25th July those 
vessels met the Tai-ytien and the Kwtng-yx near Phung island. 
An engagement occurred, in which the Kwma-yi was disabled 
and run ashore, the Tsi-yutn escaping to Woi-hai-wei, chased 
by the Yoahino. The Chinese vessds, hopelessly overmatched, 
seem to liave been w^cll fouglit. At this juncture the wooden 
despatch boat Taao-hiang approached from the south-east, and was 
captured by the AkUmahima^ while the British steamer Kow~ 
carrying 1200 Chinese troops from Taku to Asan, also 
arrived, and was ordered by the Naniwa to bring-to and anchor. 
The Kowahing having been directed to follow the 
Naniwa^ the Chinese threatened to kill the officers if ? . . ^ 
they com]>liod or attempted to leave the ship. The ' 

Naiviyja then opened fire and sank the Kowahing in less than half 
an hour. More than 1000 of the Chinese troops were drowned. 
The destruction of the K^jahing undoubtedly contributed to the 
Japanese success at SungVwan, and the intention of the Chinese 
to crush their onemics at Seoul between forces moving from the 
north and south was frustrated. Henceforth the Japanese had to 
deaJJi^ with the forces north of the capital. 

ItlKs now of vital imjiortance to the Chinese to prevent the 
transport of Japanese troops to Chemulpo, which was carried on 
with the greatest energy. The Chinese fleet, however, remained 
in port, and the Japanese made no attempt to obtain and keep 
touch with it. During August and September the Japanese 
were busied in landing troops and stores at Cliemulpo and 
Gensan, while the Chinese forces in Manchuria moved slowly to 
the Yalu river. On 8th August the Ja 2 )une 8 e began to move 
northwards. By 12th September about 14,000 men had con- 
verged upon Phyong-yang in three columns from Gensan, Sak- 
riong, and Chung -hiia, and the main body under Lieutenant- 
General Nodza fhim Huang-ju. A general attack was made on 
15th September, and the strongly entrenched position was 
ca{|tured, with a loss of about 650 killed and wounded. The 
Chinese, numbering about 12,000, suflered heavily, and retreated 
northwards over the river Yalu. Korea being tnus cleared, the 
war entered unon another phase. 

Two days after the capture of Phyong-yang the hostile fleets 
came in contact. Admiral Ito sooms to have taken no direct 
measures to prevent the landing of troops in the Yalu, „ , 

and five Chinese transports loft Taku on 14th Septem- 
her with a cruiser escort, picking up the Pei-yang 
squadron, under Admiral Ting, an route. About 4000 men were 
disembarked on the 16th, and the Chinese warships weighed 
early on the 17th for the return voyage. They wore sighted at 
about half-imst eleven in the forenoon by the Japanese squadron, 
which was reconnoitring in the neighbourhood of the island of 
Hai-yang. 

The tables on the following page give a detail of the fleets, 
which were not unevenly matched, the Japanese having the 
advantages of more iffodern ships, quick-firing guns, speed, and 
homogeneity, while the Chinese fleet contained two second-class 
battleships, the Ting^Yuen and the Chen-Yuen. 

Admiral Ting attempted to form his force in quarter-line 
abreast, but the evolution w'as not accomplished, and the Chineso 
fleet bore down in a somewhat irregular line, the two battleships 
being in the centre and the weakest vessels— the Chao- Yung and 
the Yang- ITet— on the wings. Admiral Ito divided his squ^ron 
into two pi^s, which were separately handled throimhout the 
action, moving always in single column line ahead. The %ing 
squadjron, consisting of the fast vessels Yoahino^ Kaniwa^ Ta^ 
chiha^ and AkUauaIttma. was ordered to pass round the Chinese 
right wing and attack the rear. In place of turning to starboard 
as intended, the squadron bore away to attack two detached 
Chinese vessels, which with some torpedo boats appeared to be 
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lAnnoiir(ln inches). 


ClaMMillcatiou. 

Ships' Names. 

Date of 
Launch. 

Displace- 

ment. 

/w. lOn Turret, 

1 1 Barbette, 

1 orBattery. 


Battleships— 2iid class . || 


. m Lai'Yueu 1 

Armoured cruisers . . jOim-Yuett j 

Tai- Y uen 

Cruisers— 3rd class, protected • Chi- Yuen 

Chiug-Yuen ^ 
Chao- Yung 

Do. da unprotected’ Yang- Wei 

Kwan-Chia . 

Armoured cruiser . . ^Ping-Yuon . 

Torpedo vessel . . . ^Kwaug-Ping 

a^u .... KK.™ : 

Torpedo boats — 1st class . | iTyo-.Tiir^ * 


Armoured cruiser 
Torpedo vessel . 

Gunboats . 

Torpedo boats — 1st class 


1887 2850 

1883 2355 

1886 2300 

1881 1350 

1887 1300 

1888 2850 

1889 1030 

1879 1 44Q 

1881 / 

1886 120 

1887 90 


f Hull ) I 
0-| partly Vi 16*5 
y of wood J j 


( Four 12-in., two 0-in., two 4-iii. 1 j 
' I (Four 6-pilr. , two 3- j »d r . ) ’- 

[ Q.F.,8M. J| 

Two 81-ln., two 6-iii., 8 M. 

Two 8'4-in., one 6-in., 10 M. 
Three 8*4‘in., two O-in., 16 M. 

Two 10-in., four 40-i)dr., 7 M. 

fThree 4*7-iii. Q.F., llirco 6-iKlr. 1 

\ Q.F., 4M. j 

One 12-in., two 6-in., 8 M. 

f Three 4*7-in. Q.F., two 1 

I Q.F., 4.M. j 

One 11-in. M.L., 2 L., l 

Two 3-pdr. Q.F. 

Two3-iKlr. Q.F. 


8hiiM tliat took little or no part In the action. 
Japamse Squadron, 


ClftssUtcation. 


Matausliiiiia 1890 1 

Cruisers - 2nd class, protected - Itsukushiioa 1889 1-5277 

Hasidate « 1891 J 





Armour (in inches). 



Ships' Names. 

Date of 

Tjtnnch, 

Displace- 

ment. 

f,.. On Turret, 
Barliette, 
orBattery. 

Si)eetl. 

CJuns. 


Torpetlo 

l)iM. 

charges. 


Armoured cruiser 


Chiyoda 

Yoshino 


1890 .24(»0 

1892 '4150 


Cruisers — 2nd class, protected -j I ^akadiiho )l 


Battleship — 3rd class , 
Armoured cruiser 

Gun- vessel . 

Armoured traiisiwrt . 


Akitsushima | 1892 3150 

Fuso . . 1877 3718 


Hi-Yei . 


1878 2200 


Akagi . . 1889 | 615 0 0 12 

Sakio-Muru . 1888 | 2913 0 0 14 


S Aft in Maituthitm : forward in her two sMter-Hhips. 


I pOiie 13-in. ; twelve 5-in. Q.F., 

'X fifteen 3-pdr. and 24-jKlr. Q.F. 

I f Tt?n 6-in. Q. F. , fourteen 3-pdr. 

X Q.F., and 3 M. 

I f Four 6-in., eight 5-in., twenty- 
two 3-pdr., all Q.F. 

If Two 10-in., six 6-in, ; two 6- 
\{ pdr. Q.F., and 12 M. 

{ Four 6-in., six 5-in., six 3-pdr., 
all Q.F. 

Four 94-iu., two 7 -ill., 8 M. 

Three 7-iu., si.\ 6-in., S M. 

{ One 94-in., one 6-in. ; six 3-p(lr. 
Q.F. 

Four O.F., ]>rol>ahly 6-]>drs. 


attempting to join the fleet. Meanwhile the main squadron, led 
by the flagship Matsuahiina, followed, and circling round the 
Chinese line iiassed its left win^. The flying squadron, recalled 
by signal, again engaged the right wing. The courses became j 
somewhat com{)licatod ; but, brolly speaking, the two Japanese 
squadrons continued to steam independently round the Cliiueso 


squadrons continued to steam independently round the Cliiueso 
vessels, concentrating their Are upon individual groups. On the 
other hand, the Chinese almost from the first lost all order and 


atteirmted no manceuvring ; but the two battleships Ting- Yuen 
and Chen- Yum supported each other, and their armour proved a 
match for the Japanese ordnance, which was unable to disable 
them. Before sunset the Yang- fVei, Chao- Yung, King- Yum, and 
Chi- Yum had been sunk by shells, and the Matsushima and 
Hi- Yei were much damaged. The crews ofeboth fleets were much 
exhausted. The Jaijaneso pursuit seems to have been half- 
hearted, and contact was lost during the night. The • total 
Japanese loss amounted to 115 killed and 103 wounded, of which 
nearly half occurred on board the Mais/ushwna, The Chinese lost 
al^ut 600 men in the sunken ships, in addition to about 100 
killed and between 200 and 300 wounded. The action was 
decided solel^r by ^n lire, although the Chinese discharged two 
torpedoes against the armed tran8i>ort SaJeio-Maru without effect. 
The result of the action was to confer upon tlie Japanese the full 
command of the sea. and to enable them to proseoute the land 
campaign without hindrauca The sui'viving Chinese ships, 
with the exception of one which went aground near Ta-lien-wan 
and was destroyed, reached Port Arthur, and subsequently 
steamed to Wei-hai-weL 

The Japanese now determined to invade Manchuria with the 


army under Marshal Y^aniagata, and to embark a second army, 
consisting of the let division and a brigade of the 6th division 
with siege artillery, under Marshal Oyama, for the capture of Port 
Arthur, and subsefjueutly to move up the Liao- Tung peninsula 
and join hands witn the northern forca The Japanese crossed 
the Yalu on 24th and 25th of October, meeting little resistance, 
and successfully occupied Antuiig, Chiii-lieii-cheng, and Feug- 
huang. Thence on the 9th Noveinbor General Tachimi, with the 
5th division, advanced along the road to Mukden, and reuon- 
noitred the Mo-tien-ling Pass on the 12tli, while the drd division 
under General Oseko, operating to the south, occupied Ta-tuug- 
kau on the 5th. By a combined attack of General Oseko’s force 
and a battalion of infantry under Colonel Mihara moving from 
Fung-huang, Hsin-yon, on the rniito to Hai-clieug, was taken on 
the 18th. Leavi^ a garrison at Hein-yen, General Oseku's main 
force returned to Ta-ku-shan. A ]>ause in the general advance of 
the first army now occurred, and holding their advanced |x>sitions, 
tlie Japanese explored the country by means of reconnoitring 
^larties. 

The detached brigade of the second army disembarked on 24 tli 
October about 38 nules to the north-east of Ta-lien-wan, and its 
advanced guard occupied Pi-tzu-wo on the following 
day. The landing of the whole force, with its horses jigthur, 
and stores, required twelve days. On 6th November 
the important town of Chin-chau was attacked and taken, and 
on the 7th Ta-lien-wan, with its three pmdern coast forts, was 
occupied without resistance, the fleet arriving in the hay on the 
same day. The Japanese wore now in possession of a good har- 
bour, wnere their siege train could be landed, 10 miles from Port 
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Arthur. Hero the Oiinese poBseseed a 8trou;:^ly fortihed position 
held by about 9000 iucil The attack M'aa delivered on 2l8t 
November after a l)ombardmont of the forte by 36 siege and 60 
hold at)d mountain guns. The resistance was contemptible, and 
Tort Arthur was captured with a loss of only 270 killed and 
woiiiidod. 

Meanwhile in Manchuria the Chinese assumed the oiTensive. 
On 25th NovemlKir the Japanese outt)ost at Tsao-ho>kau, 6 miles 
from the Mo-tien-llng Pass, was atta<;kod in force. The attack 
was repulsed, and a flying column under Colonel Tachimi, leaving 
Pung-nuang on the following day, roaohod Tsao-ho-kau by a 
uioimtain road, defeating a Chinese fo)*ce in the neij^hbourhood. 
I'he difficulties of sujiplying an advanced party, which was now 
confronted by superior foioes, cauwMl the Jaiiaiieso to withdraw 
from Tsao-ho-kau, and to concentrate nearer Fung-huang, to- 
M'ards whieli the Chinese moved in three columns. On I'ftli 
Docomher the Oiinoso were defeated. Meanwhile on 10th Decem- 
ber the 3rd division began its advance from H sin-yen in>ou 
Htti-cheng, w'hicli was taken on the 13tli. The Ja])anese now 
occupied a somewhat ex^HMed position, thn;atoiiod by consider- 
able Chiiiese forces at Ying-kau and Llao-Yang. General Sung, 
advancing tVt>m the former with about 9000 men, was aitattked 
and defeated on lOih December ; but the Japanese, who had alumt 
4500 men ]»roHeiit, lost nearly 400, tlie* Chinese offering a com- 
paratively stubborn rosistaiKHi. On 17th January the iJao-Vang 
force, estimated at 14,000 strong, appeared in front of Hai-(dieng 
and ojnmed an inoffoctivo long-raugo firr?, dispersing in disorder 
when the Ja]»aiieHe advaneed against them. A similarly futile 
attack was made on 22nd January, the Japanese loss being 
trifling. 

Tlie advance of the second army northward was long delayed by 
difficulties of tranH])ort, aggravated by the rigours of the climate. 
At iengtli, on Ist January, a brigade of infantry and a regiment 
of caviury, with three batteries of aiiillory, started from Chin-cliau 
under General Nogi and attac’.ked a Chinese force strongly posted 
at Kai-piug on the 10th. The position was carried after three 
hours' fighting, with a loss of more than 300 killed and wotinde<l, 
the Chinese showing some steadmess. OotTuiiuiiicatioii with the 
foT(*e ocoujiying Hai-ehoiig was at once estahlisliod. 

The situation in Manchuria being thus secured, the Japanese 
proceeded to attack Wei-hai-wei, where lay the surviving vessels 
w Uh §m Poi-yang squatlrou. On 18th January a naval 

denioiistration was motle at Teug-ehau, tO miles 
* west of Wei-hai-wei, and on the 19fh tlio Japanese 

began their <lisoiiiharkation at Yung-cheng Bay, about 12 miles 
from AVei - liai - wei. The force umployod consisted of the 2nd 
<li vision, newly Tiiobilised, an<l a brigade from the second army, 
under Marshal Oyama. The Chinese made no attempt to oppose 
the landing, and on the 26th the troops advanced. The eastern 
forts were eaplured on the 80th, the only offoctivo op^nosition 
l»oing that oiferod by tlio Chinosc ships, which, steaming near to 
the land, intlmted some loss upon the Japanese. The guns in 
tile western defences were disahh?d by a landing party on Ist 
February, and these dofoiices were occiinied by tlic' .fajianese on 
the following day. On the night of 4tii February the Cliinoso 
Hq[uadron in harbour was attaidced by ten torjiodo boats. Two 
iioats were lost, but the aTmour-clad l^iug-Vucn wuh sunk. On 
the following niglit a second attack was mode by four lioats, and 
tiie IP^ei’Vueyif Lai’-Vuen, and a minboat were sunk. On 9tli 
February the Ching- Yuen "won siiiik by the guns in one of the 
eastern forts xnauiud by Japanese sailers. It was now seen that 
the remaining vessels vyire at the mercy of the Japanese, and on 
the 12th Adimral Ting wrote to Admiral I to offering to surrender, 
and then took iwisoii, other officers following Ids example. On 
the 16th tiie .Tapaiieso occupied Lien-kung island, and the remnant 
of the Cliinoso stjuadron passed into their hands. 

AVhilo the Wei-hai-woi campaign was in progress the Chinese 
despatched a groat peace mission to Japan, which arrived at 
Hiroshima on Slat January with crodoiitials which were pro- 
nounced by Count Ito to be ** fatally defective." The original 
draft mode by the United States minister at Peking hod been 
replaced by another of Chinese composition, and the idea of the 
Tsung-Li- Yanion seems to have been to ascertain the views of the 
Jaivmeso Govomment without themselves being committed. The 
Japanese doolinod to treat in these circumstances, and the mission 
returned to China. 

In February the Ohinoso made two feeble attacks on Ilai-cheng 
which wore easily repulsed, and the Japanese at Kai-ping having 
boon reinforced, advanced along the coast road, and after occupying 
Tai • ping • shan dislodgod a considerable Chinese force under 
General Sung from on entrenched position. The Chinoso were 
now concentrated in throe gi'oups at Ying-kau, New-tdiwang, and 
Liao- Yang ; and General Katsiira at llai-chcng having been rein- 
forced, advanced on 28th Februarv with the Srd division, and 
captured New-chwang on 4th March, The Chinese suffered heavy 
loss. Two days later, Marshal Yamogi with the western column 
moved towaids Ying-kau, which was occupied on 7th March, 


General Sung retreating across the Liao river. The Japanese 
forces at Ying-kau and New-chwang now combined in attacking 
Tien-ohwang-tai, which was taken on 9th March. 

The Chinese forces in Manchuria being thoroughly broken and 
disi>crsed, there was nothing to prevent the Japanese from proceed- 
ing to the occupation of Peking, since the melting of the ice which 
forms along the northern shores of the Gulf of Pe-chi-li vrould per- 
mit them to land and supply large forces at Shau-bai-kwan, within 
170 miles of the capital. Negotiations were therefore opened, and 
Li Hung-Chang proceeded to Shimonoseki, where a treaty was 
signed on 17th April. Tlie terms included the “ full and complete 
independence ana autonomy fit Korea," and the cession ot the 
soutnern portion of the province of Shin-king (with a frontier 
extending from the Yalu river to Ying-kau), of Formosa and 
adjacent islands, and of the Pescadores group. Article IV. fixed 
an indemnity of 200 millions of taels. By Article VI. four 
additional cities and ports were opened to Japanese trade, and 
rights of navigation on Chinese rivers were extended. AVei-hai- 
woi was to 1)0 occupied as a guarantee of perfonuance. The 
cession of torritoiy in the province of Shin-king was subsequently 
cancelled by the joint action of Bussia, Franco, and Germany. 

The Chiim-Ja]>aii war presents little interest from the 
military point of view. The proved oxcelltuice of the 
Ja|)aneBo organization was, however, a revelation. The 
o|)crations etarried through to complete success in a 
;ii08t difficult country during all the severity of a northern 
winter. The Japanese commanders were not only able to 
move and supply their troops, but they showed exact 
knowledge of the liberties which could be taken in face of 
Chinese forces. No Euro 2 )oan army could have accom- 
plished so much in so short a time. In all tliat relates to 
the desjMitch of troojis over-sea the Japanese organization 
fullilled eveiy reciuiremeiit. Their navy showed itself to 
he a fomidahle weapon of war, well capable of holding its 
own among the fleets of the world. Politically the main 
results of the war were two : 1st, the raising of Jaiiaii 
to the 2X>sition of a great naval and military power ; and, 
2nd, the hastening by some years of the aecomplisliment 
of the plans of llussia for the absoriition of Manchuria and 
the Lioo-Tung iieninsula. (g. s. c.) 

Chinandegraf or Ciunendega, capital of a de- 
partment of the same name in the republic of Nicaragua, 
Central America, situated on the Managua railway, US 
miles N.AV, of Leon and 1 2 K. of Coriuto, It has coi^- 
siderable trade in cotton and sugar, and is surrounded by 
lianaiia plantations. In 1 849 it was the tempomiy capittil 
of the three united republics of Nicaragua, Honduras, and 
Salvador, Poimlation, about 12,000. 

Chi nd Wl n« — This river, like the Inuwaddy, of which 
it is the largest tributary, has its entire course in Burmest‘ 
territory. It is called Ningthi by the Manipuris. The 
Chindwin is formed by the junction of the Tanai, the 
Tawan, and the TarAn or Turong, but it is still uncertain 
which is the main stream. The Tanai has hithertc^ 
been looked on as the chief source. It rises in about 
25“ 30' N. hit. and 97“ E. long., on the Shwedaung-gyi peak 
of the KuniAn range, 12 miles N. of Mogaung, and flows 
due north for the first part of its course until it reaches 
the Hukawng valley, when it turns to the west and flows 
through the middle of the plain to the end of the vallej' 
proper. There it cturvos round to the south, passes through 
the TarAn or TurAng valley, takes the name of the Chind- 
win, and maintains a general southerly course until it 
enters the Irrawaddy, after flowing through the entire 
length of the Upper and Lower Chindwin districts, in 
about 21 30 N. lat. and 95* 15' E, long. Its extreme 
outlets are 22 miles apart, the interval forming a succes- 
sion of long, Ibw, iMirtially ixxjmlatod islands. The most 
southerly mouth of the Chindwin is, according to tradition, 
an artificial channel, cut by one of the kings of Pag&n. It 
was choked up for many centuries until in 1824 it was 
opened out by an exceptional flood. The Tanai (it is 
fm|nently called Tanaikha, but kha is merely the Kachin 
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word for river), as long as it retains tliat name, is a swift, 
clear river, from 50 to 300 yards wide and from 3 to 15 
feet deep. In tlie Hukawng valley it has steep banks, 
fringed to a depth of a mile or more inland 'with wild 
jdantoin-trees. The river is navigated by native boats in 
the Hukawng valley, but launches cannot come up from 
the Chindwin proper because of the ret^fs lx*low Taro. The 
earlier tributaries are on the right bank; they are the 
Tabye, the Tawan, and the TurOng or TarCn. The Tawan, 
at its junction with the Tanai, ‘close to the Mashi ferry, 
measures about 400 yards from bank to bank, and the 
breadth of the actual stream in the dry weather is 150 
yards. It probably flows from the range which forms the 
south-west boundary of Hkamti L5ng, whoso peaks are 
snow-covered during the dry season. The Taron, Tur6iig, 
or Towang river seems to be the real main source of the 
Chindwin. It flows into the Hukawng valley fniih the 
north, and has a swift current with a succession of rapids. 
At Ningpyen it is 300 to 400 yards wide, and has well- 
defined banks. Its sources are in the hills to the south of 
Sadiya, rising from 10,000 to 11,000 feet aliove seti-level. 
For the first portion of its course the river flows thi'ough a 
deep valley, with a general cast and w^est direction, as far 
as its junction with the Loglai. It then turns south, and 
after (Iraining an intricate system of hills, breaks into the 
Hukawng valley a few miles to the north of Saraw, and 
joins or receives tho Tanai about 10 miles alcove K intaw 
village. Except the Tanai, the chief branches of the Upper 
(.'hindwin rise in mountains that are covered at least with 
winter snows. Below the Hukawng valley the Cliindwin 
is iuterru])ted at several ]ilaces by falls or transverse reefs. 
At the village of Haksa there is a fall, which necessitates 
transhipment from the large boats which ply below to 
canoes. Not far below this the Uyu river comes in on the 
left bank at Homalin, and fi*om this point downwards tho 
steamers of tho Irrawaddy Flotilla Company ]ily for the 
grcfitiir part of tho year. The Uyu flows through a fertile 
and well-cultivated valley, and during the rainy season it 
is navigable for a distance of 150 miles from its mouth by 
stcaliicrs of light draught. Ordimirily regular steam com- 
munication with Homalin ceases in the dry weather, but 
from Kindat, nearly 150 miles below it, there are regular 
weekly steamers all the year round. Below Kindat the 
only considerable affluent of the Chindwin is the !Myit-tha, 
which roceives the Chin hills drainage. As far as Mingin 
tho general course of the Chindwin is south-westerly ; 
lielow that town it curves eastwards towards tho Irrawaddy. 
Tho Chind'win rises very considerably during the rains, 
but in March and April it is here and there so shallow as 
to m^e navigation difficult even for small steam launches. 
Whirlpools and narrows and sliifting sandbanks also give 
soirio trouble, but much has been done to improve navigor 
tion since the British annexation. (j. o. sa) 

Chlndwlflp Upper and Lower, two districts in tho 
Sagjiing division of Upper Burma, Upper Chindwin has 
an area of 19,0G2 square miles, and a population, according 
to the census of 1891, of 111,533, living in 980 villages, 
and paying in 1898-99 a revenue of 118.3,22,057. Lower 
Chindwin has an area of 3481 square miles, and a popula- 
tion of 233,316 living in 893 villages, and paying in 
1898^99 a revenue of lls. 5,53,982. Upper Chindwin lies 
to the north of the lower district, and is bounded on the 
N. by the Chin Naga and Kachin hills ; on- the E. they 
are bounded by the Myit Kyina, KRtha, and Shwebo 
districts ; Lower Chindwin is bounded on the S. by the 
BakOkku and Sagaing districts ; and both districts are 
bounded on the W. by the Chiu hills, and by Pakdkku 
on the southern stretch. The chief flat country is along 
the banks of the Chindwin rivet, whieh runs through the 
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centre of l)oth districts, and the plain to the east of the 
river in Lower (.liinthvin is very extensive and fertile. 
The ■western porthm of both districts is liilly, and tho 
gretiter part of Upper (./hindwin is of the siiino charn-cter. 
In Upper Chindwin, out of J 2,199,680 acres, only 112, .‘188 
were cultivated in 1899 ; in Lower Chindwiii 296, .‘126 
ficres out of a tf.>tal of 2,227,581. In U]»|M‘,r Chindwin 
1,640,823 acres more were available, and o il^osri acres in 
the lower district. Both have valuable teak ftniNsts. The 
area of forest land in Lower Chindwin is 301,440 acres, 
and in the upper district 1,085,120 acres. The area 
of reserved forest is yearly kniig extended. In 1898 
there win-e 471 square miles of reserved tnu-ts in Lower 
Chindwin. Tho total rainfall in 1898-99 was in Lower 
Chindwin 27 ’96 inches, and in Uj>pcr Chin<iwin 60-94. 
Both registered a highest temperature in !May of JOG* F., 
and the lowest reading in J)oceml>er was 54^ at Monywa, 
and 52** at Kimhiy in Upper Cliindwin. In Lower Chind- 
win the population Avas made up of 232, 1 58 Buddhists 
and Jains, 426 Mahommedans, 371 Hindus, 320 Chins and 
other hill races, and 38 Christians. In Ujiper Chindwin 
there were 108,816 Buddhists and Jains, 1112 Hindus, 
1048 Chins and other hill races, 481 Malioininedjins, and 
76 Christians. Crwil exists in extensive fields, init these 
are not very aecessibh^ llice forms the grtiii-t crop, 
but a certain amount of til-seed and of indigo is also 
cultivated. Kinday, Aritli a population of 24 23, is tho 
headquarters of the up]Mn- district, and Monywa, with 
a i)opulation of 6316, of the low(n*. Both are on the 
Chindwin river, and are served by the steaiiKn-s of the 
Irmwtiddy Flotilla Comj>any. A Ion, close to Monywa, 

and formerly the headcpiarters, is the termiihis of tho 
railway from ISagaiiig westwards, wliieh was ojHjued in 
1900. (j. G. si-.) 

Chin|plOpUt| or CuENGALPAT, a town and distrit t of 
British India, in the Madras Presidency. Tin*, tf)wn, situa ted 
36 miles by rail from Madras, had a i) 0 ])ulation in 1881 of 
5617 ; in 1891 of 9763. It has two high schools. The 
district of Cutnijleput siutouiuIs tho <-ity of Madras, 
stretching along the coast for alx)ut 115 jniles. The 
ailministrative headquarters are at Saidapet. Jt c<ni tains 
an area of 2842 B(j[uaro miles and a population in 1891 
of 1,136,928, being 400 i>ersoiis j»er scpiaro mile. In 
1901 tho population n-as 1,312,722, showing an increiise 
of 9 per cent. The land revenue and rates were 
Rs.20,07,908, the incidence of asstvssment being lls.2:2;6 
acre; the nnml)er of police Avas 735. In 1897-98, out 
of a total cultivated area of 659,898 acres, 419,298 were 
irrigaterl. Halt is extensively manufactured all along the 
coast. Cotton-weaving is also largely carried on. Then? are 
574 indigo vats, Avith an out-turn valued iit lls. 2,00,000 ; 
83 tanneries, with an out-turn valued fi.t Rs. 2 9,00, 000 ; 
and an English cigar factory. In 1896-97 the numlHir of 
w^hools was 1047, attended by 29,291 pupils. 

Chinkianflfi or (huN-KEANOFU, a treaty j)ort in 
China, situated on tho river Yaiigtse above Hhanghai, from 
which it is distant 160 mih^s. It is a place of consider- 
able inq)ortaiH!e as a distributing i*eiitre, but lias no direct 
trade with foreign countries. It lies at the ]wnnt wliere 
the Grand Canal running north and south intersects the 
Yangtse, Avhich runs east and west, and thn.s is j)e<*uliarly 
well situated to be a commercial critrc'pot. Its trade, 
however, lies mainly Avith the north Iwink, where tlie 
Grand Canal is navigable for vessels drawing 8 to 10 feet 
of Avater. On the south bank the canal h«s been allowed 
to silt up so as to be imimssable during the winter inontln^ 
Railway communication Avith Hhanghai on the oiiejiand 
and with Nanking on the other Avill no doubt imjirove its 
prosijects, Chinkiang is' also the propo.sed terminus of the 
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Anglo-German railway to be built from Tientsin south- 
wards through Shantung. The total value of ex(K>rts and 
imports for 1899 was H. taels 25,691,000 (£3,864,000). 
In 1880 the total w^as H. taels 14,297,000 (£3,932,000). 
Chinkiang was the seat of a serious riot on the 5th 
February 1898, when the British consulate and several 
foreign houses were burned down by a native mob. The 
I)opulation is estimated at 240,000. The number of 
foreign residents is very small, the trade being almost 
entirely in the hands of natives. 

OhlppttnhAIVIi a municipal borough and market 
town in the Chippei^m parliamentary division (since 
1886) of Wiltshire, ICngland, on the Avon, 13 miles N.E. 
of Bath by rail. Works for milk-condensing, bacon- 
curing, and making railway signals, guns, and carriages 
have Ixseri (established. Area, 359 acres : population 
(1881), 4495 ; (1901), 5074. 

OhIppttWCi PftlISp capital of Chippewa county, 
Wisconsin, U.S.A., situated in 44“ 45' N. lat. and 
91“ 23' W. long., in the north-western jiart of the state, 
on the Chippewa river, at an altitude of 831 feet. It is at 
the intersection of three railways, and possesses a fine 
water-])ower, which has given rise to extensive manufac- 
tures, largely of lumlier. Population (1880), 3982 ; 
(1890), 8670; (1900), 8094, of whom 2357 were foreign- 
born. 

ChiShlmAp the Ja|>aneso term (literally *^a thousand 
islands '*) for the Kuril(‘s (</.-»>.). 

Chitral. — The state of Chitral (see also Hindu 
Kusn) is somewhat larger than Wales, and supi^ts a 
population of between 70,000 and 80,000 . rough, hardy 
lullnien. Both the state and its capital are called Chitral, 
the latter being situated about 47 miles from the main 
watershed of the range of the Hindu Kush, which divides 
the waters flowing down to India from those which take 
their way into the Oxus and on to Turkestan and Central 
Asia. CJhitral is an important state because of its situa- 
tion at the extremity of the country over which the 
Government of India exerts its infiuonce, and for some 
years before 1895 it had been the object of the jwlicy of 
the Government of India to (control the external affairs of 
Chitral in a direction friendly to British interests, to secure 
an effective guardianship over its northern passes, and to 
keep watch oviir what goes on beyond these passes. This 
policy resulted in a British agency being established 
at Qilgit (Kaslimir territory), with a subordinate agency 
in Chitral, the latter being usually stationed at Mastang 
(65 miles nean^r to digit than the Chitnil capital), and 
occasional visits being |)aid to the capital. 

In December 1894 Surgeon -Major Rohertaon, C.S.I. (India 
Modical Servi(w)— afterwards Sir George Robertson, K.C.S.I. — the 
British agent, was at Gilgit; and liis assistant, Lieutenant Gurdon, 
wdth ten men of his escort, was staying on a visit to the Chitral 
capital, the remainder of his escort of 100 men remaining at 
Mastang. On the Ist January 1895 the Mihtar (or Knler) of Chitral 
was treacherously murdered at the secret instigation of Sher 
Afsul, who himRolf was an ox-Mihtar, and liad been dethroned by 
a stronger party in the state and forced to fly for refuge to Cabuf. 
His chief ally was Umra Khan, chieftain of Jhandol, whose restless 
ambition, not satisfied witli numerous small conciuests and in- 
creases of territory, had long been set on llie Mihtarsnip of Ghitml. 
For the time being, however, he posed os an ally of Sher Afsul ; 
but without waiting for the latter’s arrival from Cabul, he himself, 
on hearing of the Mihtar 's murder, hastened with his forces to 
seize Chitral. He met with some success, capturing Kills Dresh, 
25 miles to the south of Chitral Fort ; but here he was opposed 
and beaten by the Chitralis themselves. At this juncture he was 
joined by Sher Afzul, who quickly won over the Chitralis ; and 
the two forces amalgamated and made common oanaa against the 
British, whose presence at Chitral was considered likely to inter- 
fere with the return of Sher Afzul to the throne. The combined 
force at once inarched to attack Chitral Fort. 

On hearing of the Militar's assassination, Lieutenant Gurdon at 
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Chitral immediately informed Dr Robertson at Gilgit, and with 
great discretion avoided all oolliaion with the new Mihtar (the 
assassin Amir-ul*Mulk). Gurdon was soon reinforced by 50 men 
from his headquarters at Mastang, and on the 1st Feliruary Dr 
Robertson himself arrived from Gildt and assumed political charge. 
The aituation remained unchanged until Umra Khan, marching on 
Chitral, captured Killa Dresh; and on 8her Afzul joining him, a joint 
letter was sent to Dr Robertson, ordering his immediate withdrawal 
to 5Iastang. The demand was ignored, and in their turn the 
Government of India ordered Umra Khan to withdraw to his own 
territory. As he refused, the. Government of India prepared for 
war ; and, abandoning the route through Gilgit and over tne snow- 
bound passes as impracticable, they decided on an advsnee from 
Nowshera (British India), less than 200 miles from Chitral, through 
Swat and Jhandol (Umra Khan’s state). Msjor-General Sir R. 
Low was selected to command this relieving force, and on tlie Ist 
April an army of some 15,000 men wss concentrated beyond 
Nowshera at Hoti-Mardan on the frontier. On 8rd April Sir R. 
Low stormed the Malakand Pass, and won a decisive victory over 
the Swatis, who had been induced by Umra Khan to oppose the 
British. The position was considered impregnable by the enemy, 
but was carried with great gallantry. After this victory the force 
pushed on into Swat, and a few days later crossed the Swat river 
in the teeth of a stubborn resistance and continued the forward 
march. 

Dr Robertson, on arrival at Chitral, determined to try to open ' 
up communication with Gilgit and Mastang. Accordingly, he 
despatched Lieutenants Fowler and Kdwardes with a small party 
for this purpose. After two marches they were attacked by the 
enemy, but managed to send word on to Mastang. A Mastang 
party under Captain Rosa advanced to relieve them, but was in its 
turn attacked by ovenvbelming numl>ers, and eventually had to 
cut its way back, losing Captain Ross and 54 men killed. Fowler 
and Kdwardes held out fur a week with magnificent bravery, but 
eventually were, through treachery, overwhelmed and captured. 
Mastang itself was now besieged, and Chitral completely cut off. 
The garrison of the former place made a gallant defence, and were 
able to hold out until relieved by Colonel Kelly, whose march will 
be presently described. 

Sir R. liow’s force had pushed forward to the Paingkua river, 
and on the IBth April Lieutenant Kdwardes was released by Umra 
Kban and sent into the British camp. The same day a third success- 
ful battle was fought, and on the 16th the force crossed the river, 
finally defeated the enemy, and pushed on towards Chitral. A 
few days later Lieutenant Fowler also was sent in by Umra Khan, 
who had brought these officiers down with him iVom Chitral, and 
hoped by releasing them to prevent the invasion of his country. 
But this was not General Low’s view of the matter, and on thf 
18th inst. his force occupied Umra Khan's deserted stronghold in 
Jhandol, the latter fleeing witli his family and treasure towards 
Cabul. He wss not overtaken, and remained at Cabul a refugee. 

Meantime the siege of Chitral had begun, and was being prose- 
cuted with the utmost vigour by Slier Afzul, Umra Khan having 
proceeded south to oppose Sir R. Low. The detence of Chitral 
will alw^s bo counted among the finest exhibitions of British 
pluck. The garrison numbered only 548, of whom 137 wore non- 
combatants. On the first day of the siege a recon naisaaneo by the 
garrison was repulsed with heavy loss. Captain Baird snd 24 men 
being killed. This engagement was the hardest fought during the 
whole war. The military command was in the hands of Captain 
Townshend, to whose skill, energy, and valour the successful 
resistance of the ^rrison was practically due ; Dr Robertson, 
though ranking himself as a non-combatant, assisting most 
gallantly in the perilous duties of the defence, in the performance 
of which he W'as severely wounded. The siege lasted 46 days. 
One of its most brilliant features was a sortie by Lieutenant Harley 
to destroy the besiegers' mines on the 17th April. 

The relief of Chitral was at last accomplished by Colonel Kelly. 
This officer, with his rej^iinent, the 82nd Pioneers, was at this time 
employed at road-making in the Gilgit district. On the 22nd 
March (the siege of Chitral having Wun on the 4th) Colonel 
Kelly was ordem by the Government of India to assume milita^ 
command of all the troops under the Gilgit a^ncy. He was ma^ 
acquainted with what had taken place at Chitral, and was given 
practically a free hand to make such dispositions and movements 
of the troops under his command as he considered necessary. He 
immediately decided to march over the snow passes on a relief 
expedition, in spite of the fact that this route had been considered 
impracticable by j;he Government of India and tlie road through 
Swat, Jhandol, and Dir decided on. The troops at Colonel Kelly’s 
disposal were entirely native troops, consisting of 400 men of the 
32nd Pioneers, with 2 mountain guns, 40 sappers and miners, and 
some 150 ragged and undisciplined levies ftom the wdlds of surround- 
ing native states. With this small force he had to march through 
220 miles of hostile country yielding scanely any supplies ; anil 
above all, he had to cross the terrible 8hanaur Pass, 12,230 feet 
high, at this time covered with deep snow. In the face of all 
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theiie difficalties Colonel Kelly let out on the 28rd March, the day 
a^r receiving his orders. Marching rapidly, the little force 
eucccssfully crossed the Shandur Pass on the 28th March. On 
the 9th April Colonel Kelly fought and defeated the Chitralis, and 
on the same day relieved the sarrison of Mastang* On the 18th 
April Colonel Kelly again fou^t a successful action at Nisa GoL 
The enemy having now been dupersed, the road to Ohitral was left 
clear, and on the 20th April the mllant little force relieved Chitral 
Fort without opposition from l^er Afzul and his followers, who 
had fled during the previous night General Low’s army was 
then at Umra Khan’s stronghold,, and no news arriving of the 
relief by Colonel Kelly, one lightly -equipped brigade under General 
Gatacre was pushed on towaids Chitral. On 1st May th^ crossed 
the Lewarai Pass (10,000 feet high) over deep snow. Here they 
halted, as all opposition was over. Colonel Kellv’s force soon 
returned to Gilmt but Sir Robert Low’s troops held the line from 
Nowshera to Chitral for six months while the future policy was 
being arranged. At one time during the occupation the force 
had actually received orders to evacuate the whole country ; but 
before this was commenced a change of Government occnrr^ in 
England, and the new Cabinet immediately reversed the orders of 
their predecessors. Eventually the force was withdrawn during 
September and Ootolier 1895, a brigade being left at Killa Dresh. 
This was to be relieved every two years. The Khan of Dir (to 
whom were returned the lands seized by Umra Khan) and the 
Khan of Nawayai were subsidized to keep the road in repair and 
to ensure the safety of the biennial reliefs to and from Killa Dresh. 
Umra Khan was not permitted to return to his country. Sher 
Afzul, finding resistance hopeless, surrendered with his force. He 
and twenty of his chief men, with the assassin Amir-nl-Mulk, 
wore sent to India to remain perpetually domiciled at Dharmsala, 
a hill-station in the Himalayas. (c. J. B.) 

OhltteCOtl0'| a seaport of British India, giving 
its namo to a district and a division of Bengal. It 
is situated on the right bank of the Karnaphuli river, 
about 12 miles from its mouth. It is the terminus of the 
Assam-Bengal railway. The municipal area covers about 9 
square miles; population (1881), 20,969 ; (1891), 24,069. 
Chittagong is the second seaport of Bengal. In 1897-98 
the sea-borne exports were valued at Bs. 1,1 2, 63,036, of 
which more than half was jute, other items being tea, 
raw cotton, rice, and hides. There is also a large trade 
by country boats, which brought imports in 1897-98 
valued at Ks.33,87,915, chiefly cotton, rice, spices, sugar, 
and tobacco. There is one rice-husking mill, employing 
65 ])crsons, with an out-turn valued at Rs. 1 ,50,000. There 
are a Government college, a law class, a high school, and 
two Roman Catholic convent schools. Two of the five 
printing-presses issue vernacular newspapers. 

The district of CHiTTAooNa is situated at the north-east 
corner of Bengal, occupying a strip of coast and hills between 
the sea and the mountains of Burma. Its area (excluding the 
(Jhittagong Hill Tracts) is 2563 square miles. The population in 
1891 was 1,290,167, ffiving an average density of 503 jiersons per 
square mile. Classined according to religion, Hindus numbered 
302,333 ; Mahommodans, 924,849 ; Buddhists (from Arakan), 
61,615 ; Christians, 1191, of whom 256 wore Europeans ; others,” 
179. In 1901 the population was 1,352,722, showing an increase 
of 5 per cent. The land revenue and rates are Rs. 10, 16, 834 ; the 
number of police is 497 ; the death-rate in 1897 w^as 49*46. This 
high mortality was partly due to the destructive cyclone of 
October. In 1896-97 the number of boys at school was 56,593, 
being 62 per cent, of the male population of school-going age. 
The northern portion of the district is traversed by tne Assam- 
Bengal railway. Tea cultivation is moderately successful. In 
1897-98 there were 23 gardens, with 4025 acres under tea, 
employing permanently 3556 persons and producing more than 
two million lb. The Chittagong forests yielded in 1897-98 a 
gross revenue of Rs. 77,406. 

The Chittaoono Hill Tracts, formerly an independent 
district, have been reduced to the status of a subdivision. They 
occupy the ranges between Chittagong proper and the south 
Loshai hills. The area covers 5419 square miles. In 1891 
the population was 107,286, giving an avera£[e density of 20 
persons per square mile. In 1901 thepopulanon was 124,851, 
showing an increase of 16 per cent. The inhabitants, who are 
either Arakanese or aboriginal tribes, are almost all Buddhists. 
The headquarters are at Rangamati (mpulation, 238^ which was 
entirely wrecked by the cyclone of uotober 1897. There is one 
tea garaen with 100 acres under tea, employing 120 persons and 
pro&oii^ 27,000 tb. 

The division of Chittaookq lies aittlianorth-east comer of the 


Bay of Bengal, extending northward along the left bank of the 
Meghna. It consists of the three districts of Chittagong (in- 
cluding the Hill Tracts), Noakhali, and Tipperah. Its area covers 
12,118 square miles ; the population in 1801 was 4,190,081, giving 
an average density of 345 persons per square mile. 

Chittortt, a town of British India, in the North 
Arcot district of Madras, situated in 13“ i;V N. lat. and 
79* 8' E. long. ; station on the South Indian railway. 
Population (1881), 5809; (1891), 9965. Formerly a 
military cantonment, it is now only the civil headquarters 
of the district. It has an English church, mission chapel, 
and Roman Catholic chapel, a high school, two printing- 
presses, and several literary institutes. 

OhlttYi Sir Joseph William (1828-1899), 
English judge, was bom in London in 1828. He was 
the second son of Mr Thomas Chitty (himstdf son and 
brother of well-known lawyers), a celebrated s}K^cial pleader 
and writer of legal text-l^ks, in whose pupil-room Earl 
Cairns, Lord O’Hagan, Chief Justice Whiteside, Mr Justice 
Willes, Mr Justice Quain, Sir James Hannen, and many 
other distinguished lawyers began their legal education. 
Joseph Chitty was educated at Eton and Balliol, Oxford, 
gaining a first-class in 1851, in the old honour school 
of Literm Uwnutniorei^ and being afterwards elected 
to a fellowship at Exeter College. His principal dis- 
tinctions during his school and college career li^ been 
earned in athletics, and he came to London as a man 
who had stroked the Oxford boat and captained the 
Oxford cricket eleven, besides bearing a well-known 
legal name and being possessed of first-class abilities. In 
these circumstances ho liad little difficulty in making his 
mark. Ho became a member of Lincoln’s Inn in 1851, 
was called to the bar in 1856, and made a queen’s counsel 
in 1874, electing to practise as such in the court in which 
Sir George Jossel, Master of the Rolls, presided. 
Chitty was highly successful in his method of dealing 
with a very masterful if exceedingly able judge, and soon 
gained the reputation of having the ear of the court to 
such an extent that his practice became very largo, his 
fees being stated to have amounted at one time to £13,000 
a year, a large sum for one not a law ofilcer of the Crown. 
In 1880 ho entered the House of Commons, being returned 
as Liberal member for Oxford (city) at the general election 
of that year. His parliamentary career was short, for 
in 1881 the Judicature Act required that the Master 
of the Rolls should cease to sit regularly as a judge of 
first instance, and Chitty was selected to fill the vacancy 
thus created in the Chancery division. It was remarked 
that two other judges during the century, Lord Hatherley 
and Sir William Erie, had represented Oxford in Parlia- 
ment. Sir Joseph Chitty was for sixteen years a popular 
judge, in the best meaning of the phrase, being noted for 
his courtesy, geniality, patience, and scrupulous fairness, 
as well as for his legd attainments, and being much 
respected and liked by those practising before him, in 
spite of a habit of interrupting counsel, possibly acquired 
through the example of Sir George Jcssel— a liabit which 
in the case of Mr Justice Chitty did not accelerate the 
despatch of business as it did with his predecessor, but 
which no doubt was inspired, as a rule, by his desire to 
appreciate every detail of the case before him. His ready 
ejaculation Fiat justitia mat caelum,” when a piece of the 
ceiling of his court fell while he was on the bench, is 
deserving of record. He remained a puisne judge until 
1897, when, on the retirement of Sir Edward Kay, L.J., 
he was promoted to the Court of Appeal. There he more 
than sustained — in fact, he appreciably increased — his 
r^utation as a lawyer and a judge, proving himself to 
possess considerable knowledge of the common law as well 
as of equity, during the short time which elapsed before 
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his death. He died in London on 15th February 1899, 
after a very short illness, originating in an attack of the 
{jrevailing epidemic of influenza. 

Many legal contemporaries of Sir Joseph Chitty had 
been distinguished athletes while young. Lord Esher, 
M.R., Lord Justice A. L. Smith, Mr Justice Denman, 
and Lord Macnaghten may be mentioned as instances of 
university oars who wore on the bench while he was a 
judge, while Sir Richard Webster (afterwards Lord Alver- 
Htone, L.C.J.) and Sir R. T. Reid, both law officers of the 
Crown, had b;icn “blues” for running and cricket re- 
spectively. During four seasons Chitty kept wicket for 
the Eton cloven, of which he was cajitain in 1847 (he was 
afterwards hold to be the best amateur wicket-keeper in 
England), and in those four years Eton won seven matches 
out of the eight played against Harrow and Winchester. 
At Oxford he played at cricket against Cambridge in 
1848 and 1840, and won still greater fame on the river. 
He rowed 2 in the Oxford eight in the inter-university 
boat-race of Mandi 1 849, and 4 in the second of the two 
races rowed in that year. No inter-university race as 
such took place in 1850 or 1851, but in the latter year 
Oxford with Chitty stroke won the Grand Challenge Cup 
at Henley, C^ambridge Ixung a competitor; and in 1852 
the inbir-nnivorsity race was again held, and Chitty 
stroked a strong Oxford crew to victory. In after li^ 
he acted as umpire in the inter-university boat-race for 
twenty-four years, ceasing to do so in 1881, and he was 
an active member of the Inns of Court Rifle Volunteers 
(the Devil’s Own), holding a major’s commission from 
1869 to 1877, having bt^eri one of those who organized it 
in 1860, and having then been given a commission as a 
captain. In a j)rofession largely fllltd by university men 
such a record was not likely to be forgotten. Sir Joseph 
('Jhitty married in 1858 Clara Jessie, daughter of Chief 
Baron Pollock, and left children who can thus claim 
descent from two of the best-known legal families of the 
1 9th century. 

AuTHOUTTim — Times, 10th Fohniary 1899, -Law Jovr- 
Half 18th February 1899 .^ — Law Timfs, 18tli February 1899. 
— Law Quarterly f vol. xv. j». 128 . — Law Ma^aziHe, vol. xxv. 
P- 267. (e. a. Ar.) 

ChOi9y<"l0«Roi| a town in the arrondissement of 
Sceaux, deportment of Seine, Franco, 4 miles in direct 
line 8.E. of Paris, on the left bank of the Seine and on 
the railway to Orleans. A monument was erected in 
1882 to Rouget de I’lsle, author of the “Marseillaise,” who 
died here 1836. It has manufactures of cloth, felt, gloves, 
earthenware, ])orcelain, and glass, and considerable river 
trade. Population (1881), 6700; (1901), 11,287, 

Ohol0ra«‘ — Much light has been thrown upon Asiatic 
cholera since 1880. Western exjierience has been enlarged 
by several epidemic outbretiks in different countries, and 
by one imndemic visitation of great violence ; and tho 
study of the disease by modern methods has resulted in 
important additions to our previous knowledge of its 
nature, causation, mode of dissemination, and prevention. 

The cause is a micro-organism identified by Koch in 
1883. An account of it will l)e found under Pathology 
Dififases), For some years it was 

u9m oa. ft comma bacillus,” from its supposed 

resemblance in shape to a comma, but it was subsequently 
found to bo a vibrio or sinrillum, not a liacillus. The dis- 
covery was received with much scepticism in some quarters, 
and the claim of Koch’s vibrio to be the true cause of cholera 
was long disputed, but is now universally acknowledged. 
Few micro-organisms have been more elaborately in- 
vestigated, but very little is known of its natural history, 
and its epidemiological behaviour is still surrounded by 


obscurity. At an important discussion on the subject, held 
at the International Hygienic Congress in 1894, Professor 
Gruber of Vienna declared that thedeeper investigators went 
the more difficult the problem became, while M. Metschni- 
koff 6f the Pasteur Institute made a similar admission. 
The difficulty lies chiefly in the variable characters assumed 
by the organism and the variable effects produced by it. 
The type reached by cultivation through a few generations 
may differ so widely from .the original in appearance and 
behaviour as to be "liardly recognizable, ■while, on the other 
hand, of two organisms apparently indistinguishable one 
may be innocuous and the other give rise to the most 
violent cholera. This variability offers a possible explanar 
tion of the frequent failure to trace the origin of epidemic 
outbreaks in isolated iJaces. It is commonly assumed 
that the micro-organism is of a si)ecific character, and 
always introduced from without, when cholera ai)poars in 
countries or places where it is not endemic. In some 
cases such introduction can bo proved, and in others it 
can be inferred with a high degree of probability, but 
sometimes it is imi)Ossible to trace the origin to any 
possible channel of communication. A remarkable case of 
this kind occurred at the Nictlel>en Lunatic Asylum near 
Halle, in 1893, in the sliape of a sudden, explosive, and 
isolated outbreak of true Asiatic cholera. It was entirely 
confined to tho institution, and the 2 )eculiar circumstances 
enabled a very exact investigation to be made. The facts 
led Professor Arndt, of Grcifswald, to jiropound a novel 
and interesting theory. No cholera existed in the sur- 
rounding district and no introduction could be traced, but 
for several months in the ])reviou8 autumn diarrhma had 
prevailed in the asylum. The sewage from the cstablisli- 
ment was disposed of on a farm, and the effluent passed 
into tho river Saale above the intake of the water-supply 
for the asylum. Thus a circulation of morbid material 
through the persons of the inmates was established. Dr 
Arndt’s theory was that by virtue of this circulation 
cholera was gradually devolopt^d from previously existing 
intestinal disease of an allied but milder tyjKJ. The out- 
break occurred in winter, and coincided with the freezing of 
the filter-beds at the 'v^^ater-works. Tho theory is worth 
notice, becausei a similar relation between the drainage and 
tho water-supply frequently exists in jJaccs severely 
attacked by cholera, and it has rejx^atedly been observed 
that the latter is ]>reccded by the j)revalenco of a milder 
form of intestinal disease. Tho inference is not that 
cholera can be devcloi)ed de novo^ but that tho type is 
unstable, and that a virulent form may be evolved under 
favourable conditions from another so mild as to be un- 
recognized, and consequently undetected in its origin or 
introduction. This is quite in keeping with the observed 
variability of the micro-organism, and with the trend of 
modern research with regard to the relations between 
other pathogenic germs and the multifarious gradations of 
type assumed by other zymotic diseases. The same thing 
h^ been suggested of diphtheria. 

Cholera is endemic in the East over a wide area, 
ranging from Bombay to Southern China, but its chief 
home is British India. It principally affects the 
alluvial soil near tho mouths of the great rivers, 
and more particularly the delta of tho Ganges. ^ 

Lower Bengal is 2 >re-eminently the standing focus and 
centre of diffusion. In some years it is quiescent, 
though never absent; in others it becomes diffused, for 
reasons of which nothing is known, and its diffusive 
activity varies greatly from equally inscrutable causes. 
At irregular intervals this property b^omes so heightened 
that the disease passes its natural boundaries and is 
carried east, north, and west, it may be to Europe or 
beyond to the American cdUtinent. We . must assume 
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that the micro-organism, like those of other epidemic 
diseases, acquires greater vitality and toxic energy, or 
^preater power of reproduction at some times t^n at 
others, but the conditions that govern this behaviour are 
quite unknown, though no problem has a more importtint 
bearing on public health, bacteriology, as alre^y in- 
timated, has thrown no light upon it, nor has meteorology. 
Some results of modern research, indeed, tend to assign 
increasing importance to the relations between surface s(jii 
and certain micro-organisms, and suggest that changes in 
the level of the subsoil water, to which Pettenkofer long 
ago drew attention, may be a dominant factor in determin- 
ing the latency or activity of pathogenic germs. But this 
is largely a matter of conjecture, and, so far as cholera is 
concerned, the conditions which turn an endemic into an 
epidemic diease must be admitted to be still unknown. 

On the other hand, the mode of dissemination is now 
well understood. Diffusion takes place along the lines of 
human intercourse. The poison is carried chiefiy by in- 
fected i)ersons moving from place to place; but soiled 
clothes, rags, and other articles that have come into con- 
tact with persons suffering from the disease nniy be the 
means of conveyance to a distance. There is no reason to 
suppose that it is air-borne, or tliat atmospheric influences 
have anything to do with its spread, except in so far as 
meteorological conditions may be favourable to the growth 
and activity of the micro-organisms. Beyond all doubt, 
the great manufactory of the poison is the human body, 
and the discharges from it are the great source of con- 
tagion. They may infect the ground, the water, or the 
Immediate surroundings of the i)atient, and so pass from 
hand to hand, the poison finding entrance into the bodies 
of the healthy by m(ians of food and drink which have 
become contaminated in various ways. Flies which feed 
upon excreta and other foul matters may be carriers of 
contagion. Of all the means of local dissemination, con- 
taminated water is by far the most important, because it 
affects the greatest number of people, and this is |mr- 
ticularly the case in places which bivo a public water- 
supply. A single contaminated source may exjiose the 
entire population to danger. All severe outbreaks of an 
explosive character arc due to this cause. It is also 
possible that the cholera poison multiplies rapidly in 
water under favourable conditions, and that a reservoir, 
for instance, may form a sort of forcing -bed. But it 
would be a mistake to regard cholera as purely a water- 
borne disease, even locally. It may infect the soil in 
localities which have a perfectly pure water-supply, but 
have defective drainage or no drainage at all, and then it 
will be found more difficult to get rid of, though loss for- 
midable in its effects, than when the water alone is the 
source of mischief. In all these respects it has a great 
affinity to enteric fever. With regard to locality, no 
situation can be said to be free from attack if the 
disease is introduced and the sanitary conditions arc 
bad ; but, si^eaking generally, low-lying places on alluvial 
soil near rivers are more liable than l^ose standing high 
or on a rocky foundation. Of meteorological conditions it 
can only be said with certainty that a high temperature 
favours the development of cholera, though a low one does 
not prevent it. In temperate climates the summer months, 
and particularly August and September, are the season of 
its greatest activity. 

Cholera spreads westwards from India by tw^o routes — 
^1) by sea to the shores of the Red Sea, Egypt, and the 
Mediterranean ; and (2) by land to Northern 
India and Afghanistan, thence to Persia and 
Central Asia, and so to Russia. In the great 
invasrons of Europe during the 19th century it some- 
tixues followed 6ne route and sometimes the other. Four 
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Hurh invasions arc mentioned in the article in the ninth 
edition of the Kncijviopmdui — those of 1830-39, 1847-4!), 
1853-54, and 1865-07 — ^but by some writers the epidemic 
of 1853 is regarded as a recrudescence of that of 1S47. 
The earlier ones followed the laud route by way of 
Afghanistan and Persia, and took several years to reach 
Europt\ That of 1865 travelled more rapidly, being 
carried from Bombtiy by sea to ^lecea, frojii there to Suck 
and Alexandria, and then on to various Mediterranean 
ports. Within the year it had not only spread extensively 
in Europe^, but had remhed the West Indies. In 18GG it 
invaded England and the United States, but during tlit, 
following ye^r it died down in the West. The subsequent 
history of cholera in Europe may be sUted chronologically. 

1869-74. — This invasion >vas traced to the great 
gathering of pilgrims at Hardwar on the UpiK?r (langes 
in the month of April 18G7. From there the returning 
iwlgrims carried it to the Punjab, Cashmere, and Afghan- 
istan, whence it spread to Persia and the Caspian, but it 
did not reach Russia until 18G9. During the next four 
years a numbt?r of outbreaks occurred in Central Europe, 
and notably one at Munich in the winter of 1873. The 
irregular character of thesci epidemics suggests tJiat they 
were rather survivals from the pandemic \^ave of 1867 
than fresh importations, but there is no chuibt that cholera 
W'as carried overland into Russia in the manner dc^seril)ed. 

1883-87. — This visitation, again, caiiuj by the Mediter- 
ranean. In 1883 a severe outbreak occurred in Egypt, 
causing a mortality of above 25,000. Its origin remained 
unknown. During this ejndeinic Koch discovered the 
comma bacillus. The following year cholera ai)pcared at 
Toulon. It was said to have been brought in a troopship 
from Saigon in Cochin China, but it may have been con- 
nected with the Egyj)tian epidemic. A severe outbreak 
followed and reached Italy, nearly 8000 persons dying in 
Naples alone. In 1885 the south of Franc(j, Italy, Sicily, 
and Spain all suffered, especially tlie last, where nearly 
120,000 deaths occurred. Portugal escaped, and the 
authorities there attributed their good fortune to the insti- 
tution of a military cordon, in which they have had implicit 
confidence ever since. In 1 886 the same countries suffered 
again, and also Austria-Hungary. From Italy the disease 
was carried to South America, and even travelled as far as 
Chile, where it had previously been unknowui. In 1887 it 
still lingered in the Mediterranean, causing great mortality 
in Messina especially. According to Dr Wall, this epidemic 
cost 250,000 lives in Europe and at least 50,000 in 
America. A particular interest attaches to it in the fact 
that a localised revival of the disease was caused in Spain 
in 1 890 by the disturbance of the graves of some of the 
victims who had died of cholera four years previously. 

1892-95. — This gn^at invasion reverted aj^in to the old 
overland route, but the march of the disease vras of 
unprecedented rapidity. Within less than five months it 
travelled from th(J Nortli-West Provinces of India to St 
Petersburg, and j»robably to Hamburg, and thence in a few 
days to Phigland and the United States, This speed, in 
such striking contrast to the slow advance of former 
occasions, was attributed, and no doubt rightly, to im- 
])roved steam tninsit, and particularly the Transcaspian 
railway. The i)rogre8S of the disease was traci'd from 
place to place, and almost from day to day, with great 
])rocisiou, showing how it moves along the chief highways 
and is obviously carried by man. The main facts are as 
follows : — Cholera was extensively and severely j^revalent 
in India in 1891, causing 601,603 deaths, the highest 
mortality since 1877. In March 1892 it broke out at the 
Hardwar fair, a day or two before the pilgrims dispersed ; 
on 19th April it was at Kabul, on 1st May at Hqrat, 
and 26th May at Meshed. From Meshed it. moved in 
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three directions— due west to Tehran in Persiai north-east 
by the Transcaspian railway to Samarkand in Central 
Asia» and north-west, by the same line in the opposite 
direction, to Uzun-ada on the Caspian Sea. It reached 
Uzun-oda on 6th June; crossed to Baku, 18th June; 
Astrakhan, 24th Juno; then up the Volga to Nijni 
Novgorod, arriving at Moscow and St PetersWg early in 
August. The part played by steam transit is clear from 
the fact that the disease took no longer to travel all the 
way from Meshed to St Petersburg by rail and steamboat 
than to traverse the short distance from Meshed to 
Tehran by road. On 16 th August cases began to occur 
in Hamburg ; on 19th August a fireman was taken ill at 
Grangemouth in Scotland, where he had arrived the day 
before from Hamburg; and on Slst August a vessel 
reached New York from the same ])ort with cholera on 
board. On 8th September the disease appeared in 
Galicia, having moved somewhat slowly westwards across 
Russia into Poland, and on 26th September it was in 
Budapest. Holland and Servia were also attacked, while 
isolated cases were carried to Norway, Denmark, and 
Italy. Meanwhile two entirely separate epidemics were in 
progress elsewhere. The first was confined to Arabia and 
the Somali coast of Africa, and was connected with the 
remains of an outbreak in Syria and Arabia in 1890-91. 
The second arose mysteriously in France about the time 
when the overland invasion started from India. The 
first known case occurred in the prison at Nanterre, near 
Paris, on Jlst March. Paris was afiected in April, and 
Havre in July. The origin of this outbreak, which was of 
a much less violent character than that which came 
simultaneously by way of Russia, was never ascertained. 
Its activity was confined to France, particularly in the 
neighbourhood of Paris, together w^ith Belgium and 
Holland, which was placed between two fires, but escaped 
with but little mortality. The number of i^ersons killed 
by cholera in 1892, outside of India, wjis reckoned at 
378,449, and the vast majority of those died within six 
months. The countries which suflered most severely were 
as follows: — European Russia, 151,626; Caucasus, 
69,423 ; Central Asian Russia, 31,804 ; Siberia, 15,037 — 
total for Russian empire, 267,890; Persia, 63,982; 
Somaliland, 10,000; Afghanistan, 7000; Germany, 
9563; Franco, 4550; Hungary, 1255; Belgium, 961. 
Curiously enough, the south of Europe, which had been 
the scene of the previous epidemic visitation, escaped. 
The disease was of the most virulent character. In 
European Russia the mortality was 45*8 per cent, of the 
cases, the highest rate ever known in that country ; in 
Germany it was 51*3 i)er cent. ; and in Austria-Hungary, 
57*5 per cent. Of all the localities attacked, the case of 
Hamburg was the most remarkable. The presence of 
cholera was first suspected on 16th August, when two 
cases occurre^d, but it was not officially declared until 23rd 
August. By that time the daily niunber of victims had 
already risen to some hundreds, while the experts and 
authorities were making up their minds whether they had 
cholera to deal with or not. Their decision eventually 
came too late and was su|H>rfluous, for by 27th August 
the people were btung stricken down at the rate of 1000 
a day. This rate was maintained for four days, after 
which the vehemence of the pestilence began to abate. 
It gradually declined, and ceased on 14th November. 
During those three months 16,956 persons were attacked 
and 8605 died, the minority within the space of a few 
weeks. The town, ordinarily one of the gayest places of 
business and pleasure on the Continent, l^came a city of 
the dead. Thousands of persons fied, carr 3 ring the disease 
into all parts of Germany; the rest i^ut themselves 
indoors ; the shops were clo^ the trams ceased to run, 


the hotels and restaurants were deserted, and few vehicles 
or pedestrians were seen in the streets. At the cemeter>% 
which lies about 10 miles from the town, some hundreds 
of men were engaged day and night digging long trenches 
to hold double rows of coffins, while the funerds formed 
an almost continuous procession along the roads ; even so 
the victims could not be buried fast enough, and their 
bodies lay for days in sheds hastily run up as mortuaries. 
Hamburg had been attacked by cholera on fourt^n 
pi'evious occasions beginning with 1831, but the mortality 
had never approached that of 1892 ; in the worst year, 
which was 1832, there were only 3687 cases and 1765 
deaths. The disease was believed to have been introduced 
by Jewish emigrants passing through on their way from 
Russia, but the importation could not be traced. The 
Jews were segregated and kept under careful supervision 
from the middle of July onwards, and no recognized case 
occurred among them. The total number of places in 
Germany in which cholera appe^ared in 1892 was 269, 
but it took no serious hold anywhere save in Hamburg. 
The distribution was chiefly by the waterways, which seem 
to affect a larger number of places than the railways as 
carriers of cholera. In Paris 907 persons died, and in 
Havre 498. Between 18th August and 2l8t Octobcjr 
38 cases were imported into England and Scotland through 
eleven different ports, but the disease nowhere obtained a 
footing. Seven vessels brought 72 cases to the United 
States, and 16 others occurred on shore, but there was no 
further dissemination. 

During the winter of 1892-93 cholera died down, but 
never wholly ceased in Russia, Germany, Austria-Hungar}’, 
and France. With the return of warm weather it showed 
renewed activity, and prevailed extensively throughout 
Europe. The recorded mortality for the principal 
' countries was as follows : — Russia (chiefly western pro- 
vinces), 41,047 ; AustriarHungary, 4669 ; France, 4000 ; 
Italy, 3036; Turkey, 1500; Germany, 298; Holland, 
376; Belgium, 372 ; England, 139. Hardly any country 
escaped altogether ; but Europe suffered less than Arabia, 
Mesopotamia, and Persia. Cholera broke out at Mecca in 
Juno, and owing to the presence of an exceptionally large 
numl^r of pilgrims caused an appalling mortality. The chief 
sheroef estimated the mortality at 50,000. The pilgrims 
carried the disease to Asia Minor and Constantinople. In 
Persia also a recrudescence tookplaceand proved enormously 
destructive. Dr Barry estimated the mortality at 70,000. 
At Hamburg, where new waterworks had been installed 
with sand filtration, only a few sporadic cases occurred 
until the autumn, when a sudden but limited rush took 
place, which was traced to a defect in the masonry per- 
mitting unfiltered Elbe water to pass into the mains. In 
England cholera obtained a footing on the Humber at 
Grimsby, and to a lesser extent at Hull, and isolated attacks 
occurred in some 50 different localities. Excluding a few 
ship-borne cases, the registered number of attacks was 
287, with 135 deaths, of which 9 took place in London. 
It is interesting t<5 compare the mortality from cholera in 
England and Wales, and in London, for each year in which 
it ^ prevailed since registration began : — 



England and Wulea. 

London. | 

Ymr. 

Deaihi. 

Deathn tier 10,000 
living. 

Deaths. 

Deaths per 10,000 
living. 

/1848 

1,908 

1*1 

652 

2*9 

1 1849 

68,298 

30*8 

14,137 

61*8 

/1858 

4,419 

2*4 

888 

8*6 

1 1864 

20,097 

10*9 

10,788 

42*8 

J1866 

1,207 

0*6 

196 

0*6 

1 1866 

14,078 

6*8 

6,696 

18*4 

jl898 

186 

0*06 

9 

0*002 

tl894 

nil 

nil 

nil 

nil 
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In 1894 no deaths from cholera were recorded in 
England, but on the Continent it still prevailed over a 
wide area. In Russia over 30,000 persons died of it, in 
Germany about 500, but the most violent outbreak was in 
Qalicia, where upwards of 8000 deaths were registered. 
In 1895 it still lingered, chiefly in Russia and Galicia, 
but with greatly (Uminished activity. In that year 
Egypt, Morocco, and Japan were attacked, the last 
severely. Since then cholera has been in abeyance until 
the severe epidemic in India in 1900. 

The great invasion just described was fruitful in lessons 
for the prevention of cholera. It proved that the one 
real and sufficient protection lies in a standing 
condition of good sanitation backed by an 
efficient and vigilant sanitaiy administration. 
The experience of Great Britain was a remarkable piece 
of evidence, but that of Berlin was perhaps even more 
striking, for Berlin lay in the centre of four fires, in direct 
and frequent communication with Hamburg, Russia, 
France, and Austria, and without the advantage of a 
sea frontier. Cholera was repeatedly brought into Berlin, 
but never obtained a footing, and its successful repression 
was accomplished without any irksome interference with 
traffic or the ordinary business of life. The general 
success of Groat Britain and Germany in keeping cholera in 
check by ordinary sanitary means completed the conver- 
sion of all enlightened nations to the policy laid down so 
far back as 1865 by Sir John Simon, and advocated by 
Great Britain at a series of international congresses — the 
policy of abandoning quarantine, which Great Britain did 
in 1873, and trusting to sanitary measures with medical 
inspection of persons arriving from infected places. This 
principle was formally adopted at the international con- 
ference held at Dresden in 1893, at which a convention 
was signed by the delegates of Germany, Austria, Belgium, 
France, Great Britain, Italy, Russia, Switzerland, Luxem- 
burg, Montenegro, and the Netherlands. Under this 
instrument the practice is broadly as follows, though the 
pro(!edure varies a good deal in different countries : — Ships 
arriving from infected i)ort8 are inspected, and if healthy 
are not detained, but bilge -water and drinking-water are 
evacuated, and iKJrsons landing may be placed under 
medical supervision without detention ; infected ships are 
detained only for purposes of disinfection ; persons suffer- 
ing from cholera are removed to hospitiil ; other persons 
lauding from an infected ship are placed under medical 
observation, which may mean detention for five days from 
the last case, or, as in Great Britain, supervision in their 
own homes, for which purpose they give their names and 
places of destination before landing. All goods are freed 
from restrictions, except rags and articles believed to bo 
contaminated by cholera matters. By laud, passengers 
from infected places are similarly in8|x?cted at the frontiers 
and their luggage ** disinfected ” — in all cases a pious 
ceremony of no practical value, involving a short but often 
vexatious delay ; only those found suffering from cholera 
can be detained. Each nation is pledged to notify the 
others of the existence within its own borders of a ** foyer ” 
of cholera, by which is meant a focus or centre of 
infection. The precise inter})rctation of the term is left 
to each Government, and is treated in a rather elastic 
fashion by some, but it is generally understood to imply 
the occurrence of non-imported cases in such a manner as 
to point to the local presence of infection. The question 
of guarding Euroi^e generally from the danger of diffusion 
by pilgrims through the R^ Sea was settled at another 
conference held in Baris in 1894. The provisions agreed 
on included the inspection of pilgrims at ports of departure, 
detention of infected or suspected iJersons, and supervision of 
pilgrim ships and of pilgrims proceeding overland to Ifocca. , 
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The substitution of the procedure*, above descritel for 
the old measures of quarantine, and other still more dnistic 
interferences with traffic, presupposes the existence of a 
sanitary service and fairly good sanitary conditions if 
cholera is to bo effectually prevented. No doubt if 
sanitation were ijerfect in any plac^e or country, cholera, 
along with many other diseases, might tlicre hv. ignored, 
but sanitation is not jicrfect anywhere, and tlierefon* it 
requires to be supplemented by a system of notification 
with prompt segregation of the sick and destruction of 
infective material These things imply a regular organiza- 
tion, and it is to the public health service of Great Britain 
that the complete mastery of cholera has mainly been due 
in recent years, and jjarticularly in 1893. Of sanitary 
conditions the most important is unquestionably the water- 
supply. So many irrefragable proofs of this fact were 
given during 1892-93 that it is no longer necessary to 
refer to the time-honoured case of the Broad Street pump. 
At Samarkand three regiments were encunipwl side l»y 
side on a level plain close to a stream of water. The 
colonel of one regiment took extraordinary pn'oautions, 
placing a guard over the river, and compcdliiig his men to 
use boiled water even for washing. Not a single i?aso of 
cholera occurred in that regiment, while tlie others, in 
which only ordinary precautions were taken, lost ov(*r 
100 men. At Ashkabad the cholera had almost disappeareil, 
when a banquet was given by the governor in hoiu^ur of 
the Czar’s name-day. Of the guests onoditilf died within 
twenty-four hours ; a military bind, which was present, lost 
40 men out of 50 ; and one regimciut lost half its men and 
9 officers. Within forty-eight hours 1 300 persons died out t>f 
a total population of ab>ut 1 3,000. Thci water-sui)ply cann* 
from a small stream, and just before the l)anquet a heavy 
rain-storm had occurred, which 8W(?pt into the stream all 
surface refuse from an infected village higher up and some 
distance from the banks. But the (jlassical example was 
Hamburg. The water-supply is ol>tained from the Ellx*, 
which became infected by somcj means not ascertained. 
The drainage from the town also runs into tlie river, ami 
the movement of the tide was sufficidiiit to carry tin* 
sewage matter uj) above the water -intake. The water 
itself, which is no cleaner than that of the Tliames at 
London Bridge, underwent no purification whatever before 
distribution. It passed through a coiijde of ponds, 
sup{)OBed to act as settling Uinks, but owning to the 
growth of the town and increased demaiirl for water, it 
was pumi)ed through too lapidly to i)crmit of any 
subsidence. Eels and other fish constantly found their 
way into the houses, while the mains were lined with 
vegetation and Crustacea. The water-piijcs of Hamburg 
had a jHiculiar and abundant fauna and flora of their own, 
and the water they delivered was commonly called Fleinch- 
hviike^ from its resemblance to thick soup. On the other 
hand, at Altona, wdiich is continuous with Hamburg, the 
water was filtered through sand. In all other respects tlie 
conditions wore identical, yet in Altona only 328 jHirsons 
died, against 8605 in Hamburg. In some streets one side 
lies in Hamburg, the other in Altona, and cholera stopjK'd 
at the dividing line, the Hamburg side being full of cases 
and the Altona side untouched. In the following year, 
when Hamburg had the new filtered supply, it enjoyed 
equal immunity, save for a short jieriod w’hen, as wo havci 
said, raw Elbe water accidentally entered the mains. 

But water, though the most imi>ortiint condition, is not 
the only one affecting the incidence of cholera. The case 
of Grimsby furnished a striking lesson to the contrary. 
Here the disease obtained a decided hold, in spite of a 
pure water-supply, through the fouling of the soil by 
cesspits and defective drainage. At Havre also its 
prevalence was due to a similar cause. Further, it was 
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< oTicluftivoly proved at Grimsby that cholera can be spread 
by sewagc-fcd shell-hsh. [Several of the local outbren^s in 
J^]nglaiid were traced to the ingestion of oysters obtained 
from the Grimsby beds. In short, it may be said that all 
insanitary conditions favour the i>revalence of cholera in 
some degree. Preventive inoculation witli an attenuated 
virus was introduced by M. Haffkine, and has been 
e xtensively used in India, with considerable appearance of 
success so far as the statistical evidence goes. 

As alrcMidy remarked, the latest manifestations of 
i'liolera show that it lias lost none of its former virulence 
TnMtmMi fatality. The symptoms, about which 
* nothing need bti said, are now regarded as the 
effects of the toxic action of the ])oison formed by tho 
micro-organisms upon tho tissues and esjKJcially ujw)n the 
nervous system. But this theory has not It'd to any 
eirective treatment. Di'Ugs in great variety were tried in 
the Continental hosiiitalsin 1892, but without any distinct 
success. The old controversy iK'tween the a])orient and 
the astringent treatment reaj)j)eared. Tn ilussia the 
ft)rmer, which aims at evociuatiiig the jM)iHf)ii, was more 
generally adoj)ted ; in Germany the latter, whic^li tries to 
conserve strength i)y stopping the flux, found niore favour. 
Two methods of treatment were invariably f'-und to give 
great relief, if not to prolong life and promote recovery — 
the hot Isith and the injection of salted water into the 
veins or the subcutancious tissue. These tw^o should 
4dways be tried in the cold and collapsed sbigt's of cholcmi. 

(■Iiolera JVtMtrfis , — 'J'lie word which is good 

Ijiitin, iind uhihI by Cicero, means “belonging to oiir 
country.” It is applied to the (iiiginal form of cholera, 
known from time immemorial, in order to distinguish it 
from the Asiatic variety, whi^di was unknown until the 
19th century. The relations between th(' two are very 
obscure. Clinically they may exactly reseiiibh? cai;h other, 
and bacteriology has not been able to draw aii aUsolutcj 
line lietweeii thenn. The real difference is e]»i(U;miological. 
Cholera — that is, cholera nostras - was de.scribed by 
Sydenham two centuries ago as soinetiines ei>idcinic, but 
only tho Asiatic variety has been known to l^ehavc as a 
4lestructive pestilence j by cholem nostras is generally 
meant a disease which may be violent in individual cases, 
but possesses no epidemic sigiiiticaiice. 

Soo Local Government Hoard Jteporis, 1892-93*94*95. — Cmcmow. 
Tite Uholcru Lpuiemic of LSUi in the Unseian Empire. — Wall. 

‘ ‘ Asiatie Cljolcra. ” — N oitku. Epidemiological Socict fs Transtic- 
tioii8f vol. xvii. (a. Rl.) 

OhorlOYi municiiMiI borough, ])arisli, and markt't 
town, England, in the Chorley division of Lancashire, 22 
miles N.W. from Manchester by rail, llecent public 
buildings include St George’s church institute and a 
cottage hospital and public dispensaiy. There is a public; 
free library. Cotton -spinning and the manufacture of 
cotton and miLslin ai*e extensively carried on, and there 
are also iron and brass foundries and boiler factorii?s. 
Area of municipal l)orough, 3(514 acres. Poimlation 
(1881), 19,478 ; (1891), 23,087; (1901), 26,850. 

Chbruniy ancient Eiijchaita^ altitude 2300 feet, a 
town of Asia Minor, in the Yuzgat sanjak of the Angora , 
vilayet, situated at the edge of a wide plain. Euchaita 
was attacked by the Huns a.d. 508, and became a centre 
of religious enthusiasm. Population, 12,500, including a 
few Christians. 

Chota (or Chutia) Najpfpuri a division of British 
India in Bengal, consisting of five British districts and nine 
t ributary states. It is a hilly, forest-clad plateau, inhabited 
mostly by aboriginal races, lietween the basins of the 
Sono, the Ganges, and the ^lahanadi. The five British 
districts are Hazaribagh, Lohardaga, Palamau, Manbhiim, 
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and Binghbhum. The total area is 26,966 square miles, 
and in 1891 the population was 4,628,792, giving an 
average density of 172 persons per square mile, compared 
with 471 for Bengal generally. Christian missions have 
been specially active in this trac);. In 1891 the numl)cr 
of native converts was 88,897, mostjy in Lohardaga, being 
more than half the total for all Bengal. In 1896-97 five 
missions maintained 203 schools, attended by 5063 boys 
and 1208 girls. The nine tributary states of Chota Nagpur 
are Sirgiya, Gangpur, Udaipur, Jashpur, Bonai, Korea, 
Changbhakar, Kharsawan, and Sc^aikella. The two last are 
tiny areas within the British district of, Singhbhum, on the 
line of the Bongal-Nagpur railway. Tho others stretch 
over a largo tract of hills separating Bengal from the 
Central Provinces. The total area comprises 1 6,b54 square 
miles. The population in 1891 was 883,359, giving an 
average density of 55 iiersons per square mile, ranging 
from 238 in Kharsawan to 20 in Changbhakar. In 1 901 
the total population was 982,439, showing an increase of 
11 per cent. The total gross revenue of the chiefs is 
estimated at Rs. 2,40,000 ; tho number of schools is 79, 
with 1626 pupils. Tho Bengal-Nagpur railway touches 
on Udaipur, and runs through a considerable jiart of 
Gangpur. In this last state there wore serious disturbances 
in 1896, but the administration is improving under closer 
British supervision. 

Christa.cl0lphiftns {Xpurrou dScAr/^o^), a com- 
munity founded by John Thomas (1848), who studied 
medicine in London and then migrated to America. 
There he at first joined the “ Campbcllites,” but 
afterwards struck out independently, preaching largely 
upon the aiq)li cation of Hebrew proplnxy and of 
the language of the Apocalypse to currtJiit and future 
jK)litical events. Tii America and in Great Britain he 
gathered a number of adherents, and formed a com- 
munity which is said to have extended to most Knglish- 
s]ieaking countries. It consists of exclusive “ Eccle.sias,” 
with neither ministry nor organization. Tbe members 
meet on Sundays to “ break bread ” and discuss the Bible. 
Their theology is strongly millenarian, centring in the 
hoi)e of a world-wide theocracy, with its seat at Jerustilem. 
They believe that they alone have tho true exegesis of 
Scrii)turc, and that the “ faith of Christendom ” is “ com- 
]>ounded of the fables predicted by Paul.” No statistics 
are published. 

See RoBKiirs. Dr Thomas : Ilia Life and JVork^ and A Declaru- 
twn of the Truths &c. Birmingham. 

Christchurohp town in Sclwyn county, New 
Zealand, next to Dunedin the most populous town in 
iSoiith Island. Its manufactures are of iiuiiortauce, 
though it.s ])osition is still due mainly to the large 
agricultural district round it. Its cathedral church, 
museum, jmblic library, public gardens, agricultural 
show-grouiul, and chief cricket -ground.s are the best 
of their kind in the colony. Three hundred students 
attend lectures Canterbury College. Steam tmmways 
connect tho town with the sea-side, and though flat, it is 
well drained and healthy. Its fine public park has been 
well planted and improved. Its suburbs are noted for 
the numl>er and taste of their private gardens. Mean 
tem])eratuFe for the year, 62° ; average yearly rainfall, 26 
inches. Population (1901), 17,537; including suburbs, 
57,041. 

Christian iX., King of Denhark (1818 ), 

fourth son of Duke Wilhelm of Schleswdg-Holstein-Sonder- 
burg Gliicksburg, was bom 8th April 1818, and succeeded 
to the throne on the death of King Frederick VII., 16th 
November 1863, in accordance with the provisions of the 
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Treaty of London of 8th May 1852, and the Danish law in the Danish rarliamcnt, which from 187:1 95 regularly 
of succession of Slst July 1853, On 26th Au^st 1842 refused to vote the budgets presented i)y his iusiji*st.y's 
he married Louise, daughter of Landgrave Wilhelm of ministei*s. On 29th September 1898 the king lost liis 
Hesso-CasseL In 1846, when the whole house of Schles- consort Louise, who died at the age of eighty-one. Their 
wig-Holstein signed the famous ** Protest,” Christian held numerous childrcm made brilliant inarriagtjs : ( I ) Frtideri<*l;, 
back, and he was the only prince of that house who born 3rd June 1843 ; married, 28th July 1869, l(» IViiicess 
remained in the military service of Denmark from Louisa of Swe<len and Norway; (2) Alexandra, Ihuh 1st 
1848-50. Ho was therefore clearly indicated as the DecemW 1844 ; married, 10th March 1863. to t I k rrim e 
proper person to fill the vacant place of heir to the of Wales, now King Edward YIL; (3) Wilhelni, Immu 2 Ith 
Danish throne, to which he had a claim in right of his December 1843, elected King of the Hfdloiies, undisr tin* 
wife, the cousin and heiress of Frederick VIL, and ho was title of Georgios, by the Cin?ek National Assi‘nil>ly, 31st 
so recognized by the Treaty of Warsaw of 5th January March 1863 ; married, 27th OctcJKu- 1867, to Olga 
1861. Upon coming to the throne his first act was to Constantinowna, grand dm^hess of llussia ; (4) Marie 
ratify the Eider Danish constitution, by which the Duchy Dagmar, born 26th November 1847 ; niarri(‘d, 9t1i 
of fiihleswig was incori)oratod with Denmark. This led November 1866, to Alexander III., Cziir of Kiissia; (5) 
to a war with Prussia and Austria, which ended with the Tliyra, born 29th September 1853; man ioil, 21st Dmunlw r 
Peace of Vienna, 30th October 1864, Christian ceding 1878, to Prince Ernest Augustus, duke of CumbcrlaiKl : 
Schleswig-Holstein and Lauenburg to Germany. The (6) Waldemar, born 27th October 1858; married, 2 Jiid 
king’s pronounced conservatism has led to serious collision October 1885, to Princess Marie dXlrleans. 
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T he present article does not deal with the state, con- take an examide of a i)eriod of reaction, it scc nis well 
dition, or progress of any particular or national established that towards the c4o8(» of the 2nd century tin- 
church. The recent history of various Christian communions Christian population in the Koman empire declined, 
will bo found under their special and appropriate titles; Persecution diminished the numbers of the Cliunli. In 
but, in addition to those articles which treat of the present the 18th century Voltaire felt justified in predicting that 
position and prospects of particular churches, it has been Christianity w^as about to disappear from among men. 
thought well to devote some space to a wider purpose, and He sj)oke more from liis w ishes than his judgment, jierhaps; 
to endeavour to measure the progress of what may for but he w^as too shrewri an observer of his times to Jiave com- 
coiivcnience’ sake be called the Christian Church at large. | initted himself to prophecy without somt^ real or apparent 
The object, therefore, of this article is to deal with the j justification. He saw that to a large extent the intellect luil 
advance of the Church of Christ generally ; it aims at j classes of his countrymen bad been alienated or seduced 
putting l)cfore its readers the present position of Christen- | from their faith. He did not perceive the religious forces 
dom in relation to the moving forces and influences of the which were even then at w^ork preparing for the rcjiivi‘im- 
world ; in brief, it is an attempt to answer the question, tion of Christian encrg 5 \ As there have heaii ejioebs of 
How far has the Christian idea advanced among men ? arrested progress in Christian history, m there have been 
Naturally and necessarily the question suggests a wide jdaccs where Christianity has miule progress, but where the 
range of inquiry, and, to be fully answered, would require a promise of earlier successes has not lx)(‘n sustained, lieadei s 
treatise rather than a brief article ; but wdiile it will be need- of Christian history have asked, What became of the half 
fill, fn>m time to time, to take a backward glance at other million converts in Bouth India who owed their faitli to 
and eai'lier ages, wo shall, as far as is possible, restrict our- Xavier, or of the 300,000 in Ceylon who weix? tlu^ fruits 
selves to the movements of recent years, and the period of Dutch missionaiy effort ? Still inon*, reailers will recall 
which we wish to keep specially in mind will bo the last the story of Christianity in North Africa, and the vigorous 
generation. Roughly speaking, our sketch will lie mainly churches in Carthage, Alexandria, and Hij>po. Few facts 
occupied with the period covered by the latter half of the mark more eloquently the temporary ebb of Christian 
1 9th century. We shall endeavour to measure the progress influence than the decay of the clmrches w hich were once 
of Christianity in various ways, by reference to statistical the churches of Cyprian, Augustine, and Origim. 
facts, to influences iu matters not reducible to statistics, Christianity — it is w'ell to realize the fact — lias lx i n 
and, lastly, by reference to certain changes in the direction subject to certain human influences, or, to speak najiv 
of Christian energy and methods observable in recent years, correctly, the Christian Church iiiuiilx.‘red among it s 

adherents multitudes who wen^ sw'ayc’d by the onlinarv 
I. The Measurement op the Progress op Christianity emotions and jiassions of mankind, and w t*re oix?n to the 
AS EXPRESSED BY STATISTICS. influences of fear or gain. There were favourable as wx‘l] 

Statistics are proverbially misleading; but while we; as unfavourable times. This was frankly recognized by 
may well use them writh caution, and exercise careful self- the earliest C^’hristian historian, when he notetl the fact 
re.straint in making hasty inferences from them, they are that w^hen jiersecutiou ceased the Cliiirch was multii>liiM! 
valuable within their measure and scope. The individual (Acts ix. 31). There w'ere, in fact, periods which tested 
items must not be unduly pressed; we must even bear iiii the stability of men’s faith, and which enabled men to 
mind that the apparent significance of their details may distinguish between the transitory wave, whost* size* and 
be readily misunderstood ; but they furnish the basis of bulk was duo to some favourable wind, and the rising tide, 
judging the general direction of a given movement ; they whicn owed its strength to more heavenly influence. Tin* 
enable us to discriminate between the inrush of the wavO table which wx3 present Ixjlow refli'cts these Hiietiiating 
and the incoming of the tide. Thus we note in the history conditions, but, on the whole, witnesses to a stead}' and 
of Christianity certain periods of reaction ; the rapid continuous advance. 

])rogre 3 s in one ago is checked in another. There were (i.) The proporfion of ilie ChriMian 2)(yfndaium tn 1 hr 
times when the very life of Christianity seemed to bd pojndatum of the world is the subject of our first statistical 
threatened ; there are places where fiourisl^ing Christian! intjuiry. Gibbon estimated that on the most favourable 
churches existed, and from which they have vanished. To estimate the Christian population of the empire before 
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the days of Constantine was one-twentieth of the whole 
Milnmn’s edit, 1846, voL i. p. 520). Bishop 
Lightfoot so far agre^ with Gibbon that he regarded 
{Uisiorical EnsayB^ pp. 79, 80) the estimate as too 
favourable, but he accepted it as a sufficiently just 
one for purposes of comparison. He reckoned that the 
empire of Home ruled over from one-seventh to one-tenth 
of the then population of the world ; thus the Christian 
jx)pulation in the close of the 3rd centuxy could only claim 
at the most one-twentieth of one-seventh of the human 
race — only one in every 140. Bishop Lightfoot, in 
conclusion, adopted ^ as the proportion of Christians to 
the world population at that time. He claimed that the 
proportion in the present day was one in five. But there 
is reason to think that this is below the true proportion. 
The Christian Church to-day can, it is believed, clam one- 
third of the population of the world. 

The following tables can only be accepted as rough and 
apprommate estimates. We have very few data for deter- 
mining either the population of the world or the Christian 
population from century to century, but on the whole the 
proportions set out hero are probably sufficiently near the 
fact for gtmeral purposes of comparison. 

The accompanying table exhibits at a glance the general 
]>rogrc8s of Christianity : — 


A. a 

WorM Population. 

Ohrlitian Population. 

100 

... 

5,000,000 

200 


2,000,000 

300 


5,000,000 

400 


10,000,000 

800 


30,000,000 

900 


40,000,000 

1000 


60,000,000 

1500 


100,000,000 

1600 


125,000,000 

1700 


156,000,000 

1800 

1,000,060,000 

200,000,000 

1875 

1,396,842,000 

394,000,000 

1880 

410,000,000 

1890 

... 

493,000,000 

1896 

1,500,000,000 

500,000,000 


The diminution between a.d. 100 and a,d. 200 is 
accounted for by persecution ; the rapid increase between 
A.D. 300 and A.D. 400 to the patronage of the Emperor 
Constantine. The Christian reader will note, however, 
with satisfaction that the increase within the last hundred 
years has been more rapid than in any similar period, and 
that the ratio of increase has been augmented since 1880. 
The Protestant reader will observe that the increase within 
the last three or four hundred years has been more rapid 
than in the period preceding the Eeformation. 

The increase in the 19th century is represented by the 
following figures. The percentage of the Christian popu- 
lation to the world i)opulation, which was 20 in 1800, was 
28*5 in 1875 and was 33*3 in 1896; and whereas the 
average yearly increment between 1800 and 1876 was 
something over 2,500,000, it was over 5,000,000 between 
1875 and 1896 ; or, to put the result in quarter-century 
periods, whereas the average gain for each of the first throe 
quarters of the 19th century was 65,000,000, the average 
gain of the last quarter of the century was 106,000,000. 
It is worthy of note that this coincides with the period 
during w'hich intercession for missions became a recog- 
nized duty on the of the Church. Dr Dorchester 
speaking of the United States, says in his Froblerns of 
HdigiouB Progress that whereas in the beginning of the 
<;entury the proportion of communicants to the population 
was one in fourteen or fifteen, in 1890 it was one in four or 
five ; or, in other words, while the population had grown 
11‘8-fol^ the communicants hod increased 38-fold. 

Thus it would seem that simultaneously with the deepen- 
ing of the religious spirit in the Christian churches there has 


been rapid progress in the spread of Christianity. We can 
only indicate this advance by the general figures we have 
cit^ ; but it may serve to illustrate the general character 
of the progress in non-Christian lands if we set down 
here the figures which relate to India. The number of 
Christians in India between 1841-51 was estimated at 
91,000 ; between 1851-61 at 138,000 ; and between 1861- 
71 at 224,000 ; between 1871-81 at 897,216 ; and between 
1881-91 at 2,284,380. These figures represent a growth 
of 50 per cent, for each decade. Beside this we may 
place two very remarkable results of the missionary work 
in West Africa. In Sierra Leone, where missionary work 
can scarcely be said to have commenced till 1815, there is 
now a self-BUpiK)rting, self-governing, self-extending church, 
and seven out of eight of the inhabitants are Christian. 

(iL) The measure of Christian progress may also be given 
by statistics indicating world mfluerwe or ascendancy. 

(a) More remarkable than the growth in the number of 
adherents is the increase of the influence and jxiwer of the 
Christian nations. Thus it has been reckoned p^... . 
that three hundred years ago 3,480,900 square latiusncs. 
miles of the world’s surface were under the 
government of the Christian nations, and 45,619,100 square 
miles were under tlie govermnent of non-Christian peoples 
— i.e.^ one mile out of every thirteen was under Christian 
governing influence. Now, however, the figures are altered : 
the number of square miles mider Christian government 
is 40,317,200, that under non-Christian influence is 
8,782,300 — i.e,y the Christian nations rule between four and 
five square miles for every one governed by non-Christian 
IKiOples, or 82 i)cr cent, of the governed area of the world. 

(A) The supremacy of Christian governing power is 
shown in the statistics of the populations now dependent 
upon the Christian nations. In 1500 only 100,000,000 
of people were under Christian rule, now there are 

900.000. 000. 

(c) It may be interesting to note the relative ascendancy 
of the different forms of Christianity in this world-influence. 
For convenience’ sake we may take the three broad 
divisions, viz. : the Greek, the Itoman Catholic, and the 
Ptotestant nations reBi>ectively. The area of the world 
ruled by Christian and non-Christian people is between 

49.000. 000. and 50,000,000 square miles. Of these the rule 
is distributed as follows: — Non - Christian nations, 
8,782,000; Greek (Christian), 8,752,000; Roman 
Catholic (Christian), 14,147,000 ; Protestant (Christian), 
17,417,000 ; or in percentages, non-Christian, 18 per cent.; 
Greek, 18 per cent.; Roman Catholic, 28 per cent.; 
Protestant, 36 per <^nt. If we examine the populations 
under these governments respectively, we have the follow- 
ing results ; — Under Christian rule, 890,000,000 ; dis- 
tributed os follows : under Qi*eek, 128,000,000 ; under 
Roman Catholic, 242,000,000 ; under Protestant, 

520.000. 000. The result may be exhibited by the follow- 
ing table, which compares the populations under these 
governments in 1700 and in 1900 respectively : — 


Date. 

Greek. ^ 

Roman Oatholio. 

Protestant. 

TotaL 

1700 

1000 

38,000,000 

128,000,000 

90,000,000 

242,000,000 

32,000,000 

520,000,000 

155.000. 000 

890.000. 000 


(d) Alongside these figures we may place another fact. 
There has been a marked change in the diffusion of 
European languages during the last 100 years, and it will 
be readily seen that the diffusion of language is, if not a 
diffusion of influence, yet a measure of its diffusion. In 
IfiOOFrenchwasspokenby 31,000,000 of people; German 
and Russian tongue each by 30,000,000 ; the Spanish by 

26,000,000 ; and English by 20,000,000, In 1890 the 
figures stood thus: French, 51,000,000; German and 
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RuflBian, each 75,000,000; Spanish, 42,000,000; and 
English, 111,000,000. In other ivords, Englifdi, which 
was the least influential of European languages, now holds 
the leading place, while French has fallen from the first to 
the fourth place ; or, to put this fact into percentages, the 
increase of the diffusion of these languages has been in 
ninety years as follows : — 

French .... C4*5 per cent. 

Germanl 

RuMian/ • • • • 150 

§fpanish 61*5 „ 

Rnglish .... 450 

It will be seen that the increase of the Teutonic races is 
far in excess of that of the Latin races ; and when we keep 
in mind the greater birth-rate in the Teutonic races,i we 
can realize that, unless some great and unexpected change 
takes place, the future influence of the Christian nations 
will be increasingly in the hand of the Teutonic or 
Protestant division of Christendom. 

(tf) The importance and significance of the ascendancy 
of Christian nations will be best realized by placing side 
by side the population and area of a selected number of 
the Christian nations and the native or colonial popula- 
tions and areas now under their rule. We draw our 
statistics from an interesting monograph carefully brought 
up to date by Lieut.-Colonel V. Murari BrA, instructor in 
geography in the Scuola di Querra in Italy. 



Mother Country. 

DeiMndeuclee. 


Area. 

Population. 

Area. 

Pciimlation. 

Great Britain 
Genuany 
Holland 
Denmark 
United States 
France . 

Italy . . I 

Spam . 

: Russia . 

814,950 

540,658 

83,000 

88,830 

9,450,000 

536,408 

286,648 

497,244 

22,430,000 

41.220.000 

56.000. 000 

5.200.000 

2.175.000 

78.600.000 

38.800.000 

32.000. 000 

18.100.000 
135,000,000 

27,861,000 

2,605,100 

2,045,700 

194,580 

443,060 

8,812,710 

477,800 

709,460 

310,000 

348,496,000 

9.230.000 

35.600.000 

130.000 

9.636.000 

50.340.000 

600.000 
340,000 

3,000,000 

! 

34,127,738 

406,995,000 

43,458,900 

457,272,000 


If we group the nations according to kinship, arranging 
them under the classes of Teutonic, Latin, and Slav races 
respectively, we get the following results ; — 



Mother Oountries. 

Dependencies. 

Area, 

Population. 

Area. 

Population. 

Teutonic 

Latin .... 
Slav ... . 

027,438 

1,820,800 

22,480,000 

104,695,000 

88,000,000 

185,000,000 

82,700,880 

0,099,400 

810,000 

808,356,000 

51,280,000 

8,000,000 


Thus the governing power of the Teutonic, Latin, and 
Slav races in Europe may be represented by the following 
figures: — ^For every square kilometre or square mile of 
mother country, the Teutonic races govern 35, the Latin 
races govern 7*5, and the Slav 00*13 square miles; and 
for every inhabitant in the mother country there are in 
the dependencies of the Teutonic nations 3*7 inhabitants, 
in the Latin *057, and in the Slav *002. It is no flight 
of rhetoric to say that almost two-thiAls of the world’s 
population and four-fifths of its area are now under the 
government of Christian nations, and by far the largest 
share of this has fallen into the guardianship of the 
Teutonic nations, who govern not far short of 600,000,000 
of people, or more than two-thirds of the whole popula- 

^ The birth-rate of all European countries declined between 1875 
and 1900, but the statement in the text is still substantially true, 
inasmudi as the birth-rate in Germany is still greatly in excess of 
the birth-rate in the Latin kingdoms. The decline in the birth-rate 
in Great Britain is serious, but it is nothing like the decline in France ; 
though all Bnglidi-spealting people should earnestly consider the 
population question as it affects their own race. 
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tion now under Christian rule. So far then as i>olitical 
and administrative influence is concerned, the ascendancy 
of the Christian nations is beyond all doubt. 

In this influence wealth counts as an important factor, 
and the accumulations of that class of i>owor which belongs 
to what is called wealth are chiefly in the hands 
of Christian lands. They make the markets of 
the world ; they direct by far the largest [portion ** 
of its commerce. And when wealth is measured as so 
much per head of the population, the non-Christian peoples 
scarcely enter into the calculation of the politp'al econo- 
mists. It is no doubt true that in countries not yet 
commercially organized there arc no materials on which 
to base a calculation, but it is also true that in a sense 
it is only when the means of production are organized 
that wealth in any economic sense may be said to exist ; 
and it is in the Christian countries that those iiK'ans of 
power are practically concentrated. The wealtli j>er head 
of the Christian nations varies from £G0 in Russia to 
J&302 in England ; France stands here at the head of the 
Latin nations with £253 per head, as England does at t})e 
head of the Teutonic nations. The average wealth of the 
Teutonic nations is £226 per head, that of tlie Latin 
£140, and that of the Slav about £6. 

(iii.) As a statistical measure of Christhiii energy, it 
will be convenient to notice some phetses of Christian 
activity which have marked recent years. 

(o^ There has been a very marked development of 
missionary enter][>rise (see Missions). It is difficult 
to present a statistical estimate of the force of this 
development. It will be best to point out a few 
salient facts. We shall first confine ourselves to 
that which is popularly called missionary work, viz., 
Christian labours carried on among heathen or non- 
Christian jieoples. The numlwr of separate societies 
for that puriJose has largely increased during the lost 
century. It has been estimated that in 1790 there 
were in Great Britain only two societies which con- 
templated missionary work as within the scope of 
their operations, viz., the Society for the Tromotion of 
Christian Knowledge and the Society for the Propagation 
of the Gospel. Neither of those societies, however, 
directed its work solely towards the heathen world : the 
former aimed at circulating Christian litei’tatiiro in all 
quarters; the latter paid, and rightly iwiid, sj^ecial 
attention to the needs of Britons in the colonies 
and in foreign parts. A century has seen the establish- 
ment of numerous societies for direct and exclusive 
missionary work. It has been estimated that the number 
of missionary societies is little short of 300; some of 
these are small and comparatively ])oor, but others are 
large and imix>rtant organizations, resembling great State 
departments, commanding and distributing large revenues, 
and entailing upon their Qpmmitiees of management wide 
and varied responsibility and an almost statesihanlike 
judgment in the handling of difficult and delicate problems. 

(6) There are in Great Britain alone twenty -nine 
foreign missionary societies. Four or five of these 
administer each an income of over £100,000 a year. 
They occupy nearly 10,000 stations and substations; 
they employ 2739 • Euroi)ean missionaries, upwards of 
1800 women workers, and more than 27,000 native 
helpers. In the article on Missions a full survey of the 
condicion and prospects of various missionary societies is 
given. Here it may be enough to notice' that the United 
States missionary societies employ about half the number 
of male missionaries sent out by Great Britain, while their 
women missionaries nearly equal the British, being over 
1700; their native agents are about 13,000; and the 
estimated missionaiy contributions (I^otestant) of the 
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English-speaking world amount to nearly X3, 000, 000 
annually. 

(c) In this connexion may be instanced the diffusion of 
the Bible in the world. The -British and Foreign Bible 
Society was founded in 1804 ; the American Bible Society 
twelve years later ; in 1891 these two societies were but 
two out of 80 Bible societies in the w^orld. In 1800 the 
translations of the Bible were 47 in number; there are 
now 90 complete and 230 partial versions, making a total 
of 320 translations more or less con»plete. 

(d) Evidenc^e of the continuous growth of aggressive 
Christian energy may be found in the rayiid increase of 
missionary bishoprics which has taken place of recent 
years. In the first half of the 19th century 23 new 
bishoprics were founded ; in the latter half there were 69 ; 
the rate of increase was trebled in the second jxjriod. 
The same feature is shown in the I’rotestant Episcopal 
Church of America. During the 19th century it has 
added 73 new bishopries, and 52 of these belong to the 
latter half of it. The two churches added to tluur 
organization 165 new sees in the same centnr}', and no 
fewer than 7.3 of these? have come into existence since 
1870. 

(<?) But apart from figures, the whole |K)sitioii of Christian 
business has undergone a chfingi? in public estimation. 
Missionary mootings used to bo dull, and missionary 
literature flat and insi]iid. Now all this is changed. 
Meetings are largo and enthusiastic, and missionary 
literature displays a culture and breadth of treatment 
unknown to our fatliers. The journals or magazines 
iKsue<l by societies treat of every land from Greenland to 
Patagonia, from Japan to the Southern Islands, and they 
set fortli with intelligence and learning questions of 
geography, philology, sociology, art and * science, native 
manners and customs, in addition to, or in illustration of, 
direct missionary intermation. The ])opular synii>athy 
which so often waits on popular knowledge has been 
further enlisted by what are known as missiona^-y loan 
exhibitions. In. those vivid illustrations of native life and 
missionary work arc given by means of costumes, curiosities, 
and models. To such an exhibition in Birmingham there 
were as many as 100,000 visitors; and everywhere similar 
exhibitions liave been crowded. 

As a witness to the changed popular feeling towards 
missionary enterprise, [lerhaps nothing can be more striking 
than the fact that tlicrc are now in England and America 
]mblic monuments commemorating the zeal and devotion of 
the missionary. In Washington Square in New York there 
is a church which is a memorial to Judson the missionary; 
in Westminster Abbey there is a monument to David 
Livingstone, who lies in the ancient national shrine where 
the greatest of iilnglishmeii are buried. 

II. The Measure of Christian I^kookkss in Matters 
NOT Reducible to Statistics. 

(i.) T/ie Alleged Decline of Chrufian Ittfhience , — In 
c^stimating the present position and prosjiects of the 
Christian religion, it is necessary to refer to matters which I 
are regarded by its friends and foes as tokens of its 
declining influence. 

First, it is said that there are signs that Christianity 
has lost, or is losing, its moral infiueiux?. Ordinances 
and institutions which owe their sanctity to Christian 
influence are no longer socially observed. The Sunday, I 
for instance, is being slowly teansformed into a day of 
pleasure. Still more significant, it is alleged, is the 
lowering of moral standards ; that which was once re- 
garded as harmful is now treated as legitimate; the 
increase of luxury has led many to treat indulgences as 
though they were necessaries ; the wish to live according 


to a liberal scale, and after an easeful fashion, has stimu- 
lated a passionate eagerness for wealth, and the determin- 
ation to have it has led to a disregard of the code of 
I honour, while the possession of the good things of life, as 
I they are called, has produced enervation of character ; 
restlessness, born of ease, has destroyed steadiness of 
I habit ; and impatience of toil has driven men to seek 
I riches in doubtful rather than in diligent methods. In 
these ways, it is said, the claims of the Christian life are 
subordinated to the interests of the moment. 

Against this must be set the fact that the apprehensions 
which here find exi)ression have been common in all ages ; 
they cannot be accepted as evidence of the declining 
influence of C^iristianity without some more tangible 
evidence. Earnestness, ambitious of greater Christian 
consistency, is always alive to contemporary evils, “ The 
Lord’s day is become the devil’s market day ” was th(‘ 
complaint of a bishop in 1724. Immorality at the^ 
saine time was considered to be so rampant that men said, 
“ Our light looks like the evening of the world.” It is 
thus that men who measure public manners by the 
measure of their philanthrophic desires will ever speak. , 
But for the purpose of the scientific historian, conteni- 
Ijorary morajs must be measured by a comparison of facts 
and stiitistics, and not by the despondency of the good. 
When, thereJon', wo find a steady diminution in pauperism 
and crime, and a marked increase of longevity ow’ing to a 
more ciireful regard for human life and its conditions of 
health and happiness, we shall see that the advance of 
moi-al improvement is steady and sure, even if not rapitl 
enough to satisfy tJic desires of the good. The most 
wholesome sign, under these circumstances, is the dis- 
satisfaction of the go(Kl, for it is the witness that the 
spirit of earnestness and devotion is still a powerful factor 
in social life. When we quit the warm realms of zeal and 
enter the cold sphere of statistics, we find that the progress 
of moral standards advances with slow hut decisive foot. 
The percentage of crime is strikingly lower ; the paujHsra 
are proportionately fewer ; greater care for the condition 
of the poor indicates a more tender public conscience. 
Social ambitions among us are becoming more unselfish. 
The general moral sense is higher. Iiiteiiq)erance is now 
a disgrace ; slavery is illegal, and would be iiiipossible to- 
any enlightened Christian society. The ethical principles 
of Christianity have been planted deep among our social 
ideas, and have revolutionized manners. In our judgment, 
whatever undesirable features remain as blemishes on our 
civilization, the standards of moral life are gradually 
improving, and this improvement is largely duo to the 
prevailing force of Christian ethics. 

Secondly, it is said that everywhere men are increasingly 
reluctant to identify themselves with the Christian 
religion. Many discard the outward forms of Christian 
worship ; attendance at worship is declining ; and, perhaps 
most startling of all, the number of those who join the 
ranks of the Christian ministry is steadily diminishing 
among all Christian denominations. This last fact is the 
one which Chris^n churches should face : a searching 
inquiry into the causes for the decline of candidates for 
the ministry of the Church would be of the greatest 
interest. Till such inquiry has been made we can only 
s^jeculate upon causes. ALtnong these the following have 
been suggested: — (a) The unsettled condition of theo- 
logical opinion, due to the progress of historical criticism. 
This is probably one cause, and it has given rise to the 
question how far the Christian churches should relax the 
terms of subscription required by their ministers. There 
can be no doubt that many of the dogmas to which sub- 
scription is required are, if not obsolete, yet expressed in 
terms which arc at least incongruous with modern ideae. 
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On the other hand, the results of recent criticism are at 
present felt to be leas destructive than the criticism of 
two generations ago* (6) The Christian ministry is a 
aeverer test of religious earnestness to-day than it was in 
the days of our fathers. The increase of luxury has set 
the scsde of living higher. To maintain the position of a 
eimple gentleman is more costly than it was. The re- 
muneration of the Christian minister has not kept pace 
Irith the growing expenses of life, but the demands upon 
Jiis time and resources have increased, (c) There is a 
widespread feeling that there are other ways open to 
Christian zeal besides those of the stated ministry, and 
the number of those who devote their lives in independent 
iashion to works of Christian benevolence has greatly 
increased of late yeara 

On the whole, the argument that Christianity has lost, 
or is losing, influence ends probably in the conclusion that 
•certain formal aspects of Christianity have less hold upon 
men than formerly, but the increase of the influence of the 
Christian spirit is great and growing. Whether the 
present tendencies will end in a fatal relaxation of 
Christian ordinances, or in a better-proportioned estimate 
of their value; whether the decline of attachment to 
Certain formal aspects of Christianity will lead to a 
renunciation of some of its essential principles, or will 
bring about a federation or union of Christian churches, 
are questions of deep interest, but are outside the scope of 
the present inquiry. It is enough for us to indicate our 
belief that, however much there may be to deplore in 
modern life, there is no real ground for believing that the 
4K>cial and ethical influence of Christianity has declined or 
is declining in the world. 

(iL) Christianity and Morals , — Chiefest among those 
signs of progress is the influence of Christian ideas upon 
the principles, whether of law or custom, which now govern 
the world. It will no doubt always be a matter of con- 
troversy how much of the humane principles now accepted 
among civilized nations is due to education, experience, 
and evolution, and how much to direct Christian influence. 
Results are complex, and we must seek their ancestry in 
more than one line, but no reasonable person who reads 
the story of modem civilization can doubt that the slow 
acceptance of the principles taught by Christ has power- 
fully affected its development. ** The great characteristic 
of Christianity,” says Mr Lecky, “and the proof of its 
divinity, is that it has been the main source of the moral 
development of Europe.” Only by degrees, indeed, have 
the principles of Christianity been accepted or, indeed, 
xmderstood. 

For example, take the matter of slavery. The habit of 
enslaving prisoners of war received its first check when 
the sense of Christian brotherhood created a strong feeling 
among Christian peoples against the enslavement of their 
felloW'C!hristians when taken prisoners. The Crusades, 
when Christian nations fought side by side against a 
pagan foe, no doubt served to strengthen this feeling of 
Repugnance against such enslavement. By degrees, how- 
ever, the sense of brotherhood extended ; the family of 
Christ were not only those who called themselves by His 
name, but all those who were sharers of His redemption. 
To enslave a brother meant to enslave any man, for every 
man was a brother for whom Christ died. Thus the anti- 
slavery movement arose out of a better appreciation of the 
spirit of Christ; and Christian men were all along the 
inspiration of the movement. This example may serve as 
a type of many other humane movements which have 
imposed a sort of unwritten law upon the conscience of 
ci^zed nations. 

What is cidled international law, for instance, has in one 
sense no real existence. Nations have not yet accepted 


any definite written code of laws by which they are con- 
tent to abide ; but the broad and jMSpular maxims, which 
expressed the Christianized feeling of mankind, became the 
basis of various erudite and influential works which may, 
broadly sijeaking, be called treatises on international law. 
Qrotius, for example, definitely proclaimed that his hook 
De Jurty &c., was an endeavour to present in orderly and 
codified form the customs and maxims which had grown 
out of the appreciation of Christian principles. 

It has often been stated, and arguments have l)een 
founded on the statement, that Christianity laid down no 

rules respecting some of the great evils of the world 

such as the status of women, slavery, and war. This is 
tnie,^ for Christianity is not a religion of rules, but a 
religion of principles ; it is the introduction into human 
life of a new spirit, and that spirit is love. The improve- 
ments in the condition of the world, the spreading abroiwl 
of humaner principles of conduct, including humaner 
methods of war, are little more than the apprehension of 
the principles laid down by Christ and expressed by the 
apostolic declaration — “ Love worketh no ill to his neigh- 
bour.” The width of the application of the princiide wns 
made plain by Christ when He answered the question, 
“Who is my neighbour?” by the parable of the good 
Samaritan. The indications of the recognition of these 
principles mark stages in the history of civilization. 
Alcuin noted the influence of Christian principles in the 
treatment of slaves. Under the sceptre of CWlemagne 
an abhorrence of needless bloodshed gained hold u])on the 
public mind, while in more modem times the Bed Cross 
Society and the Geneva Convention have assuaged the 
horrors of the battlefield. The substitution of arbitration 
for war belongs to the future, but great progress has been 
made in the direction of peaceful solutions of international 
difficulties. The subject enlists Christian and humane 
sympathy in an increasing degree. The conference of 
bishops of the Anglican Church in 1897 directed attention 
to it, and issued a report which showed how largely both 
the idea and practice of arbitration had become familiar to 
the civilized world. 

The changed conditions of modem life present, no doubt, 
new problems and new difficulties. There are some who 
despair of the application of Christian principles to the 
political and social questions which confront our times ; 
but such persons overlook both the progress which has 
already been made, and also the fact that many of the 
problems which confront us to-day — e.y., the industrial 
problems— -are problems of recent growth, which owe their 
existence to the rapid commercial and political changes of 
the 19th century. Meanwhile the remarkable widening of 
the direction of Christian energy, of which we shall speak 
later on, shows that Christian public opinion is not likely 
to rest satisfied with a half-hearted application of the 
teaching of Christ, and that, whether ultimately success- 
ful or not, there is not a department of public life, nor 
a phase of human need or suffering, which the Christian 
conscience will allow to remain outside the reach of the 
Christian spirit. 

The widened sweep of Christian energy is evidenced in 
the expanded conception of missionary eftbrt. Missionary 
societies have almost universally enlarged the sphere of 
their work — the elevation of woman, ministry to the sick, 
the lonelioration of social conditions enter into the aim of 
the missionary. Time and sjiace forbid our discussing 
these at length, but two or three examples will make clear 
I how closely allied the introduction of gentler or humaner 
customs are with the preaching of Christianity. The 
Christian missionary has been influential in bringing about 
the mitigation, if not the cessation, of cruel }X)pular 
customs like suttee and infanticide. 

S. HI. — 8 
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(a) Suttee , — Among the changes for the hotter which the 19th 
century witnessed was the abolition of suttee or satii the 
self-destruction of the widow on the grave or funeral pyre of her 
husband. This was viewed in India as a virtuous or good act ; 
hence its name, Sati, from a root signifying good or pure. 
The good or loyal wife was expected to follow her husband 
beyond the grave, to minister to him in the unseen. The custom 
prevailed almost universally in India in the beginning of the 19th 
century. In 1817 on an average two widows were burned daily 
in Bengal alone. In 1829 Lord William Bentinck declared the 
practice criminal. The English Government, in spite of many 
petitions declaring the religious character of the custom, sup- 
ported Lord William Bentinck. The Christian Church led tne 
way in this great reform. The agitation against the custom was 
begun bv Carey, the missionary, in 1801. The extent of the 
benefit of the change may be judged when it is remembered that 
there are (18951 upwards of 22 millions of widows in India, all 
of whom would have been doomed by this cruel custom to a 
premature death, and more than 70,000 of those mere children 
under ten years of age. 

(p) /n/rinKicide.— This was, and still is, largely prevalent in 
China, but Christian influence has reduced the practice, and 
Christian philanthropy, by providing orphanages, has rescued 
numbers of children from an early death. One missionary tells 
us that at Amoy there was a pond in the town known as the babies* 
pond ; into it babies were flung by their mothers, the little bodies 
were seen floating in the water, and the inhabitants looked on 
with indifference. Christian teaching rendered the practice less 
popular ; the pond is now dried up, while foundling institutions 
provide for some 2000 children in the district. This is one illus- 
tration among many. Infanticide is jiractised in Indio. In the 
judgment of one writer, at the lowest estimate fully one-third of 
the girls born among the natives are still secretly murdered 
(Houghton, Women o/ the Orient, p. 71 ; Dennis, vol. i. p. 188). 
In Formosa and in the Pacific Islands the same custom prevails ; 
in the latter not less than two-thirds of the children were put to 
death. Against this cruel custom the missionary exorcises a 
restraining influence. Our churches, said an agent, are practically 
anti-infanticide societies. 

(y) General Beneficence , — But Christian energy has not oonfinod 
its influence to the mitigation of great evils. It has become 
the minister of active benevolence. Orphanages and asylums 
spring up in missionaiy stations as well as hospitals and dispens- 
aries, and on the stan of missionary societies are now found a 
certain proporiion of medical missionaries. These are, if w'c 
mistake not, the product of the 19th century. It is safe to say 
that nut a single medical missionary existed in any part of the 
heathen world a century ago ; now there are no fewer tlian 217 in 
China alone. Evidence of the widespread humanizing influence of 
such agencies may be gathered from the fact that in a single year 
in the province of Shantung 200,000 cases were treated {Methodist 
JVew Connexion Missumary Report^ 1900, p. 34). Much prejudice 
existed at first in the minds of Christian people. Tlio undertaking 
of medical work apjicared to them likely to interfere with the 
more distinctively religious aims of the missionary, but this 
feeling has almost entirely disappeared ; and since Dr S. F. 
Green, a young Amerienu Presbyterian, went out (1847) to Ceylon, 
the value of the medical missionary has been reoo^zed, and 
tlicre are few missionary societies wlio have not some fully quali- 
fied doctors upon their staff. To take an example, the Church 
Missionary Society employs more than 50 medical missionaries, 
and the number of patients treated in one year (1900) was—of 
in-patients, 11,557 ; and of out-patients, 641,006. 

(iii.) The Happier Relatinm between Scveniijfic and 
JReltf/itms Thought, — There has been a marked change in 
the general feeling of the Church towards what is loosely 
called Science. Broadly speaking, we may say that the 
attitude of irreconcilable hostility on the part of the 
Church has almost entirely disapiieared. The intelligent 
part of the Church lias now consented to give to science 
the things which are science’s. It is Recognized that there 
is no jjart of the world of phenomena on which science has 
not a right to speak and to be heard. We must, however, 
rememl)er that this is only a rough general estimate, 
and represents rather the existence of an altered feelmg 
than an exact measurement of results. The improved 
feeling, it must be allowed, is due both to the larger and 
more scientific si)irit which has pervaded Christendom, and 
also to the more reverent spirit which lias characterized 
scientific inquiry. The contemptuous spirit of arrogant 
unbelief has passed away from seientific circles; the 
widening range of knowledge has left room for wonders 


which a narrower age of science would have scorned ; there 
is scope for the play of activities undreamed of half a cen- 
tury ago. Among the best circles of scientific and Christian 
thought the dogmatic temper has given place to the spirit 
of the historical investigator. The statement must not 
be taken too widely. The dogmatic temper is still uppeR 
most in some questions of the ChurcL The infalHbility 
which is so dear to the religionist has fostered this dog- 
matic temper, and alike among the unenlightened advisers 
of the Vatican and in tha circles of evangelical ignorance 
the voice of knowledge is refused and its messengers are 
cast out. 

On the whole, however, everywhere except in such 
strongholds of idolized ignorance a calmer and more 
equable spirit possesses Christendom. It is recognized that 
the so-called conflict between science and religion never 
truly existed ; the conflict was seen to be a battle between 
certain theological opinions and some conclusions of 
science. It was seen tliat in some cases the conclusions 
of science hod been misunderstood, and in more cases the 
theological opinions "were in no way parts of essential 
Christianity, but were rather doubtful inferences, stated in 
forms incidental to a particular epoch. The wide admixture 
of error with truth, the facility with which mistaken 
deductions were accc^ptod as of equal authority with primary 
principles, and the diverse measures applied to language by 
scientific and theological thinkers were recognized ; and with 
this recognition the most potent factors of dispute dis- 
appeared and a happier ejxich alike for science and theology 
was inaugurated. As marks of the changes we have spoken 
of we may notice the totally different way in which the 
essays in Aiu* Mundi were received from the way in which 
Essays and Reviews were met by an earlier generation, 
and the significant difference between the titles of two 
books — one published in 1860 and the other in 1889 — 
both dealing with the relations of science and Christianity. 
Mr Draper called his book the Conflict between Science and 
Religion, Dr Andrew White called his far abler and more 
judicious work, The Conflict of Science and Theology, 
One reason for the happier spirit which now prevaila 
probably lies in the conviction that the battle for intellec- 
tual freedom has been finally won. No investigator now 
needs to veil his conclusions in a demoralizing ambiguity 
or to apologize for pursuing truth. Simultaneously 
with this secured position of the scientific inquirer there 
came faster to the world — and the fact is most signifi- 
cant— treatises on behalf of faith from the studies and 
laboratories of men of science. 

The prevalence of this happier spirit has brought about 
a more wholesome and benevolent view of non-Christian 
beliefs. The science of comparative religion has been of 
service here. The faiths of the world have been investi- 
gated in a calm and impartial spirit. No thoughtful 
Christian man would use the language which was common 
fifty or sixty years ago when speaking of the creeds of 
other lands. The elements of truth in other creeds ara 
now sought for ; crude forms of worship are no longer 
looked upon as half hy}K)critical ; Mahommed is no longer 
denounced as an impostor. I’his more temperate view of 
other men’s creeds has naturally been followed by a great 
ieudeniess of spirit, and in some quarters the fear haa 
been expressed that this tenderness may give rise to a 
kind of indifference in matters of faith. It is probable 
that, in their effort to do justice to heathen religions, some 
writers have overlooked or minimized the grave mord and 
social evils which are inextricably woven up with low 
theological ideas; but, nevertheless, on the whole it ia 
remarl^ble that the generation whi(^ has learned to look 
with kindlier eyes ujxin other religions coincides with tha 
generation which has shown the most ardent missionary 
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enthusiasm. The truth seems to be that the result of 
calm investigation haa brought out into clearer relief the 
true significance and the moral and spiritual superiority 
of Chiistianity. Men in separating their thoughts of 
Christianity from the symbols of the churches, and in 
forming through the witness of their creeds clearer con- 
ceptions of human need, have been able to realize alike 
the simplicity and the marvellous fitness of Christianity 
to promote the elevation of human character, and thus 
they are able to recognize Christianity as a great evolu- 
tionary force in human history. 

(iv.) Tht Qwation of Reunion. — The progress of Chris- 
tianity has, in the view of many, been hindered by the 
numberless imrties and organizations into which it has 
been divided. It is possible, however, that those who 
regard the divisions of Christendom with dismay may 
have overlooked the possible advantages of the conditions 
which they deplore. A^jart from the energy which rivalry 
may stimulate, it must not be forgotten that only by the 
recognition of such divisions could some of the most 
precious of human inheritances have been preserved. 
Eeligious freedom, the shield and guardian of intellectual 
integrity in matters of faith, was purchased at the price 
of division. The endeavour to preserve union by external 
pressure failed, and it is now realized that the outward 
union of Christendom must begin with the promotion of 
an inward harmony. The prospects of a great external 
reunion of Christendom involve (][uestionB too largo to be 
discussexl here. It may, however, be well to notice tliat 
there are in recent times features, unfavourable as well as 
favourable, to the ho]^)es of reunion. The stiffening of the 
attitude of the Homan Catholic Church which has been 
noticeable since the declaration of infallibility; exagger- 
ated or mistaken ecclesiastical conceptions favoured by 
certain schools of thought; the tendency to treat varia- 
tions of custom as transgressions of an imaginary divine 
law ; the creation of new sins, of which denominationalism 
is only too fruitful ; these and other features of modern 
Christianity are unfavourable to reunion. On the other 
hand, the development of a passionate yearning for re- 
union which has found voice all the world over ; the frank 
recognition of the disastrous results of division, especially 
in the modern mission field ; the growth of the practical, 
and the decay of the dogmatic spirit, are all favourable. 
Meanwhile the desire for reunion has not been confined 
to empty wishes. Practical steps have not been wanting. 
The fusion of two important bodies in Scotland — the Free 
Church and the United Presbyterian Church — ^is i)erhaps 
the most remarkable example of successful negotiation. 
Other negotiations are in process, and in Scotland devout 
men are working for a better understanding between the 
Church of Scotland and the Scottish Episcopal Church. 
Complete reunion is as yet far off, but some concordat 
or federation among the churches of the Keformation is a 
vision which many good and wise men cherish as neither 
unreasonable nor impossible. In the view of many the ex- 
istence of common work carried on by interdenominational 
societies is calculated to show that 8om& such federation 
may be legitimately and ho]3efully desired, if not exi)ected. 

The strength of the practical and individual movements 
in Christendom is illustrated in what follows. 

III. The Measure of Christian Progress in the 
Light of certain Altered Conditions. 

Modern life, and what is called the modern spirit, have 
altered the conditions of Christendom. Men can more 
clearly measure the relation of Christian churches to one 
another; they can more clearly see their duty to the 
world. The scientific spirit has helped to reduce to their 
fitting proportion many matters which were once deemed 
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of primary importance. Questions which fonne^r ages 
discussed are not left untouched ; theological acrimony, if 
not extinct, does not cover the same field as ixifore. I'he 
dogmatic temper has given way to a kindlier and more 
practical spirit, and we are able to measure the progr(iss 
of Christianity by the aspirations which an? now clierishctl, 
and by the change of Christian methods in practical, 
personal, and co-oiajrative directions, 

(i.) Tile Growth of tfus Practical Spirit . — ^Thore has 
been a marked change in ideals in recent times, and the 
change has mainly been in the very strong preference for 
work which, for distinction’s sake, we may call practical. 
It is needful, {KBrhaps, to explain what is meant : the 
energies of Christian bodies were in the main directed 
in former years to work which was almost exclusively 
ecclesiastical and controversial — i.e.^ the mcnil)ers of 
different Christian societies or churches endeavoured tr> 
enlarge the borders of these societies by bringing in those 
who wore careless in life or hostile in creed. Tlicre was, 
if we may use the phrase, a certain egotistic flavour about 
their work ; and they were satisfied if they could maintain 
their own services, and bring in some aliens into their 
fold. Of recent years men have been desirous of wider 
and more practical benevolence ; they have not merely 
wished to bring men into their church; they sought to 
carry the power of Christian influence and of the C^hristian 
spirit among men. They have looked at the great world, 
and they have been filled with the practical compassion 
which has prompted the inquiry, “ What can we do for 
them I ” The result has been the developmtmt of a vast 
amount of practical activity, more or less unrelated to 
the dogmatic restraints of former times. This spirit of 
practical Christianity has found expression in a variety of 
organizations — in societies, guilds, brigades, institutes, and 
what are known as settlements. The “ settlement ” means 
the residence in the very centre of the poorer quarters of 
great cities of men and women who are ready to labour — 
not always on distinctly or distinctively religious lines — 
among the needy and uncultivated classes. The aim is to 
bring culture, knowledge, harmless recreation, and above 
all, i^ersonal influence, to the very doors of the neglected. 
The watchword of such settlements is ixjrsonal service. A 
young Oxford man, brilliant and devoted, Arnold Toynbee 
by name, has the credit of leading the way in this class of 
beneficent work ; at all events, it was his name that was given 
to the Hall in ^^itechajwl which, under the fostering care 
and influence of the Rev. S. A. Barnett, was the first material 
embodiment of the movement. Since his time many 
settlements of the same or similar nature have sprung up 
in Great Britain and America. Young men at the uni- 
versities were found to sympathize with this class of move- 
iiieiit ; and now there is in London an Oxford house, a 
Cambridge, an Eton, and a Harrow mission, besides many 
others, which act as channels for the guidance and emi)Ioy. 
ment of Christian or philanthropic energy. Some of these 
— indeed, many — are now in connexion with some one or 
other of the kindred bodies ; but the general features of 
all these settlements is the recognition of any practical 
work calculated to minister to the cultivation and 
happiness of the too long neglected classes. The practical 
spirit shows itself also in the formation of guilds, camps, 
and institutes. Lads and girls, and even children are 
gathered together ; efforts are made to organize for them 
not only educational and religious op]»ortuiiities, but 
harmless recreation — ^holidays and excursions arc arranged, 
games are provided, and devoted men and women 
identify themselves in kindly and sympathetic fashion as 
partners in these recreations and sharers in these games. 
Almost universally the influence (if Christian people has 
been drawn into channels which an earlier generation 
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iTould have regarded as somewhat too secular to be 
worthy of Christian zeal. Societies like the Kyrh 
Society have sprung up, and endeavoured to brighten 
and Imutify the life of the poor. The very remarkable 
movement known as the Salvation Army (q.v.) came under 
the influence of the practical spirit we are speaking of, and 
the social side of its work has been in some respects its 
most successful and satisfactory achievement. 

The signs of this practical spirit meet us on all sides 
—at home in orphanage and asylums; abroad in dis- 
pensaries, medical missions (of which we have spoken), 
and leper settlements. Looking at these facts, ol^rvers 
of history have pointed out that the guiding force of 
Christian life has passed through the hands of various 
races. The Hebrew race gave it inspiration, the Greek 
gave it intellectual expression, the Homan gave it oppor- 
tunity of world ascendancy, the Teutonic intensified its 
spiritual individualism, and the Anglo-Saxon race is now 
giving to it wide and varied practical application. How- 
over this may be, the practical work is now multitudinous 
and its development rapid. Toynbee Hall, the first of the 
settlements, was started in 1885 ; and there are now more 
than 70 such establishments in existence— -35 in the 
TTiiited States; the resident workers in these are reckoned 
to be at least 300. It would be impossible vo chronicle 
all the forms in which the practical energy displays itself. 
It is enough to notice that it includes reformatories, homos 
for waifs and strays, rescue societies, inebriates’ homes, 
charity organizations, nursing institutions for the sick 
poor, holiday funds, boys’ brigades, working men’s clubs, 
reading rooms, athletic associations, homes for working 
girls, news|mper boys, bootblacks, drift children’s missions, 
and others too numerous to mention. The work, though 
mainly directed towards the poor, does not overlook the 
wealthier classes: the sea-side camps and public school 
missions are evidence of this fact. 

(il) Individualism in Work , — ^The practical direction of 
Christian activity has been accompanied by a great out- 
burst of free and individual eftbrt. The various Christian 
bodies have their agencies and societies for practical work, 
but one feature of modem Christian enthusiasm is its 
atrong and marked individualism. Many of the most 
remarkable and successful efforts of practical energy have 
been due to individual rather than ecclesiastical initiative. 
Mr Mfiller’s work at Bristol, Mr Quarrier’s in Scotland, 
Dr Bamardo’s in London, the enormous and world-wide 
organizations known as the Young Men’s Christian Asso- 
ciation, the Christian Endeavour Society, the St Andrew’s 
Brotherhood, all owe their beginning to ^)er8onal devotion. 

(iii.) MovenvenU , — There is a certain 

quantity of Christian energy and force which does not seem 
«ble to work through existing organizations. It is not for 
us to suggest reasons — we can only chronicle results. It 
may be that the advance of critical thought has made it 
impossible for certain minds to accept the real or supposed 
theological bondage of the churches, and that, as a con- 
sequence, a considerable portion of Christian and philan- 
thropic earnestness has escaped into other channels; it 
may be that the discords or jealousies of the denominations 
have alienated certain ardent natures; but however this 
may be, there is no doubt of the great increase of inde- 
pendent and undenominational religious and humanitarian 

IV. Conclusion. 

The present force of Christianity in the world is the 
result of a steady growth in numbers and influence. The 
religion which was the religion of an obscure handful 
of men is now, after a lapse of nineteen hundred years, 
the religion of a third of the human race and by far 
the most vigorous and influential nations. Further, 


the religion which took its rtie among the Semites has 
become the religion of the most powerful branch of the 
Aryanfamily; and, lastly, the race which is possessed of the 
greatest power of expression, the keenest sense of liberty, 
which possesses the freest institutions and the most 
marked individuality, is the race which includes the 
churches of the Heformation. It is in this race of strongly 
marked individuality that, as might be expected, the lar^t 
variety of denominations is to be found. These divisions 
are partly a strength artd partly a weakne^ ; in the p^t 
they have been of service in preserving intellectual in- 
dependence, liberty of conscience, and religious toleration. 
It may be doubted, however, whether, now that the cause 
of freii^om has been won, these divisions may not be a 
source of growing weakness, but against any possible ill 
results must be set the unifying influences now at work, 
the desire for reunion, the pressure of political circum- 
stances, and the experiences of missionary enterprise. The 
modern spirit, moreover, if we may use a vague but useful 
term, tends to treat ecclesiastical and dogmatic differences 
as matters of lessening importance. The value of denomi- 
national barriers is depreciated in public esteem. With 
larger views of life and nature, of the world’s history and 
of human interests, the mindis of men are seeking the 
common princi]>lcs on which the denominations are united, 
and are willing to minimize matters of difference. There 
is arising a powerful religious movement which is bent on 
service and not on controversial theology. Vast organiza- 
tions on this basis are appearing in all parts of the world. 
In the view of some these non-denominational organiza- 
tions are the seminal principles of the future Christian 
brotherhood — the church of the latter days — destined to 
grow larger and more vigorous while the more formal 
ecclesiastical systems slowly wither away. These are con- 
jectures. The simple and striking fact which meets our view 
is not merely the widespread character of Christianity, but 
the marvellous way in which the forces and influences of 
the world are gathered into the hands of Christian nations. 
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Ohrlstlan Scieneey a system of theosophic and 
therapeutic doctrine, which was originated in America 
about 1866 by Mrs Mary Baker Eddy, of Lynn, 
Massachusetts, and has in recent years obtained a 
number of adherents both in the United States and in 
European countries. Mrs Eddy based her teaching on 
the Bible, and on the principles that man’s essential 
nature is spiritual, and that the Spirit of God being Love 
and Good, moral and physical evil are contrary to that 
Spirit, and represent an abibence of the True Spirit which 
was in Jesus Christ. There is but one Mind, one God, 
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one Christy and nothing #real but Mind, Matter and 
sickness are subjective /states of error, delusions which can 
be dispelled by the mental process of a true knowledge 
of Qod and Christ, or Christian science. Jesus himself 
healed by those means, which were therefore natural and 
not miraculous, and promised that those who believed 
should do curative works like his. About the year 1867 
Mrs Eddy came forward as a healer by Mind-cure, and 
rapidly obtained fellow-workers and students. In 1876 a 
Christian Scientist Association was organized. Mrs Eddy 
had published in the preceding year a book entitled 
Science and Healthy with Key to the Scriptures. In 1879 
she became the pastor of a Church of Christ, Scientist’’ 
in Boston, and also founded there her Massachusetts 
Metaphysical College” for the purpose of medical instruc- 
tion. In 1883 she started an official organ of her teaching, 
The Christian Science Journal. The first denominational 
chapel was built at Oconto, Wisconsin, in 1886 ; and in 
1894 a great memorial church was erected in Boston. 
Mrs Eddy’s publications also include Eetrospeetion and 
Introspection (1891), Unity of Good and Unreality of 
Euil (1887), Budimented Divine Science (1891), Christian 
Healing (1886). 

ChrlStlftnlaf the capital of Norway, forming a 
county {amt) to itself, and situated on the Aker river, at 
the head of Christiania Ijord, in 59*" 54' 44^^ N. lat. and 
lO*" 43' 28" E. long. During the second half of the 19th 
century the city grew rapidly, many buildings of wood 
giving place to structures of brick or stone. New suburbs, 
spread over a wide area, were built on the rising ground 
to the west and north-west, around and beyond the royal 
park. This rapid expansion was due for the most part to 
the increase in the population. It was also due in part to 
the advance which the |)eople made in material prosperity. 
For instance, in the ten years ending with 1898 it was 
estimated that the gross value of the property owned in 
Christiania had increased by 68 per cent, and the gross 
value of the incomes of the inhabitants by 83 per cent. In 
the year 1898 alone the gross value of the property was 
estimated to have risen from 174 millions sterling to 
nearly 20^ millions sterling, and the gross value of the 
incomes from 4 millions to over 4^ millions sterling — re- 
markable figures for a place of only 200,000 inhabitants. 
The university, which had in 1897 some 60 professors 
and 1200 students (1600 in 1889), embraces five faculties 
(theology, law, medicine, history and philology, mathe- 
matics and natural sciences), and possesses several 
valuable collections — a libraiy of 350,000 vola ; museum 
of Norse antiquities, especially rich in objects of the 
Viking age, including two ancient viking ships; an 
ethnographical museum, a numismatic collection, a 
cabinet of minerals, a botanical collection, and a zoologi- 
cal collection. In 1899-1900 a largo historical museum 
was built to shelter the Norwegian National Museum, 
the museum of northern antiquities, and certain of the 
university collections. Other buildings deserving mention 
are the national theatre (1899) ; the sculpture museum 
(1882), an Italian Renaissance building; the industrial 
arts museum (1876); the new Freemasons’ lodge (1894), 
one of the l^dsomest structures in the city; and a 
conservatory of music (1883). The city is tolerably 
well adorned with monuments to distinguished Norwegians 
— Wergeland, Asbjomsen, Eilert Sundt, Schweigaard, 
Kjerulf, besides King Christian IV. and others. 

On ^e east side of the river Aker is the suburb of 
Oslo, with the existing episcopal palace, and an old 
bishop’s palace, in which James VL of Scotland (I. of 
England) was ^trothed to Princess Anne of Denmark. 
In the environs of the city are the royal pleasure castle 
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of Oscarshal (1847-52), on the peninsula Bygdo (Ladu- 
gaard) to the west of the city, with a historical museum 
(1881), and some ancient churches and houses brought 
there from different parts of the country. On Hovedc> 
(Head Island) in the fjord, immediately opposite to 
Akershus (not Agershus), are the ruins of a Cistercian 
monastery, founded in 1147 by monks from Kirkstead 
(Lincolni^ire), and burnt down in 1532. Then there 
are the pleasure resorts of St Hans Haugen (150 ft.), 
Frognersmter (1362 ft,), Holmenkollen sanatorium (1116 
ft.), where the famous ski (snow-shoe) races are held in 
February, and Voksenkollen sanatorium (1650 ft.), opened 
in 1900. 

Christiania is a place of considerable industrial activity, 
which developed rapidly in the last two decades of the 
19th century. Except for two large shipbuilding yards, 
one with a floating dock, the other with a dry dock, most 
of the manufactories are concentrated in the suburb of 
Bagene, on the north side of the city, deriving their 
motive power from the numerous falls of tho river 
Aker. They embrace factories for cotton and woollen 
spinning and weaving, paper, flour, soap and oil, bricks 
and tiles, matches, nails (especially horse-shoe nails), 
margarine, foundries and engineering shops, wood-pulp, 
tobskcco, matches, linen, glass, sail-cloth, hardware, gun- 
powder, chemicals, with sawmills, breweries, and distilleries. 
In 1898 there were 375 factories at work in Chris- 
tiania, and they employed 17,383 hands. There is also a 
busy trade in the preparation of granite ]javing-stones, 
and in the storing and packing of ice. From about the 
middle of tho 19th century Christiania has been the 
principal emporium of South Norway, and has long since 
far outstripped Bergen in the volume of its commerce. 
The total vdue of the trade of the port increased from 
j 64,958,600 (imports, £3,862,000 ; exports, £1,096,600) 
in 1872, to £5,492,000 in 1882, to £7,738,000 in 1892, 
and to £8,567,200 in 1898. The imports are more than 
four times the exports in resiiect of value, the figures for 
1898 being £7,987,600 and £1,579,600 respectively. The 
former consist princi(>ally of grain and flour (£550,000 
to £650,000), woollens (£450,000 to £550,000), cofteo 
(£425,000 to £475,000), iron — raw and manufactured 
(£750,000 in 1898 ; £367,000 in 1894), cottons 
(£350,000 to £400,000), coal (£250,000 to £275,000), 
bacon and salt meat (£250,000 to £275,000), oils 
(£175,000 to over £250,000), sugar (£185,500 to 
£230,000), machinery (£362,000 in 1898 ; £149,000 in 
i 1894), flax, jute, and hemp, pai)er-hangings, paints, 

I colours, <kc., wines and spirits, raw tobacco, cop^jer, zinc, 
lead, and tin, silk, molasses, and other commodities. The 
princquil exports are wood-pulp (£225,000 to £325,000), 
timber (£155,000), nails, paper, butter and margarine 
(£103,000), matches, condensed milk, fish, leather and 
hides, ice, sealskins, Ac. Of the imports, Great Britain 
supplies tho greater i)art of tho cotton and woollen yarn, 
the machinery (including ships), and the raw metals ; the 
United States about one-half of the oils and fats, and a large 
proi>ortion of tho food-stuffs, and skins, feathers, Ac. Of 
the exports, almost the whole of the timber goes to Great 
Britain, together with the larger portion of the jjapor and 
food-stuffs (butter, Ac.). In 1872 the port was entered by 
1787 vessels of 393,600 tons burden; in 1891 by 2078 
vessels of 817,800 tons ; and in 1899 by 2710 vessels of 
1,000,740 tons. Although Christiania owns a smaller 
merchant fleet than Bergen, her shipping increased from 
264 vessels of 104,000 tons in 1881 to 401 vessels of 
206,150 tons in 1892, and to 398 vessels of 380,525 tons in 
1900. Early in 1899 the municipality voted £47,000 for 
the construction of a pier, a harbour for fishing-boats, 
protected by a mole and a quay, 345 ft. long, on the shore 
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underneath the fortress of Akershus. These works are I 
intended to be the first in a general rearrangement of the 
entire harbour of the city. Population (1885), 128,301, I 
counting in the suburbs; (1891), 151,239; (1898), 203,337, 
ef whom 93,695 males, 109,642 females; (1900), 225,686. 

Christiansandf a fortified seaport town of 
Norway, on the S. coast. It is an imiK>rtant jiort of call for 
the Baltic Hteamboats, and a fishing centre. It was burnt 
<lown in 1892, and subsequently rebuilt of brick. It gx> 
jjorts timber (nearly 3 million cubic feet annually), wood- 
pulp, pai)cr, fish, and felspar. The total trade is under 
lialf a million sterling. Christiansand owns about 100 
vessels of 52,000 tons. An im])etus was given to the 
trade and tourist traffic by the opening of the Ssetersdal 
railway, tapping the interior, in 1895-96. Sawmills, 
wood-pulp factories, shipbuilding yards, and mechanical 
workshops are the principal industri^ works. The 
cathedral was rebuilt after a fire in 1880. Population 
(1875), 11,766; (1900), 14,007. 

Christ lAnstMlf a fortified town of Sweden, on a 
peninsula which juts out into Lake Sjdvik, an expansion 
of the river Helge, 10 miles from the Baltic and 66 miles K. 
from llelsingborg by rail. It is the headquarters of several 
railway companies, and has flour mills, enginc»3riiig works, 
distilleries, a weaving mill, sugar factory, &c., and exports 
granite and wood-pulp, and imports coal (40,000 to 70,000 
tons), and wheat and rye. In 1896-97 its harbour at 
Ahus (iMip. 1547) was enlarged and deepened to admit 
vessels drawing 18 ft., and a new entrance channel made. 
In 1899 it was entered by 530 vessels of 100,150 tons. A 
new town hall was built in 1889. Population (1880), 
9203; (1900), 10,318. 

Ohrlstlmnsundp a seaport town of Norway, co. 
Bomsdal, 83 miles W.B. VV. irom Trondlycm. It ex[K)rts 
cod-fish, herrings, cod-liver oil, fish manure, &c., to the 
annual value of £350,000 to £550,000, and imports salt, 
coal, and colonial wares to about £55,000. Since 1894 
butter has been exported to Great Britain. In 1892 an 
outlook tower was erected to commemorate the 150th 
anniversary of the founding of the town. Population 
(1875), 8251 ; (1898), 11,680. 

Christina, Marla Christina Henrietta 
Dteir6e FdllcIM Mni^re, Queen-Rkoknt of 

8pain (1858 ), widow of Alfonso XII. and mother of 

Alfonso XIII., was born at Gross Soelowitz, in Austria, on 
21st July 1858, being the daughter of the Archduke Charles 
Ferdinand and the Archduchess Elizabeth of Austria. 8ho 
was brought up by her mother as a rigid Catholic, and 
great care was taken with her education. At eighteen she 
was appointed, by the Emperor Francis Joseph, abbess of 
the House of Noble Ladies of Saint Theresa in Prague, 
where she made herself very poi)ular and distinguished 
herself by her intellectual parts. It is said that at the 
Court of Vienna the archduchess saw the young Prince 
Alfonso of Spain when he was only a pretender in exile, 
before the restoration of the Bourbons. A few years later, 
when Alfonso XII. had lost his first wife and cousin. 
Queen Mercedes, daughter of the due de Montiicnsier, 
his ministers, especially Seflor Canovas, urged him to 
marry again. He told them that if he did so it would 
only be with the young Austrian Archduchess Maria 
Christina. After some negotiations between the two 
Courts and Governments, it w^as agreed that the Arch- 
duchess Elizabeth and her daughter should meet Alfonso 
XII. at Arcachon, in the south of France, where a few 
days* personal acquaintance was sufficient to make both 
come to a decision. The duke of Bailen went officially to 
Vienna to get the emperor of Austria’s authorization, and 
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on 14th November 1879, in' the throne-room of the 
Im|)orial palace, the archduchess solemnly abdicated all 
her rights of succession in Austria, in accordance with the 
law obliging all princesses of the Iminsrial house to do so 
when they wed a foreign prince. On 17th November the 
archduchess and her mother, with a numerous suite, 
started for Spain, arriving at the royal castle of El Pardo, 
near Madrid, on 24th November. The wedding took 
jilace in the Atocha cathedral, on 29th Novom^r, in great 
state, and was followed by splendid festivities. Queen 
Christina bore her husband two daughters, before he died 
in 1885 — Dona Mercedes, bom 11th September 1880, and 
Dona Maria Theresa, born 12th November 1882. During 
her husband’s lifetime the young queen kept studiously 
apart from politics, so much so that her inexperience 
caused much anxiety in November 1885, when she was 
called ui)on to take tihe arduous duties of regent. During 
the long minority of the posthumous son of Alfonso XII., 
the present King Alfonso XIII., the Austrian Queen-Begent 
acted in a way that obliged even the adversaries of the 
throne and the dynasty to respect the mother and the 
woman. The j)eoy>le of Spain, and the ever-restless civil 
and military politicians, found that the gloved hand of 
their constitutional ruler was that of a strong-minded and 
tenacious regent, who often asserted herself in a way tliat 
surprised them much, but always, somehow, commanded 
obedience and resfHJct. More could not be expected by a 
foreign ruler from a nation little prone to waste attach- 
ment or demonstrative loyalty upon anybody not Castilian 
born and bred. 

Ch rist i neham rip or Kristjnehamn, a town of the 
province of Vermland, Sweden, near the N.E. corner of Lake 
Wener, 25 miles by rail E. by S. from Carlstad. It has 
ironworks, a tobacco factory, <kc., and large fairs are held 
every April and October. A part of the town was burnt 
down in 1893. Population (1880), 5039 ; (1900), 6775. 

Christfson, Sir Robert, Bart. (1797-1882), 
Scottish toxicologist and physician, was born in Edinburgh 
on 18th July 1797. After graduating at the university 
of that city in 1819, he spent a short time in London, 
studying under Abernethy and Lawrence, and in Paris, 
where he learnt analytical chemistry from Kobiquet and 
heard lectures by Orfila, the famous toxicologist. In 
1822 he returned to Edinburgh as professor of Medical 
Jurisprudence, and set to work to organize the study of 
his subject on a sound basis. On ]:>oi8ons in particular 
he si)eedily became a high authority; his well-known 
book on them was published in 1829, and in the course 
of his inquiries ho did not hesitate to try such daring 
experiments on himself as taking large doses of Calabar 
liean. His attainments in medical jurisprudence and 
toxicology procured him the appointment, in 1829, of 
medical officer to the Crown in Gotland, and from that 
time till 1866 ho was called as a witness in many celebrated 
criminal cases. In 1832 he gave up the chair of Medical 
Jurisprudence and accepted that of Medicine and Thera- 
})eutic8, which Kb held till 1877 ; at the same time he 
became professor of Clinical Medicine, and continued in 
that ca^Nicity till 1855. His fame as a toxicologist and 
medical jurist, together with his work on the pathology 
of the kidneys and of fevers, secured him a large private 
practice, and he succeeded to a fair share of the honours 
that commonly attend the successful physician, being 
appointed physician to Queen Victoria in 1848 and re- 
ceiving a baronetcy in 1871. Among the books which 
he published were a treatise on Granular Degmeratim of 
tJte Kidneys (1839), and a Conmuntary on the Phamvor 
copodaa of Great Britain (1842). Sir Robert Christison, 
who retained remarkable physical vigour and activity 
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down to extreme old age, died at Edinburgli on 23rd 
January 1882. 

Christmas Island^ a British possession under 
the government of the Straits Settlements, situated in 
the eastern part of the Indian Ocean (in lO*" 25' S. lat, 
105* 42' E. long.), about 190 miles S. of Java. It is 
not known when and by whom the island was discovered, 
but under the name of Mmi it appears on a Dutch chart 
of 1666. It was first visited in 1688 by Dampier, who 
found it uninhabited. In 1 886 Captain Maclear of H.M.S. 
Flying Fisli^ having discovered an anchorage in a bay 
which he named Flying Fish Cove, landed a party and 
made a small but interesting collection of the flora and 
fauna. In the following year Captain Aldrich on H.M.S. 
Egena visited it, accompanied by Mr J. J. Lister, F.R.S., 
who formed a larger biological and mineralogical collection. 
Among the rocks then obtained and submitted to Sir John 
Murray for examination there were detected s])ecimens of 
nearly pure phosphate of lime, a discovery which eventu- 
ally led, in June 1888, to the annexation of the island 
to the British Crown. Soon afterwards a small settle- 
ment was established in Flying Fish Cove by Mr G. 
Clunies Ross, the owner of the Keeling Islands, which 
lie about 750 miles to the westward. In 1891 Mr Ross 
and Sir John Murray were granted a lease, but on the 
further discovery of phosphatic deposits they disposed of 
their rights in 1897 to the company now in possession. 
In the same year a thorough scientific exploration was 
made, at the cost of Sir John Murray, by Mr C. W. 
Andrews, of the British Museum. 

Physical Features and Geology . — The island is a quadrilateral 
with hollowed sides, about 12 miles in greatest length and 9 in 
extreme breadth. It is about 190 miles from the nearest land, 
and is probably the only tropical island that had never been 
inhabited by man. When the nrst settlers arrived, in 1897, it was 
covered with a dense forest of great trees and luxuriant under- 
shrubbery. The settlement in Flying Fish Cove now numbers 
some 250 inhabitants, consisting of Europeans, Sikhd, Malays, 
and Chinese, by whom roads are being cut and patches of cleared 
ground cultivated. The island is the flat summit of a submarine 
mountain more than 15,000 feet high, the depth of the platform 
from which it rises being about 14,000 feet, and its height above 
the sea being upwards of 1000 feet. The submarine slopes are 
steep, and within 20 miles of the shore the depth of the sea 
reaches 2400 fathoms. It consists of a central plateau descending 
to the water in three terraces, each with its “tread” and “rise.” 
The shore terrace descends by a steep cliir to the sea, forming the 
“rise ” of a submarine “ tread ” in the form of fringing reef which 
surrounds the island and is never uncovered, even at low w'ater, 
except in Flying Fish Cove, whore the only landing-place exists. 
The central plateau is a plain whose surface presents “rounded, 
fiat- topped hills and low ridges and reefs of limestone,” with 
narrow intervening valleys. On its northern aspect this plateau 
has a raised rim having all the appearances or being once the 
margin of an atoll. On these rounded hills occurs the deposit of 
phosphate of lime which gives the island its commercial value. 
The phosphatic deposit has doubtless been produced by the long- 
continued action of a thick bed of sea-fowl dung, which con- 
verted the carbonate of the underlying limestone into phosphate. 
The flat summit is formed by a succession of limestones — all 
deposited in shallow water — from the Eocene (or Oligocene) up 
to recent deposits in the above-mentioned atoll with islands on its 
reef. The geological sequence of events appears to have been 
the following : — After the deposition of the Eoaene (or Oligocene) 
limestone— which r^oses upon a floor of basalts and trachytes — 
basalts and basic tuffs wore ejected, over which, during a period 
of very slow depression, orbitoidal limestones of Miocene age — 
which seem to make up the great mass of the island — were 
deposited ; then elapsed a long period of rest, during which the 
atoll condition existed and the guano deposit was formed ; from 
then down to the present time there has succeeded a series 
of sea -level subsidences, resulting in the formation of the 
terraces and the aooumulation of the detritus now seen on the 
first inland cliff, the old submarine slope of the island. The 
occurrence of such a series of Tertiary deposits appears to be un- 
known elsewhere. The whole series was evidently deposited in 
shallow water on the summit of a submarine volcano standing in 
its present isolation, and round which the ocean floor has prob- 
ably altered but a few hundred feet since the Eocene age. Thus 


although the rocks of the southern coast of Java in their general 
characters and succession resemble those of Christmas Island, 
there lies between them an abysmal trough 18,000 frset in depth, 
which renders it scarcely jiossible that they were deposited in a 
continuous area, for such aii enormous depression of the sea-floor 
could hardly have occurred since Miocene times without involving 
also Christmas Island. One of the main purjmses of the explora- 
tion was to obtain light on the question of the foundation of 
atolls. As a result of the investigation it has been found that 
“the great thickness of reef Umestono r»r»iuinvl by the Darwinian 
theory of atoll formation” does not exist, and “although there 
may bo some evidence that subsidem^e did occur in the earlier 
history of the island, it is clear that it was neither continuous for 
any long period nor of any great extent” {Andreu's). If Christ- 
mas Island cannot, perhaps, be proved to have been a tyijical 
atoll, it can, however, “ be shown that at one time it must nave 
consisted of reefs and islands ap}iroxiniating very nearly to those 
seen on atolls which are regarded as typical, and the (letermina- 
tion of the nature of the foundation ufjoii which those reefs 
and islands rested is, at least, a stop in the right direction ” 
(Andrews). 

Flora and Fauna. — The flora consists of 129 species of angio- 
sperms, 1 CyeaSt 22 ferns, and a few mosses, lichens, and fungi, 
17 of which are endemic, while a considerable number — not 
specifically distinct — form locsal varieties nearly all presenting 
Indo-Malayan affinities, as do the single Cycasy tlie ferns, and the 
cryptogams. As to its fauna, the island contains 819 species of 
animals — 54 only being vertebrates — 145 of which are endemic. 
A very remarkable distributional fact in regard to them, and one 
not yet fully explained, is that a largo number show affinity with 
HiMDcies in the Austro-Malayan rather than in the Indo-Malayan, 
their nearer, region. The ocean currents, the trade-winds blow- 
ing from the Australian mainland, and north-westerly stonns from 
the Malayan islands, are no doubt re8i>onsible for the introduc- 
tion of many, but not all, of these Malayan and Australasian 
species. 

ClinuUe. — The climate is healthy, the temperature varying 
from 75® to 84® F. The prevailing wind is the S.E. trade, which 
hlow^B the greater }>art of the year. The rainfall in tlie wet 
season is heavy, but not excessive, and during the dry season 
the ground is refreshed with oc.c 4 i.Hional showers and heavy dews. 
Malarial fever is not prevalent, and it is interesting to note that 
there are no swamps or standing waters on the island. 

See Andukws, C. W. A Monograph of Christmas Island 
(Indian Ocean), London, 1900, to which the present writer 
has been greatly indebted. (H. o. F.) 

ChrOflOiri^AphSa — In the article Gunnery (Etuiy. 
Brit vol. xi.) descriptions were given of some chronograplw 
adapted for the determination of the velocities of iirojec- 
tiles. Borne additional forms of instruments both for this 
and for other purposes are here described. 

Gun Chronographs. — Probably the earliest forms of chronographs, 
not based on the ballistic pendulum method, are due to Colonel 
Orobert, 1804, and Colonel Dabooz, 1818, both officers of the French 
army. 

In the instrument by Grobort two largo discs, attached to the 
same axle 18 ft. apart, were rapidly rotated ; the shot pierced 
each disc, the angle between two holes giving the time 
of flight of the ball, when the angular velocity of the discs was 
known. In the instrument by Colonel Dabooz a cord imssiug 
over two light pulleys, one close to the gun, the other at a given 
distance ffrom it, was stretched by a weight at the gun end and by 
a heavy screen at the other end. Behind this screen there was 
a fixed screen. The shot cut the cord and liberated the screen, 
which was perforated during its fall. Tlie height of fall was 
measured by superposing the hole in tlie moving screen upon that 
iu the fixed one. This gave the ap;)roximate time of flight of the 
shot over a given distance, and hence its velocity. 

In the early form of chronoscope invented by Wheatstone in 
1 840 the period of time was measured by means of a 8{)ccies of 
clock, driven by a weight ; the dial pointer was started and 
stopped by the action of an electromagnet which moved a pawl 
en^ging with a toothed wheel fixed on the axle to which the dial 
pointer was attached. The instrument applied to the determina- 
tion of the velocity of shot is described thus by Wheatstone : — 

“A wooden ring embraced the mouth of the gun, and a wire 
connected the opposite sides of the ring. At a proper distauco the 
target was erected, and so arranged that the least motion given to 
it would establish a permanent contact between two metal points. 
One of the extremities of the wire of the electromagnet (before 
mentioned) was attached to one pole of a small battery ; to the 
otlier extremity of the electromagnet were attached two wires, one 
of which communicated with the contact ])icce of the target, and 
the other with one of the ends of the wire stretched across the 
mouth of the gun ; from the other extremity of the voltaic battery 
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two wires were taken, one of which came to the contact piece of 
the Uraet, and the other to the opposite extremity of the wire 
across the mouth of the gun. Before the firing of the gun a con- 
tinuous circuit existed, including the gun wire ; when the target 
was struck the second circuit was completed; but during the 
passaiB^o of the projectile both circuits were interrupted, and the 
duration of this Interruption was indicated by the chronoscope.’* 

Professor Henry (Journal Franklin /nrt., 1886) employed a 
^linder driven by clockwork, making ten revolutions per second. 
The surface was divided into 100 equal perU, each equal to 
second. The time marks were made by two galvanometer needles, 
when successive screens were broken by a shot. Henry also used 
an induction-coil spark to mark the cylinder, the primary of the 
coil being in oircuit with a battery and screen. Tliis form of 
chronograph is in many respects similar to the instrument of 
Konstantinoff, which was constructed by Breguet and has been 
sometimes attribuM to him (J^ Com^pUa Itendiu, 1848). This 
chronograph consisted of a cylinder 1 m. in circumierence and 
0*86 m. long, driven by clockwork, the rotation being regulated by 
a ^vernor provided with winn. A small carriage geared to the 
wheelwork traversed its length, carrying electromagnetic signals. 
The electric chronograph signal usually consists of a small arma- 
ture (furnished with a style which marks a moving surface) moving 
in front of an electromagnet, the amature being suddenly pulled 
off the poles of the eleotromsgiiot by a spring when the circuit is 
broken (Journal of Phyoiology^ voL ix. p. 408). The signals in 
Breguet’s instniment were in a oircuit, including the screens and 
batteries of a gun range. The measurement of time depended on 
the regularity of rotation of the cylinder, on which each mm. 
represented second. 

In the Kavez chronomwph (1848) the time period is found by 
means of a pendulum hmd at a large angle from tiie vertical by an 
electromagnet, which is in circuit witli a screen on the gun range. 
When the shot outs this screen, the oircuit is broken and the 
pendulum liberated and set swinging. When the next screen on 
the raiijM is broken by the shot, the position of the ])endtilum is 
recorded and the distance it has jiassed through measured on a 
divided arc. From this the time of traversing the space between 
the screens is deduced. By means of an instrument known as a 
disuinctor ( AVicy. BrU. vol. xi. p. 300) the instrumental time-loss 
or latency of the ohronomph is determined. In Benton’s chrono- 
graph (1869) two pendulums are liberated, in tlie same manner as 
in the instrument of Kavez, one on the cutting of the first screen, 
the other on the cutting of the second. The difference between 
the swings of the two i)endulums gives the time period sought for. 
The diiyunctor is also uh<k1 in connexion with this instrument. 
In Vignotti's chronograph (1857) again a |)endulum is employed, 
furuishod with a metal point, which moves close to paper impreg- 
nated with forro- cyanide of |K)tas8ium. The gun-range screens 
are included in the primary circuits of induction coils ; when these 
circuits are broken a spark from the pointer marks the papier. 
From those marks the time of traverse of the shot between the 
screens is determined. 

Colonel Sebort (ExtraUa du Miimrial de VAriillerU de la Marim) 
devised a chronograph to indicate graphically the motion of recoil 
of a cannon when nred. A pillar fixed to the groimd at the side 
of the gun-carriage supporM a tuning -fork, the vibration of 
which was maintained moctrically. The fork was provided with 
a tracing point attached to one of the prongs, and so adjusted that 
it drew its path on a imlishod sheet of smoke -blackened metal 
attached to the gun-carriage, which traversed past the tracing 
point, when the gun ran Imok. The fork used made 500 com- 
ploto vibrations per second. A central lino was drawn through 
the curved j^sith of the tracing point, and every entire vibration 
cut the straight line twice, the interval between each intorsoction 
etiualling second. The diiwram so produced gave the total 
time of the accelerated jlH»tion of recoil of the gun, the maximum 
velocity of recoil, and the rate of aoceloration of recoil from the 
begin ti mg to the end of the niotiou. By means of an instrument 
furniahoa wi|di a microscope and micrometers, the length and 
amplitude, and the angle at which the curved lino cut the central 
line, were measured. At each intersection (according to the in- 
ventor) the velocity could be deduced. Tlie motion at any inter- 
section being compounded of the greatest velocity of the fork, 
while passing through the midpoint of the vibration and the 
velocity of recoil, the tangent made by the curve with the straight 
line represents the ratio of the velocity of the fork to the velocity 
of recoil. If a be the amplitude of vibration, considered constant, 
t< the velocity of the fork at the mid|M)int of its patli, r the 
velocity of recoil, a the angle made by the tangent to the curve 
with the straight lino at the point of intersection, and i the line 
of a complete vibration ; then, 
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In Colonel Watkin’s chronograph (*^ Chronographs and their 
Application to Ouu Ballistics,” 2*roe^ Boy, JnA.^ 1896) a metal 


drum, divided on its edge so that when a vernier is used a minntei 
of an^e may be read, is rotated rapidly by a motor at a praotioally 
uniform speM. The points of a row of steel-pointed pins, eorewed 
into a frame of ebonite, can be brought within wen of the 
surface of the drum. Each pin is a part of the secondaiy circuit 
of an induction ooU, the space between the pins and the drum 
forming spark gaps. The drum is rubbed over with a weak eolntion 
of paraflln wax in benxol, which causes the markings produced by 
the sparks to be well defined. The records are reM oy means of 
a fine hair stretched along the drum and just clear of it, the dota 
beinej located under the hair by means of a lens. The velocity of 
rotation is found by obtaining spark marks, due to the primaxy 
circuits of two induction eoua oeing successively broken by n 
weight falling and knocking over two light levers. The distance 
between the levorB is about 8*77 inch, and the time of fall between 
the levers is 0*018948 sec. In practice two drop weights are used, 
to avoid the chance of an experiment being wasted. This ohrono- 
paph has been used for finding the velocity of projectiles after 
leaving the gun, and also for finding the rate at which a shot 
traverses the bore. For the latter purpose the shot Buccessively 
cuts insulated wires fixed in plugs screwed into the at known 
intervals ; each wire forms a part of the primary or an induotion 
coil, and as each is cut a dot is made on the rotating drum by the 
induced sitark. 

Jervis-Smith’s tram chronograph wasdovised for moasuringperiods 
of time varying from about one- fourth to one twenty-thousandth 
part of a second (/Voc. Boy, Soe. vol. xlv. p. 452. Improved 
from Pat. 1894. The Tram Chronograph, by F. J. Jorvis-Smith,. 
F. B. S. }. It consists of a metal girder haviug a T-shaped end. This 
carries two i)arallel steel rails, the edges of which lie in the same 
vertical plane. The ^ supported at its end, and at the 

extremities of the T-picce, on the V -groove, trihedral hole, and 
plane system. A carriage or tram furnished with three grooved 
wheels runs on the rails, and a slightly -smoked glass plate is 
attached to its vertical side. Tlie tram in the original instrument 
was propelled by a falling weight, but in an improved form one 
or more spiral springs are employed. All time traces are made 
immediatoly after the pro|)elling force has ceased to act. Tlie 
tram is brought to rest by a gradually applied brake, consisting 
of two crossed leather bands stretchea by two springs ; a projec- 
tion from the tram runs between the bands, and brings it to test 
with but little lateral pressure. When, for certain physioltigibill 
experiments, a low velocity of traverse is required, a heavyv- 
whool is mounted on the tram and geared to its wheels. A pifiar 
also mounted on the hole, groove and plane method, is placed 
vertically in front of the gloss, to carry the electromagnetic signals, 
which can bo brought into contact with the glass by means of a 
tangent-screw. A standard fork by Koenig fixed to a pillar also 
makes a trace on the glass, being automatically thrown into 
vibration. Tuning-forks may be calibrated by obtaining two 
signal markings on the plate, controlled by a standard clock of 
known rate. Two motions of a slide on the pillar, viz., of rotation 
and translation, allow a number of observations to be made. The 
traces are counted out on a sloping glass desk, and the time of 
flight of a projectile between two or more screens is found. When 
very close readings are required, they are made by means of a 
traversing micrometer microscope. If the instrument is used for 
gun work, the tram is driven at full speed ; when the distance 
between the screens is known, and also the time of flight, the 
midpoint velocity is found by applying Bashforth’s formula. 
When the velocity of shot from a shot-gim has to he found, a thin 
wire sirctehod across the muzzle takes the place of the first screen, 
and a thin sheet of metal or cardboard carrying an electric con- 
tact, or a Branly coherer, takes the place of the second screen. 
The electric firing circuit is provided with a safety key attached 
by a cord to the man who loads the gun and prepares the electric 
fuse, thus preventing him from getting into the line of fire when 
the gun is fired by the chronograph. (Pat. Beeord, 1897.) The 
tram, when the instrument is adjusted, has a practically constant 
velocity of traverse. 

The polarizing pliotu-clironograph, designed and used by Dr A. 
Cushing Crohore and Dr G. Owen Squier at the United States 
Artillery School (Journal United States Artillery, 1896, vol. vL 
p. 271), depends for its indications iqiou the rotation of a beam of 
light by a magnetic field, produced by a solenoidal current, which , 
is opened and closed by the passage of the projectile. The general 
arrangement is as follows : — A beam of light from an electric lamp 
traverses a lens, then a Nicol prism, next a glass cylinder frrnished 
with plane glass ends and coiled with insulated wire, then an 
analyser and two lenses, finally impinging on a photographic plate 
to 'Which rotation is ^ven by an electric motor, the plane of 
rotation beinj perpendicular to the direction of Uie beam of light. 
The same plate also records the shadow of a pierced projection 
attached to a tuning-fork, light from the electric lamp being 
diverted by a mirror for this purpose. The solenoid used to pro- 
duce a magnetic field across the glass cylinder, which is filled with 
carbon Imlphide, is in oircuit with a dynamo, resistances, and 
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the Boreene on the gun range. It U a well-known phenomenon in 
phveioB that when, with the above-mentioned combination of 
poLurizing Kicol i^am and analyser, tho liffht is shut off by 
rotating the analyser, it is instantly restorea when the carbon 
bisulphide is placed in a m^etic field. This phenomenon is 
utilized in this instrument. Tne projectile, by catting the wire 
soreens, causes tho magnetic field to cease and light to pass. By 
means of an automatic switch the projectile, after cutting a 
screen, restores the electric circuit, so that successive records are 
redstered. After a record has been made it is read by means of a 
mmrometer microscope, the angle moved through bv the photo- 
graphic disc is found, and hence the time period between two 
events. In the photo-chronograph describea in UnUrBwhwn^ 
Uher die Vibration dea Qewaknavfa^ by C. Cranz and K. R. Koch, 
Miinchen, 1890, also note on the same. Nature^ voL IxL p. 58, 
a sensitive plate moving in a straight line receives tiie record of 
the movement of the b^rels of firearms when discharged. It was 
mainly used to determine the "angle of error of departure'* in 
ballistics. 

AatTiyiMmicaZ Chronographs, — ^The astronomical chronomph is 
an instrument whereby an observer is enabled to register Uie time 
of transit of a star on a sheet of jiapor attached to a revolving 
cylinder. A metal cylinder covered with a sheet of paper is 
rotated by clockw'ork controlled by a conical pendulum, or by a 
centrifugal clock governor such as is used for driving a telescope. 
By means of a screw lon^r than the cylinder, mounted parallel 
With the azis of the eyfinder and rotated by the clockwork, a 
carriage is made to traverse close to the paner. In some instru- 
ments this carriage is furnished with a metai point, and in others 
with a stylogiaphic ink pen. The point or pen is made to touch 
the paper by "an electromagnet the electric current of which is 
closed Dv the observer at the transit instrument, and a mark is 
recorded on the revolving cylinder. The movement of the same 
point or pen is also controlled by a standard clock, so that at the 
end of each second a mark is made. The cylinder makes one 
revolution jper minute, and the minute is indicated by the omission 
of the mark. In Dent’s form {NaturOf vol. xxiii. p. 59) continuous 
observations can bo recorded for 6| hours. The conical pendulum 
used to govern the rotation of the cylinder was the invention of 
Sir O. B. Airy. The lower end is geared to a metal plate 
wMA^weeps tlirough an annular trough filled with glyeeiine and 
w i y fc ' . when the path of tho pendulum exceeds a certain 
di|0|seter it causes the plate to enter the liquid more deeply, its 
motion being thereby checked ; also, when the pendulum moves in 
a smaller circle, the plate is lifted out of the liquid and the 
resistance is diminishea in the same proportion as the force. The 
comiiensatory action is considerable ; doubling the driving power 
produces no perceptible difference in the time. To prevent the 
iiijury of tho conical pendulum and the wheel work by any sudden 
check of the cylinder, a ratch-wheel connexion is placed lietwocn 
the cylinder and the train of wheel work ; this enables the 
pendulum to run on until it gradually comes to rest Tho pen- 
dulum, which weighs about 18 lb, is compensated, and makes 
one revolution in two seconds ; it is suspended from a bracket by 
means of two flexible steel springs placed at right angles to one 
another. 

In the astronomical chronograph designed by Sir Howard Grubb, 
F.K.S. {Proe, Inat, Mech, Ung., July 1888), the recording cylinders 
— two in number — are driven by a weight acting on a train of 
wheel work controlled by an astronomical telescojie governor. 
The peculiar feature of this instiument is that the axle is geared to 
a shaft which communicates motion to the cylinders through a 
mechanism whereby the speed of rotation is constantly corrected 
by a standard clock. Should the rotation fall below the correct 
speed, it is automatically accelerated, and if its speed of rotation 
rises above the correct one, it is retarded. The accelerator and 
retarder are thrown into action by electromagnets, controlled by a 
"detector ” mounted on the same shaft The rather complicated 
mechanism employed to effect the correction is described and fully 
illustrated in the reference given. The cylinders are covered with 
paper, but all the markings are made with a stylographio pen. The 
marks indicating seconds are dots, but those made by the observer 
are short lines. When an observa^on is about to be made, the 
observer first notes the hour and minute, and, by pressing a contact 
key attached to a flexible cord at the transit instrument, marks 
the paper with a letter in Morse telemph characters, indicating 
tho hour and minute ; he then waits ull a micrometer wire cuts a 
star wd at the instant closes the circuit, so that the second and 
fraction of a second are registered on tho o^onograph paper. When 
a set of observations have been taken, the paper is removed from 
the cylinder, and tho time results are obtained by applying a 
suitably divided rule to the marked paper, fractions of a second 
being estimated by applying a piece or glass ruled with eleven 
*^^ht lines converging to a point The ends of these lines on 
the bM of the triangle so formed are equidistant on one edge of 
the glass, so that when the first and last lines are so placed as to 
coincide with the beginning and end of the markings of a second, 
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that second is diWded into ton ecjual parta The base of tho 
triangle is always kept parallel with the lino of dots. The papers, 
after they liavo been examined and the results registered, are kept 
for reference. 

The obsenratory of Washburn, University of Wisconsin, is 
I furnished with a chronograph of the same typo as that of Dent 
{Annals Harvard Coll. Oba, vol. i. pt ii. p. J34), but in this 
instrument the rotation of tho cylinder is couii-oUed by a double 
conical pendulum governor of peculiar construction. Wlien tho 
balls fly out beyond a certain point, one of thorn engagos with a 
hook attached to a brass cylindor which embraces the vortical axlo 
loosely. When this mass is pulled aside the work done on it 
diniiuishes the B|)eed of the governor. The js'iidulum ball usually 
strikes the hook from 60 to 70 times per minute. Covomors on 
this principle wore adopted by Alvan Clark for driving heliostats 
in the United States Transit of Venus Expedition, 1874. 

Acoustic Chronographs . — A chronograph was dt vised by Hegnault 
{Acad, des Se,f 1868) to dotormiue the velocity of sound propa- 
gated through a great length of pipe. A band of i»aper 27 mm. 
wide was continuously unrolled from a bobbin by means of an 
eloctromagnetio engine. In its passage over a pulley it passed 
over a smoky lamp flame, which covered it with a thin deposit of 
carbon. It next passed over a cylinder in (contact with the style 
of a tuning-fork Kept in vibration by eletstroniaguets placed on 
either side of its prongs, the current being interrupted by the 
fork ; it was also in contact with an electric signal controlled by 
a standard clock. Also an olectroniaraetic signal marked ilu^ 
beginning and end of a time period, j'hus three markings were 
romstered on tho band, viz., the time of the pendulum, the 
vibrations of tho fork, and the marking of the signal due to the 
opening and closing of the current by olcctric.al contacts attached 
to diaphragms on which the sound wave anted. Tlie contacts 
consisted of minute hammers resting on metal points fixed to thq 
centre of diaphragms which closed the end of the ex])erimcntal 
pities. The signal marked the instant at whitdi a sound wave 
impinged on a diaphragm. Tho markings on the paper band gave* 
the period of time between two events, and the number of vibra- 
tions of the tuning-fork ])er second wore estimated by means of 
markings due to the clock. Tho sound wave was usually origin- 
ated by firing a pistol into the X)ipo furnished with diaphragms and 
contact pieces. 

In the chronographio use of the Morse telegraph instrument 
(Stewart and Gee, Mcfneniarg J*radical Phys. p. 234) a circuit 
is arranged which includes a seconds pendulum furnished with a 
fine platinum wire Inflow the bob, which sweeps through a small 
mass of mercury forming a part of the circuit. There is a Morse 
key for closing the circuit. A fast-niuuiiig Morse instrument and 
a battery are placed across this circuit as a shunt. A succession 
of dots 18 maae on the paper ribbon by the circuit being closed by 
the pendulum, and tho space betw^cen each adjacent dot indicates 
a period of one second’s duration. Also, when the key is depressed, 
a mark is made on the paper. To measure a period of time, the 
key is depressed at tho heginning and cud of the period, causing 
two dote to be made on tlie ribbon ; the interval between these, 
when measured by the intervals due to the pndulum, gives the 
length of the period in seoonds, and also in fractions of a second, 
when the seconds' interval is subdivided into convenient equal 
parts. This apparatus has been used in determination of the 
velocity of sound. In the break circuit arrangement of pendulum 
key and Morse instrument the markings appear as breaks in a lino 
which would otherwise be continuous. This combination was em- 
ployed by Professors Ayrton and Perry in their determination of 
tho acceleration of gravity at Tokio, 1877-78 {I*roc. Phys, Soe. 
London, vol. iii. p. 268). 

In the tuning-fork electro-chronograph attributed to Hipp a 
metal cylinder covered with smoked gkied paper is rotated 
uniformly by clockwork, a tuning-fork anned with a metallic 
style being so adjusted that it makes a clear fine line on tho 
smoked paper. The tuning-fork is placed in th«t a^ndary 
circuit or an induction coil, so that when tho primary circuit is 
broken an induced spark removes a spek of black from the paper 
and leaves a mark. The time perioa is deduced by counting the 
number of vibrations and fractions of vibration of the tuning-fork 
as recorded by a sinuous line on the cylinder. In later forms of 
this instrument the cylinder advances as it rotates, and a spiral 
line is traced. To obtain good results the B|)ark must be very 
small, for when large it often leasts laterally from the end of tlie 
stylo, and does not jrive the true position of the style when tho 
cirenit is broken. The same arrangement of tuning-fork and 
revolving cylindor, with the addition of a standard clock, his 
been used by Mayer {Trans, National Academy of Sciences U.S. A. 
vol. iii.) and others for calibrating tuning-forks, and comparing 
their vibrations directly with the beats of tho pendulum of a 
standard clock the rate of which is known. Tho pendulum 
makes and breaks the primary circuit by carrying a small platinum 
wire through a small mercury meniscus. Better and apparently 
certain contacts can be obtained from platinum contact-pieces, 
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brouglit together above the pendulum by means a toothed 
wheel on the soam-wheel arbor. Si»arlcmg at the contact points 
is greatly reduced by placing a couple ot lead plates in dilute 
sulphuric acid as a shunt across the battery circuit 

For physiological purposes, — Kick's pendulum myoj^aphor muscle- 
trace recorder is described in J^ierteljahrschr. der NcUur/orseh. Ges, 
in Zurich^ 1862, s. 807, and in Text-hook of Ptvysiology^ M. Foster, 
pp. 42, 45. It was used to obtain a record of the contraction of 
a muscle when stimulated. In many re8})oct8 the instrument is 
similar to the electro -ballistio chronograph of Navez. A long 
lienduluin, consisting of a braced metal finme, carries at its lower 
end a sheet of sme^ed glass. The pendulum swings about an 
axis supported by a wall bracket, rrevious to an experiment, 
the Tiendulum is held on one side of its lowest position by a spring 
catch ; when this is depressed it is free to swing. At the end of 
its swing it engages with another spring catch. In front of the 
moring gloss plate a tuning-fork is fixed, also a lever actuated by 
the muscle to be electricallv stimulated. When the pendulum 
swings through its arc, it Knocks over the contact key in the 
primary circuit of an induction coil, the secondary of which is in 
connexion with the mnsolo. The smoked plate receives the traces 
of the style of the tuning-fork and of the lever attached to the 
muscle, and also the trace of an electiomagnetic signal which 
marks the instant at which the jirimary circuit is broken. After 
the tra(!es arc made, they are ruled through with radial lines, 
cutting the three traces, and the time intervals lictwoon different 
parts of the muscle curve are measured in terms of the jieriod of 
vibration of the tuning-fork, as in other chronographs in which 
the tuning-fork is employed. 

In the spring myograph of Du Bols Beymond (Munk's Physiologie 
der Memcmn^ p. 398) a smoked gloss plate attached i o a metal rod 
is shot by a spiral spring along two guides with a velocity which 
is not uniform. The traces of a style moved hy the muscle under 
examination, and of a tuning-fork, are reeorded on the glass ]>lat6, 
the shooter during its traverse knocking over one or more electric 
keys, which break the primary circuit of an induction coil, the 
inaucod current stimulating the muscle. 

In the ))hoto-eloctrio chronograph devised by Mr G. J. Burch 
(Jour Mil of Physiology^ vol. xviiL p. 126 ; Elretrician^ vol. xxxvii. 
p. 430) tlie ra])id movomouts of the column of mercury in a 
capillary electrometer used in jihysiological research are recorded 
on a sensitive plate moving at a uniform angular velocity. The 
trace of the vibrating prongs of a tuning-fork of known period is 
also recorded on the plate, tlio light used being that of the electric 
are. The images of the meniscus of the mercury column and of 
the moving fork are focussed on the plate by a lens. Excellent 
results have boon obtained with this instrument. 

An important development of a branch of ohrouograpliy is due 
to Marey (Com pies JteuduSy 7 AoAt 1882, and Le MouvtmerUf par 
£. S. Marey, Taris, 1894), who employed a photogra])hic plate for 
receiving succossiyo pictures of moving objects, at definite times, 
when invofltigatiug the movements of animals, birds, fishes, 
insects, and also microscopic objects such as vorticollie. The 
instrninent in one of its forms consisted of a camera and lens. 
In front of the sensitive plate and close to it a disc, piercetl with 
radial slits, revolved at a given angular velocity, and each time a 
slit passed by the ]>lato was exposed. But since, in the time of 
))assage of the space between the slits, the object had moved by a 
certain amount across the field of view, a fresh imjiression was 
produced at each exposure. The object, well illuminated by sun- 
light, moved in f^rout of a black background. Since the angular 
velocity of the disc was known, and the nuinbcr of slits, the time 
between the successive posi lions of the obje(;t was also kiiow'n. 

Marey (La M&kode graphique^ pp. 133, 142, 456), by means of 
pneumatic signals and a rotating cylinder covered with smoked 
glazed paper, measured the time of the movoineiits of the limbs of 
animals. The instrument consists of a recording cylinder rotated 
at a uniform angular velocity by clockwork controlled by a fan 
governor, and pneumatic signal, constructed thus. One end of 
a closed shallow cylinder, about 4 cm. dia., is furnished with a 
stretched rubber membrane. A light lever, moving about an axis 
near the edge of the cylinder, is attached to the centre of the 
membrane by a short rod, its free end moving as the membrane 
is distended. The cylinder is connected by a flexible tube with 
a similar cylinder and membrane, but without a lever, which is 
attached to that part of the body of the animal the movement of 
which is under investigation. The system is full of air, so that 
when the membrane attached to the animal is compresHod, the 
membrane which moves the lever is distended and the lever 
moved. Its end, which carries a scribing ]ioint, marks the 
smoked paper on the rotating cylinder. The pneumatic signal is 
called by Marey “ tambour h lovier.” 

References to Curonoqraphic Methods— ( i.) Chronographs 
used In Physiology Helmholtz. Verhandlungen derphysikaJisch’ 
medicinischen QeseUschaft in Wurtzburg, N. F. 1872, Bd. II. S. 

1 47.«^Harlkss. ' ‘ Das Atwood’sche Myographion,” A bhandlungen 
der k, Sayfirigi^en Akademie der IVissensc/utften. II. 01. Bd. IX. 
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Abth. 11, Mttnclien, 1862. S. SOi.— F»U-Myomapliion aufiWteUt 
in ilor 'Wionep WelUuMtellung in der Abthciluug fUr dw Unter- 
riohtewesen Ton Ungarn, Bumpeat, 1878. — Henben. Urana- 
pbion mit vibrator&ber Bewegung,” ArheiUn am mm KitUr 
vkyHd. Imtit. 1868, 8 . 108.— Bbuoke. SUsun^Aer. d. WUiMir 
Acad. LXXV. 8. Abth., Sop. Abdr. 1877.— .‘Myog^ 
pbioa ohne Bewegung," unUrsuchungen Uber die Physiologte des 
Eleetrotonas, 8 . 106, Berlin, 1859.— Pouillet. Co7npt. Bend, 
xix. p. 1384. 1844.— Ludwig. “ Kynographion. — Pflueokr. 

“Cylinder governed by conical ijendulum," P%s. dcr MenscheUt 
Munk.— Yoi^ho, Thob. “Early form of cylinder chronograph," 
Life in MUitm, M‘Kendriok, p, 65. (ii.) Chronographs ni^ in 
gun work and for other purposes S abine. Phil, Mag, 1876. 
—Schultz. Moisson, ed. Tanero, Paris.— Paul la Coub. La 
Itoue Pkoniqiie, Copenhagen, 1878.— Macu. Collected papers 
on chronographs, Ealurc^ vol. xlvii. p. 250. — Boys. “Bullets 
photographed in flight," B. A. meeting, Edinburgh, 1892 ; ro- 
porteefin iVo/wrc, vol. xlvii. p. 415. —Pneumatic Tube Co., 
Paris. “Chronograph," Mature, vol. viii. p. 106.^ — Foster. 
Nature, vol. xiii. p. 139. — Holden. Nature, vol. xxvi. p. 868,— 
D'Arsonval. La LumUre Elcctrique, 1887. — Dunn. “The 
Photo-Rctardograph," U.8. Artillery, vii. p. 29. — 

Deprez. ‘ * Acci!il6rograph0, ” La Miihode graphique, Marey, p. 174, 
Paris, 1878.— Siemens (Werner). “ Electric si)ark chronograph," 
Annalcn der Phys., Poggendorff, 66. 1846. (f. j. J.-S.) 

ChronoloiTlcal Table.-— Tho following table 
of the leading events in every country in tlie world has 
lu^en prepared in continuation of the table published in 
the ninth edition of this ivork, which brouglit down the 
record to the close of 1875. It must always be diffi- 
cult to determine what events should or should not appear 
in such a chronicle, but in this brief abstract the aim has 
been to include rather than to exclude, with a view to 
making the table a really useful aide-rumnoire : — 

1876. Chatte of Knights of the Star of India held by the 
Prince of Wales in Calcutta, lamjaryl. Death of Francis Deak, 
January 28. Administrative reform Note presented to Turkey by 
the Groat Powers, January 31. Pornk River insurgents defeated 
by the British, February 4. Prince Bismarck’s reply to the charge 
of warlike designs, February 10. Purehaso of Suez Canal shares 
voted by the House of Commons, February 21. Don Carlos retires 
from Spain, February 27. Incorporation of Khnkand in the 
Russian Empire, March 13. Royal Titles Bill |>asKod by the House 
of Commons, March 23. Philadelphia Centennial Exhibition 
otiened, May 10. British fleet arrives in Besika Bay, May 26. 
'nirkish massacres in Bulgaria, May. Deposition of Sultan 
Abdul Aziz, May 30. First railway opened in China, Juno 3. 
Death of Lord Sandhurst, June 23 (born, 1819). Slaughter of 
United States troops by Sioux Indians, June 2.5. Death of Miss 
Harriet Martiueau, Juno 27 (born, 1802). Servia and Montenegro 
declare war against Turkey, July 2. Mr Disraeli created Earl of 
Beaconsfield, August 16, r)o])oaition of Sultan Murad V., August 
31. Sir T, Wade’s treaty with China ratified, September 17. 
General Tchcrnaicif , proclaims Prince Milan King of Servia, 
September 20. Mr Goschen’s financial mission to Egypt, October 
14. Spanish army under General Martinez Campos sent to Cuba 
to Bimpress the insurrection, October 15. CJapturo of Alexinatz by 
the Turks ; Russian demand for an armistice between Turkey and 
Servia, October 31, S])eecli by Lonl Beaconsfield on the Turkish 
question, November 9. Porfirio Diaz, having defeated the Govern- 
ment troops, becomes Provisional President of Mexico, November 
20. Death of the Duke of Saldanha, November 21 (born about 
1790), Mr Hayes elected President of tlie United States, 
December 6. Meeting in Constantinople of the Plenary Con- 
ference on Turkish affairs, December 24. 

1877. Queen Victoria proclaimed Empress of India at Delhi, 
January 1. Turkish issue of £7,000,000 ]»a]>er money, January 6. 
National Defence Society formed in Athens, January 7. German 
general election : majoiity for National Liberal party, January 10. 
Continueii famine in Inaia announced, January 12. The Porte 
declines the administrative reform nroposals of the Powers, January 
20. Anti-clerical Bill passed by the Italian Chamber of Deputies, 
January 24. Banishment of Midhat Pasha, Grand Vizier of 
Turkey, Februa^ 5. Death of Sir W. Fergusson, February 10 
(born, 1808). Col. Gordon appointed Governor of the Sudan, 
February 12. Death of Gen. Changarnicr, February 14 (born, 
1793). Gen. Porfh'io Diaz elected President of Mexico, February 
18. Defeat of Japanese rebels near Kagosima, February 23. Death 
of Sir Jung Bahadur of No])al, February 26. Peace treaty between 
Turkey and Servia, March 1. Papal allocution on restriction of 
liberty, March 12. Protocol signed by the Groat Powers regarding 
the intern question, March 31. Arrival of Sir Bartle mre at 
Cape Town as High Commissioner, March 31. Annexation of 
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tjhe Transvaal to the British Empire, April 12. Hussia de- 
dares war against Turkey April 24. British reply to Piince 
Oortohakoff’s circular, May 1. Defeat of Mr Qladstone's 
motion censuring the Eastern policy of the Government, May 14. 
Restoation of the French MLinistry as the result of a reproof 
byhUrshal MaoMahon, May 16. Kumauia proclaimed inde- 
nendent, May 21. Death of Marshal Cabrera, May 24 (bom, 
1810). Death of Mr J. L. Motley, May 29 (born, 1814). Bom- 
bardment of Kars by the Russians, June 1. Death of Lord 
Justice Mellish, June 15 (bom, 1814). Russians cross the Danube, 
June 24. Dissolution of the French Chamber of Deputies by 
Marshal MacMahon, June 26. Russian lo4n of 200,000,000 roubles, 
Juno 26. British fleet returns to Besika Bay, July 6. Death of 
Yakub Beg of Kashgar, July 11. Turkish massacre at Yeni Saghra, 
July 15. Russiau assault on Plevna repulsed, July 80. Rumanian 
army crosses the Danube, August 9. Insurrection in Crete, August 1 7. 
Russian defeat at Kizil Tepe by Mukbtar Pasha, August 25. Death 
of Brigham Young, August 29 (born, 1800). Death of Thiers, 
September 8 (born, 1797). Prosecution of Qambotta, Senteml)er 
1 1 . Death of Admiral Canaris, September 14 (born, 1 787). Turkish 
defeat in the Sliipka Pass by General Gourko, September 17. 
Rout of the Turkish army under Mukhtar Pasha at Aladja Dagh 
by Russians, October 15. Resignation of the Duo Docazes, 
October 30. Death of Field-Maralial von Wrangel, November 1 
(born, 1784). Kars stormed by the Russians, November 18. 
Marshal MacMahon’s ** Cabinet of Business," November 28. 
Canadian iisberies award, November 24. Bill aliolishing capital 
punishment pMsed by the Italian Chamber of Deputies, November 
28. Fall of Plevna, December 10. Turkish appeal to the Powers 
to mediate, December 12. Servian declai'ation of inde^tendonce 
and war against Turkey, December 13. State visit of Queen 
Victoria to Lord Beoconatield at Ilughenden, December 15. Pass- 
age of the Balkans by General Gourko, Docomber 29. 

1878. Native rising in the Transvaal, January 1. Death of 
General la Marmora, January 5 (bom, 1804). Death of King 
Victor Emmanuel, January 9 (born, 1820). Surrender of Vosoui 
Pasha's army to the Russians in the Shipka Pass, Januam 9. 
Russian occupation of Adrianople, January 20. Ariival of Cleo- 
]>atra'8 Netdlo in the Thames, January 21. Marriage of King 
Alfonso XII., January 23. British fleet at the Dardanelles ; resig- 
nation of Lord Carnarvon, January 25. Great famine in China 
reported, Januaiy 26. Commission of inouiry into Egyptian 
fliiaiices ordered, January 29. Amiistico between Russia and 
Turkey, January 81. Greek troops ordered to occupy Thessaly, 
Kpirus, and Macedonia, February 1. Death of George Ci’uik- 
sliaiik, February 1 (bom, 1791). Vote of £6,000,000 by the House 
of Commons to strengthen the army and na^, February 7. Death 
of Pope Pius IX., February 7 (born, 1792). Occupation of £i*zenini 
by the Russians, Febmury 13. Passage of the Dardanelles by 
British fleet, Febmary 13. Mr Bland's Silver Bill iiassed by the 
IT.S. ^nate, February 16. Election of Pope Leo XII L, February 
20. Peace between Turkey and Sorvia, March 2. Treaty of San 
Stefano, March 3. Bill for the abolition of capital punishment 
defeated in the House of Commons, March 13. Indian Vernacular 
Press Act passed, March 14. Loss of the Eurydicc^ March 24. 
Death of air Gilbert Scott, March 27 (born, 18H). Resignation 
of Lord Derby, March 28. Circular to llie Powers by Lord 
Salisbury regarding the treaty of San Stefano ; British reserves 
called out, April 1. Murder of Lord Leitrim, April 2. Indian 
troops ordered to Malta, April 17. Opening of the Paris Exhibi- 
tion, May 1. Attempted assassination of the German Emperor by 
Hiidel, May 11. Death of Earl Russell, May 28 (bora, 1792). 
Foundering of the German ironclad Qronatr KurfUrst^ May 31. 
Attempt on the life of the German Emperor by Dr Nobiliug, June 
2. Anglo-Turkish Convention signed ; Cypms to bo occupied by 
< treat Britain, June 4. Death of King George of Hanover, June 
12 (born, 1819). Opening of the Berlin Congress, Juno 18. Death 
of Charles Mathews, actor, June 24 (bom, 1803). Death of Queen 
Mercedes of Spain, Juno 26 (born, 1860). Fete de la Repnblhjue 
ill France, June 30. Berlin Treaty si^ed, Jx^y 13. Cyprus 
annexed to the British Empire, July 14. Return of Lord Beacons- 
field from the Berlin Congress— ** peace with honour,'* July 16. 
Russian mission at Kabul, July 22. Austrian occupation of 
Bosnia and Herzegovina, August. Nihilist trials at Odessa, 
August 5. Orange riots at Ottawa, August 12. Death of Queen 
Christina of Spain, August 21 (born, 1806). Earthquakes in 
Holland, Belgium, and Germany, August 27. Reforms promised 
bv the EhedivB of Egypt, August 80. PrineesB Alice disaster, 
about 700 lives lost, September 8. Aberoame colliery explosion, 
Beptember 11. Cleopatra's Needle erected on the f^hames Em- 
bankment, September 12, British mission to Afghanistan stopfied 
ou the frontier, September 22. City of Glasgow Bank failure, 
October 1. Death of Lord Chelmsford, October 6 (born, 1794). 
Marquis of Lome appointed Governor-General of Canada, October 
14. German Anti-Socialist Bill passed, October 19. Attempt on 
life of Kinjt Alfonso XII., October 26. British ultimatum to 
Afghanistan, November 1. Death of Samuel Phelps, aotor, Nov- 
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ember 6 (born, 18061. Attempted assassination of King lluinbeit, 
November 17. Halifax award jjaid by America. Novembor 21. 
War ivith Afghanistan announced; capture of Ali Misjid by the 
British, November 22. Kumauia occupies the 1 )obnulja, Noveinlx r 
26. Peiwar Pass crossed by General lloborlH, Deccuibcr 1. Flight 
of the Ameer Shere Ali, December 13. Death of I’riiu css Alice, 
Grand Duchess of Hesse, December 14 (burn, 1843). British 
oocui»ation of Jalalabad, Dwemlwr 20. Bulgarian Assj'uibly ii) 
Notables elected, December 31. Invention of the niicn>plioiic and 
phonograph. 

1879. Resumption of specie payments in America, January 2. 
MarrioM of King William III. of Holland to Princess Knima of 
Waldeck, January 7. General Roberts enters Kandahar, January 
8. Death of Marshal Esijartcro, January 8 (bom, 1701). Britisu 
advance into Zululand, January 19. Battle of IsandUvliana ; 
defence of Rorke's Drift, Jauiiarv 22. Resignation of Marshal 
MacMahon, January 30. Russo-Turkish treaty of peace signed, 
Febmary 8. Death of General Peel, February 13 (born, 1799). 
Numerous assassinations ordered by the King ot liurina, Febiuary 
16. Death of Field-Marshal Count von Roun, Kehriiary 23 (horn, 
1803). Rejection of the “Muzzling Bill" by the (hrinan Reieh- 
Btag, March 7. Marriage of the Duke of Connaught, Mandi 
Russian ovacmatiun of Adrianople, March 20. Zulu defeat nt 
Giughilova, April 2. Chile declares war against Poiu, Apiil 5. 
Dismissal of European advisers by the Khedive, April 7. AtteinpUd 
assassination of the Tsar, April 14. Prince Alexander of Bat i on bei g 
elected I*rince of Bulgaria, April 29. Anglo-Cennan tieaty foi 
suppression of tlie African slave trade, April 30. Rnssian ukase 
against Nihilism, May 8. Naval engagement between Chilians 
and Peruvians oif Iquique, May 21. American Silver Bill jiassed, 
May 24. Anglo-Afghan treaty of Gandamak, May 26. Sir (L 
WolseW appointed High Commissioner fur Natal ami the Trans- 
vaal, May 26. Prince Louis Napoleon killed hy Zulus, June 1 
(born, 1856). Death of tlie Prince of Oiaiige, June 1 1 (born, 1840). 
Deposition of Ismail Pasha ; Tewfik a)>pointed Khedive, .lime 26. 
Death of I-iord Lawrence, June 27 (l>om, 1811). Buttle of Uluudi, 
July 4. Protective Tariff Bill tossed hy the (jernian Reichstag, 
July IS. Bombardment of Iquique by the Chilians, July 16. 
Death of Mr Fechler, actor, August 5 (born, 1823). Resignation 
of Count Andrassy, August 14. Eiu'0])ean conlrollerh ap]>oiulHl 
for Egypt, August 25. Death of General Lazaroff, conimaiiding 
the Russiau expedition in Central Asia, August 25. ('n]iture of 
Cctywayo, Aumist 28. Massacre of Sir L. Cavagnuri, suite, and 
escort at Kabiu, September 3. Now insurrection in ('ul>u, Septom 
her 14, International Exhibition o]>ened at Sydney, N.S.W., 
September 17. British ru])turo with Bumia, October 7. (ieiieral 
Rooerts enters Kabul, OctolaT 12. Abdication of Yakub Klian, 
Ameer of Afghanistan, October 21. First Lt>gislative Assembly of 
Bulgaria opened, October 30. Chilian victory at Pisagua, Novem- 
ber 2. Administrative reforms in Asiatic 'Inrkey ordered by the 
Sultan, November 20. Death of Mr J. T. Ilclatie, «‘ditor of 71ic 
TimeSf November 22 (born, 1817). Ca})turo of Moirosi's Mountain, 
Zululand, by the Britis)}, November 24. Mr Gladstone's Mid- 
lothian camt)aign : Edinburgh Music Hall speech, November 25. 
Marriage of King Aliouso XIL, November 20. Attem])t on the 
life of tlie Tsar near Moscow, December 2. Attempt d assjssinatioii 
of Lord Lyttou, December 12. Rout of the Afghans by (General 
Roberts, Deceinlier 28. Tlie Tay Bridge disaster, December 28. 
Direct telegraphic communication opened between Great Britain 
and South Africa, DeccmlMtr 29. Attempt to shoot the King and 
Queen of Spain, December 30. 

1880, Death of the Due dc Gramont, January 14 (horn, 1810). 

British defeat of Mohninnds near Dakka, January l.^>. Spanish 
Bill aliolishing slavery in Cuba ^lassed, January 16. Death of M. 
Jules Favie, January 20 (bom, 1809). Parliament oj>ened hy the 
the Queen, Februaiy 5. Attcm)>t to blow up tlie Tsar at the 
Winter Palace, Feliniary 17. Supi*emo Executive Commission of 
protection appointed in Russia, Febmary 24. Irish Distress Relief 
Bill jmssed, March 1. Attem})! to assassinate Count Loris Melikoll, 
dictator of Russia, March 3. Capture of Mollonclu by tlie Chilians, 
March 12. Grand Sherocf of Mecca assassinated, Mairh 14. Dis- 
solution of Parliament, March 24. M. Tricon pis Prime Minister 
of Greece, March 27. French anti-Jesuit decree, Marcli 20. New 
Gorman Araiy Bill passed, April 9. Death of Lord Hampton, 
April 9 (born, 1799), Death of Dr Kencaly, Ajwil 16 (born 
about 1818). Albanian proclamation of indeijcndeiiee, Aiiril 19. 
Afghan defeat at Ahmedkhel, April 19. Gieat lire at Hull, 
Ottawa, April 21. Resignation oi Lord Bcucoiisticld, April 21. 
Mr Gladstone appointed Prime Minister, April 23. Afghan defeat 
at Charasiab, April 25. Expulsion of foreign Jews from St 
Petersburg, April 30. French amnesty decrei*, May 10. Mr 
Goscheu's sjiocial mission to Constantinople, May 28. Death of 
the Empress Maria of Russia, June 3 (hom, 1824). Death of Sir 
Stephen Cave, June 7 (born, 1820). Conference in Berlin as to the 
Greek and Montenegrin frontiers, June 16. Tiehborne claimant's 
appeal dismissed, June 25. Capture of the Kelly gang of bush- 
rangers in Victoria, June 28. Diplomatic mpture Btlgiim ^ 
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and the Vatican, June 28. French annexation of Tahiti, June 29. 
Death of Mr Tom Taylor, July 12 (bom, 1817). Abdurrahman 
proclaimed Ameer of Afghanistan, July 22. British disaster at 
Maiwand, July 27. French General Councils election ; 240 Ke- 
pablican gains, August 1. Sir Bartle Frere recalled from the 
Cai)e, August 1. General Roberts’s march from Kabul to Kandahar, 
August 0. Death of Lord Stratford de Redcliffe, August 14 (bom, 
1788). Cologne Catkiedral completed, August 14. Defeat of 
Ayub Khan bv General Roberts, September 1. Rising in Basuto- 
land, September 18. Death of Sir Fitzroy Kelly, September 17 
(born, 1796). Naval demonstration of the Powers at Dulciguo, 
September 17. Landslip at Kaini Tal, September 18. Land 
Lea^e persecution of Captain B^cott, September 22. Murder of 
Lord Mountmorres, September 26. Melbourne Exhibition opened, 
October 1. Death of Jacques Offenbach, October 4 (bora, 1819). 
Death of Baron Ricosoli, October 23 (l)ora, 1809). Rev. Pelham 
Dale imprisoned under the Public Worship Act, October 80. 
General Garfield elected President of the United States, November 
2. Kurd invasion of Persia, November 3. Arrest of Mr Parnell 


for conspiracy, November 8. Great earthquake at Agram, Croatia, 
November 0. Trial of Nihilists in St Petersburg, November 10. 
Death of Lord Chief Justice Cockburn, November 20 (born, 1802). 
Deatli of Field-Marshal Sir C. Yorko, November 20 (born, 1790). 
Surrender of Dulcigno to Montenegro by Turkey, November 26. 
Penygraig colliery explosion, December 10. The Transvaal pro- 
claimed a republic by Mr Kruger and others, December 16. ^r 
attack on British troops at Hronker's Spruit, December 20. Death 
of George Kliot, December 22 (born, 1820). Greek refusal of 
arbitration on the frontier question, December 26. Serious floo<is 
in Holland, December 80. Land League agitation in Ireland; 
numerous agrarian outrages. 

1881. Kniployers* Liability Act in force, January 1. Groat 
strike of liuncashiro miners, January 14. Attempt to blow up 
Salford barracks, January 14. Capture of Geok Te[)e by the 
Russians, January 16. Lima taken by the Chilians, Jauuaiy 21. 
End of the trial of Mr Parnell and his associates for conspiracy : 
disaffroomout of the jury, January 25. Repulse of Sir G. Colley 
by the Boors at Lang’s Nek, Jauuaiy 28. Panama Canal begun, 
February 1. Removm of Mr Parnell and thirty-four other Irish 
members from the House of Commons for obstruction, February 8. 
Death of Thomas (hirlyle, February 6 (born, 1795). Battle of 
Ingogo, February 8. Battle of Majnba ; death of Sir Q. Colley, 
February 27. Irish Coercion Bill jmssed, March 2. Arraistic^e 
with the Boers, March 6. Assassination of the Tsar Alexander 
11., March 13. Peace with the Boers ; surrender of Potchefstroom, 
March 21, 22. Earthquake at Chios, 5000 lives lost, April 3. 
European Note to Turkey on the Greek question, April 19. Death 
of Lord Beaconsfield, April 19 (born, 1805). International 
monetary conference in Paris, April 19. British evacuation of 
Kandahar, A])ril 21. French occupation of Bizorta, April 30. 
JI.M.S. Jkjterel blown up in the Strait of Magellan, May 4. Ex- 
imlsion of Mr Brodlau^ from the House of Commons, May 10. 
Marriage of the Crown Prince Rudolph of Austria, May 1 0. French 
treaty with Tunis, May 12. Attempt to blow up the Central 
Police Station, Liver[iool, May 16. Revised edition of the New 
Testament published, May 17. Prince Leopold created Duke of 
Albany, May 23. Prince of Rumania crowned king. May 23. 
Johann Most, proprietor of Die Freiheitf found g^uilty of incitement 
to murder, May 25. Fortune Bay fishery awara : Great Britain to 
|)ay America £15,000, May 28. Great fire at Quebec, Juno 8. 
Servtin de luU rejected by the French Senate, June 9. Attempt 
to blow up Liverpool Towu Hall, June 10. Death of M. Dufaure, 
June 27 (born, 1798). President Garfield shot, July 2 ; died, Sep- 
temlier 20 (bom, 1831). Death of Lord Hatherley, July 10 (^rn, 
1801). Capture of Sfax (Tunis) by the French, July 16. Death 
of Doan Stanley, July 18 (born, 1815). Convention with the 
Transvaal : British suzerainty reserved, August 3. Irish Land 
Bill becomes law, August 22. Mutiny of Egyptian troops under 
Arabi Bey, So[)teinbor 9. Evacuation of Thessaly by the Turks, 
September 1.'), Mooting of the German and Russian Emperors at 
Danzig, September 16. General Arthur sworn President of the 
United Stutos, September 22. Defeat of Ayub Khau by the Ameer 
Abdurrahman of Afghanistan, September 22. Severn tunnel 
borings completed, September 27. Death of Baron Haymerle, 
October 10 (born, 1828). Arrest of Mr Parnell, October 13. 
Swansea docks opened by the Prince and Princess of Wales, 
October 18. *'No rent" manifesto by the Irish Land League, 
October 18. The Land League proclaimed an illegal association, 
October 20. First meeting of tiie Irish Land Courts, OctoW 20. 
Death of Professor BluntsoTili, October 21 (born, 1 808). Arrest of 
the Maori chief Te Whiti for sedition, November 6. British 


North Borneo Company receives a charter, November 8. M. 
Gambetta becomes French Premier, November 12. Burning of the 
Ring Theatre, Vienna, several hundred lives lost, Decemlwr 8. 
Reign of Terror" in Ireland. 

1882. Diath of Mr W. Harrison Ainsworth, January 3 (bora, 
1805). Death of Mr Bernal Osborne, Januaiy 4 (born, 1814). 


Anglo«Frenoh Note supporting the authority of the Khedive^ 
January 8. Death of Mr John Linnell. artist, January 20 (bora, 
1792). Resignation of M. Qambems Ministry, January 26. 
Arabi Pasha appointed FIgyptian Minister of War, February 2. 
NihiUst trials in St Petersburg, Febnuuy 28. Prince of Wales 
proposes to found a Royal College of Music, February 28. Attempt 
to shoot the Queen by R. Madean at Windsor, March 2. Servia 
proclaimed a kingdom, March 6. Death of Longfellow, March 24 
(l^ra, 1807). Retirement of Prince Gortohakoff from the Russian 
Ministry for Foreign Affairs, April 9. Death of Dante Gabriel 
Rossetti, April 9 (bora, 1828). Death of Darwin, April 19 (born, 
1809). Marriage of the Duke of Albany to Princess Helen of 
Waldeok-Pyrmont, April 27. Death of Ralph Waldo Emerson, 
April 27 (born, 1803). Earl Spencer appointed Lord-Lieutenant 
of Ireland, April 28. Murder of Lora Frederick Cavendish, 
Secretary for Ireland, and Mr T. A. Burke, Under-Secretary, in 
Pheenix Park. Dublin, May 6. Death of General Kaufmann, con- 
queror of Turkestau, May 12 (bora, 1818). New Eddystono Light- 
house opened by the Duke of Edinburgh, May 18. Anglo-French 
ultimatum to Egypt ; removal of Arab! Pasha and resignation of 
tlio Ministry demanded, May 25. Reapiiointment of Arabi Pasha 
as Egyptian Minister of War, May 28. Death of Garibaldi, June 2 
(born, 1807). Riot at Alexandria, many Europeans killed, June 
11. Death of General Skobeleff, July 7 (boru, 1848). Bombard- 
ment of the Alexandria forts by the British fleet, July 11 ; marines 
landed, July 17. Irish Prevention of Crimes Bill passed, July 11. 
British vote of credit for an expedition to restore order in Egypt, 
July 27. The French Chamber decline to furnish funds for the 
protection of the Suez Canal, July 29. Death of Professor Jevons, 
August 18 (born, 1835). Arrival in E^^ypt of Sir G. Wolseley, 
commanding the British expedition a^mst Arabi Pasha, August 

15. Massacre of the Joyce family at Maamtrasna, Galway, August 
17. Suez Canal held by British troops, August 19. Battle of 
Kassassin, August 28. Death of Sir G. Grey. September 9 (boru 
about 1798). Rout of the Egyptian army at Tel-ei-Kebir, Septem- 
ber 18. Occupation of Cairo by the British and surrender of 
Arabi Pasha, September 14. Death of Dr Pnsey, September 16 
(born, 1800). Return of the Khedive to Cairo, September 25. 
Attempted assassination of Mr Justice Lawson in Dublin, Novem- 
ber 12. Review of the army from Egypt by the Queen in St 
James’s Park, November 18. Arabi Pasha banished from Egypt 
for life, December 3. Death of Archbishop Tait, December 8 
(boru, 1811). Royal Courts of Justice opened by tlie Queen, 
Decemlicr 4. Death of Louis Blanc, December 0 (bora, 1811). 
Death of Anthony Trollope, December 6 (born, 1815). Great lire 
in Wood Street, Choapiac, December 8. Belt v. I^awes libel case ; 
£5000 damages for plaintiff, December 28. Death of Gambetta, 
DeoemW 31 (born, 1838). 

1883. Married Women’s Property Act in force, January 1 , Death 
of General Chanzy, January 4 (born, 1823). Arrest of Princo 
Napoleon for publisliing a manifesto against tlie Republic, January 

16. Death of Gustave Dor4, January 22 (born, 1832). Cctywayo 
restored King of Zululand, January 29. Mr Davitt, Mr Healy, 
and Mr Quinn im])risoned for seifition, February 8. Death of 
Sir Salar Jung, February 8. Death of Professor Henry Smith, 
February 9 (born, 1827). Murderers of Lord F, Cavendish and 
Mr BiirKe identified, February 10 ; James Carey turns informer^ 
February 11. Death of Richard W^ner, February 18 (born, 1813). 
M, Jules Ferry, Premier of France. February 21. Orleanist princes 
removed from the French army, February 25. Death of Mr J. R. 
Green, historian, March 7 (born, 1837). Deatli of Prince Gortcha- 
koff, March 11 (born, 1798). Death of Karl Marx, March 14 
(born, 1818). Attempts to blow up the Local Government Board 
office and The Times office with dynamite, March 15. Lord 
Dufferin’s Egyptian reform scheme published, March 20. Death 
of Sir G. Jossel, March 21 (born, 1824). Two infernal machines 
seized at Liverpool, March 28. Murder of M. de Majlath, Chief 
Justice of Hungary, March 29. Louise Michel arrested in Paris 
for incitement to plunder, March 29. Exnlosivos Bill passed, 
April 9. Trial of Irish **lnvincible8,” April 10. Inraeaohment 
ot the Norwegian Ministry, April 23. Death of Prince Batthyany, 
April 25 (born, 1804). Amsterdam International Exhibition 
ofiened, May 1. Death of Lord Justice Deasy, Mi^ 6 (bora, 1812). 
Caning of the Royal College of Music by the Prince of Wales^ 
M!ay 7. Mr Kruger elected President of the Transvaal, May 9. 
Condemnation of the Land Lei^e by the Pope, May 11. Inter- 
national Fisheries Exhibition, South Kensiii^n. opened by tho 
Prinoe of Wales, May 12. Execution of five of the Pheenix Fark 
murderers, May 14-«futte9. Lord Lansdowne appointed Governor- 
General of Canada, M^ 21. French forc'c under Commander 
Riviere destroyed by ’’Black Flags’’ at Ha Noi, Tongking, May* 
20. French bombardment of Mojanga, Madagascar, May 24. 
Coronation of the Tsar Alexander III., May 27. Bombarament 
and oapture of Tamatave, Madagascar, by the French, June 18. 
Death of Bishop Colenso, June 20 (born, 1814). Drath of Sir 
Wm. Knollys, June 24 (bora, 1797). Death of Mr W. Siiottis- 
woode, June 27 (bora, 1825). Prussian modification of the '’Falk 
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l 4 tWB,” July 2. Captain Webb drowned in attempt to ewim the Tower, January 24. Fall of Khartum ; General Gordon killed, 

Niagara Bapide, July 24. Jamee Carey, Irish informer, shot, January 26 (born, 1838). Wreck of Sir C. Wilson’s steamois re- 

July 29. Spanish niilitary risings suppressed, August 4-9. Death turning from Khartum ; rescue by Lord Charles Beresford, January 

of Dr B. Moffat, Au|m8t 9 (born, 1796). Death of the Comte de 28-Febmary 9. Defeat of Sudanese at Kirbekan ; General Earle 

Chambord, Aumt 24 (bom, 1820). French protectorate over killed, February 10 (bom, 1883). Capture of Lang Sun, Tongking, 

Tongking and Annam, August 25. Eruption of Krakatoa ; many by the French, February 12. Death of General Sir H. Stewart at 

thousand lives lost, August 27. Death of Ivan Turguenieff, Gakdul, February 16 (born, 1848). Sir C. Warren MiliUry Governor 

Septeml^r 8 (born, 1818). Biot at Canton, Europe quarter of Bechuanaland, February 28. Kew South Wales troo]>R leave 

sa^ed, ^ptember 11. German war monument unveiled on tlie Svdney for the Sudan, March 3. Lord W'olaeley’s arm^; at Korti, 
Niederwalo, Biidesheim, September 27. King Alfonso of Spain March 12. Arab attack on Sir J. M^NciU's force near Suakin, 

insult^ ^ a Paris mob ; apology by President Gr4vy, September March 22. Death of Sir Harry Parkes, March 22 (born, 1828). 

29, SO. Surrender of Oety wayo to the British, October 16. Death British reserve foroes called out, March 26. Chinese recapture l^ang 

of Captain Mayne Beid, October 22 (bom, 1819). Peace between Son, March 28. Fall of M. Ferry’s Ministry, March 30. Russians 

Chile and Per^ October 20. Hicks Pasha’s army destroyed by under General Komaroff attack Afghan positions on tlio Kiishk, 

the Mahdi at El Obeid, November 8. Death of I^rd Overstone, March 80. Visit of tlie Ameer of A^hanistan to Lord Dull'erin at 

November 17 (bora, 1796). Death of Sir William Siemens, Novem- Bawal Pindi, March 81. Death of Lord Cairns, A])ril 2 (born, 

ber 18 (bora, 1828). Death of Signor Mario, December 11. Irish 1819). Prince and Princess of Wales visit Ireland, April 7. 

national tribute" of £38,000 presented to Mr Parnell in Dublin, Bising of half-breeds and Indians under Ijouis Biel in Canada, 

December 11. Capture of Son Tai, Tongking, by the French, April 24. Oi>ening of the International Inventions Exhibition, 

December 18. Ten dynamiters seutenoeoT to penal servitude at South Kensington, 4. Death of Sir WatkinWilliaius Wynn, 

Glasgow, December 21. Assassination of Colonel Soudeikiu, chief May 9 (born, 1820). (Capture of Louis Biel, May 15. ruhlicatiun 

of the Bossian police, by Nihilists, December 28. Australian of the Bevised Version of the Bible, May 18. Vote of credit 

f^oration movement Internal troubles in Austria-Hungary. of £11,000,000 passed. May 20. Death of Victor Hugo, May 22 

1884. Dismissal of the Egyptian Ministry of Sherif rasha, (bora, 1802). iWth of Sir Julius Benedict, June 5 (born, 1804). 

Janua^ 7. The Poet Laureate created Lora Tennyson, January Peace between France and China, Juno 9. Redistribution Bill 

16. General Gordon sent to Khartum on a special mission, mssed, June 12. Resignation of Mr Gladstone, June 12. Loitl 

January 18. The llbert Bill passed by the Calcutta Legislative Salisbury appointed Prime Minister, June 15. Evacuation of 

Council, January 25. Death of M. Bouher, February 8 (bora, Dongola by the British, June 15. Death of Prince Frederick 

1814). Defeat of Baker Pasha by Osman Digna near Tokar, Charies of Prussia, June 15 (born, 1828). Death of Field-Marshal 

February 4. Death of King Ce^wayo, February 8. Arrival Manteuffel, June 17 (horn, 1809). Death of the Mahdi reported, 

of General Gordon at Khartum, February 18. Death of Mr T. about June 20. Opening of the Hull and Barnsley Railway, July 

Chonory, editor of The Times^ February 12 (born, 1826). Retire- 16. Death of General Grant, July 23 (bora, 1622). Marriage of 

ment of Sir H. Brand from the Speakership of the House of Princess Beatrice to Prince Henry of Battcnbcrg, July 28. Death 

Commons ; Mr A. Peel chosen to succeed him, February 25, 26. of Sir Moses Montefiore, July 28 (born, 1784). Panjdeh sur- 

Dynamito explosion at Victoria railway station, February 26. rendered to Russia. German occupation of one uf the Caroline 

Convention between Great Britain and the Transvaal signed Islands, August 14. Expiration or the Crimes Act, August 14. 

in London, February 27* Sudanese defeated at El Teb by Gen- Sir H. D. Wolff’s £gy|)tian mission to Constantinople, August 22. 

oral Graham, February 29. Defeat of Osman Digna at Tamanieb Meeting of the Austrian and Russian Emperors at Kremsier, 

by General Graham, March 13. Death of the Duke of Albany at August 25. Severn tunnel completed, September 5. First 

Cannes, March 28 (horn, 1858). Groat fire at Mandali^, April international yacht race off New York, won by the American 

2. Death of Charles Beade, April 11 (born, 1814). Death of yacht Puritan^ September 14. Union of Eastern Rumelia to 

Sir Michael Costa, April 29 (bora, 1810). German Protectorate Bulgaria proclaimea, September 18. Death of Lord Shaftesbury, 

over Angra-Pequefia, April 24. Health Exhibition opened at October 1 (born, 1801). Death of Lord Strathnairn, October 16 

South Kensington, May 8. Provisional treaty of peace between (bora, 1808). Conference in Constantinople on the Eastern 

France and (5mna, May 11. Fall of Berber, May 28. Admiral question, November 5. British ultimatum to Burma ; advance 

Hewett’s treaty with Abyssinia, May 26 (about). Death of Sir of General Prendergast’s force, November 9. W’^ar declared 

Bartle Frere, May 29 (born, 1815). Dynamite explosions in St between Sorvia and Bulgaria, November IS. Battle of Slivnitza, 

James’s Semaro and Scotland Yard, May. 80. Marriage of the November 17-19. Dissolution of Parliament, November 18. 

Grand Duice Sergo of Russia to Princess Elizabeth of Hesse, Death of Marshal Serrano, November 25 (born, 1810). Death of 

June 15. Railways sanctioned by the Chinese Government, Juno King Alfonso XII., November 26 (born, 1857). Surrender of King 

20. Death of the Prince of Grange, June 21 (horn, 1851). Thorow of Burma ; occupation of Mandalay, November 27, 28. 

Collision between French and Chinese at Lang Son, June 23. Death of Mr W. H. Vanderbilt, December 8 (born, 1821). 

European conference on Egypt meets in Loudon, June 28. Inter- Federation favoured by the Australasian Colonies, excepting New 

national Forestry Exhibition opened in Edinburgh, July 1. Death South Wales and New Zealand, December 9. Death of King 

of General Todfeben, July 1 (born, 1818). Death of the Rev, Ferdinand of Portugal, December 15 (bora, 1816). M. Gr^vy re- 

Mark Pattison, July 80 (born, 1813). International Conference on elected President of the French Republic, December 28. Sudanese 

Education opened at South Kensington, August 4. Bombardment defeat at Kosheh, Decemlier SO. British general election ; Liberal 

of Ki-lung, Formosa, by the French, August 6. Death of Sir success. Revival of Irish Nationalist tyranny. 

Erasmus Wilson, August 8 (bora, 1809). Death of Lord Ampthill, 1886. Upper Burma annexed by Great Britain, January 1. 

August 25 (born, 1829). French attack on Foo-chow, August 26-28. Mersey tunnel opened by the Prince of Wales, January 20. 

Lora Northbrook leaves London for Egypt on a financial mission. Parliament opened by the Queen, January 21. Defeat of Lord 

August 81. Political riots in Brussels and Antwerp, September 7. Salisbuiy’s Goveranieut on the agricultural labourers’ hold- 

Arnval of Lord Wolsoley in Cairo to command an ex^ition to ings question; return of Mr Gladstone to power, January 28“ 

Khartum, September 9. Lord Dnfferin appointed Viceroy of India in February 1. Social Democratic riots in London, February 8. 

aacoession to Lord Bipon, September 10. Revival of the ** League Crawford v. Crawfford and Dilko divorce case, decree nisi granted, 

of the Three Emperors," September 16. Wreck of H.M.S. Trim) February 12. Death of Randolph Caldecott, February 12 (bora, 

at Tory Island, 62 lives lost, September 22. Colonel Stewart, Mr 1846). Death of Lord Cardwell, February 15 (bora, 1818;. 

Power, M. Herbin, and about forty men massacred by Arabs on Suspension of the Commercial Bank of South Australia, February 

the Nile, reported October 6. Death of Mr Fawcett, November 24. Peace signed between Servia and Bulgaria, March 8. Death 

6 (born, 1883). British protectorate over part of New Guinea, of Archbishop Trench, March 28 (bora, 1807). Guildhall meeting 

November 6. Mr Clevmaud elected President vof the United to protest against the pro{)osed Irish Home Rule Bill, April 2. 

States. November 7. Berlin Conference on West African affairs Death of Mr R Forster, April 5 (bora, 1818). Conference of 
o^ned, November 15. ImjMrial Federation League formed, the Powers in Constantinople ; Prince Alexander of Battenberg 

Noyeinber 18. Finney v. Garmoyle, breach of promise case, nominated Governor-General of Eastern Rumelia, ^ril 5. 

plaintiff awarded £10,000, November 20. Adams v, Coleridge, European ultimatum to Greece to cease arming against Turkey, 

libel case, plaintiff awarded £8000 damages ; verdict reversed by April 26. Colonial and Indian Exhibition ojiened by the Queen, 

Mr Justice Manisty, November 22. Ri&ig in Korea, December May 4. Socialist riots at Chicago and Milwaukee, May 4, 6. 

4. Franchise Bill passed, December 6. Attempt to blow up European blockade of Greek porta, May 8. British evacuation of 

^ndon Bridge with dynamite, December 18. Arrival of Lord Suakini May 16. Death of Lord Famborough, May 17 (bora, 
Wolaeley at Korti, on the Nile, December 16. Earthquakes in 1815). Deatli of Leopold von Ranke, historian, May 28 (bOTn, 

Smm, over 1000 Uvea lost, Deoemter 25-81. Sir P. Lumsden’s 1795). Serious riots in Belfast, June 6. Irish Horne Rule Bill 

mission. British expedition to Bechuanaland rejected by the House of Commons, June 8. Eruption of Mount 

^ Skye crofters’ agitation. Tarawera, New Zealand; the “Pink Terraces" destroyed, June 

^5. Death of Olm^ Maopherson, January 10 (born, 1805). 9. Soicide of King Ludwig of Bavaria at Tegomseo, June 15 

mttle of Abn Klea; dolonel Fred, Burnaby killed, January 17 (born, 1845). Death of the Maharajah Holkar of Indore, June 17 

(horn, 1842). ^ttiie near Metammeh ; General Stewart wounded, (bora, 1882). Death of the Maharigah Scindia of Qwahor, June 

Jannaiy 19. Dynamite outragea at the Houses of Parliament and 20 (born, 1885). French Princes' Expulsion Bill passro, June 22. 
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Dissoltttion of .Parliament, June 26, General election ; Coneerva- 
tire victory. Keaignatiou of the Gladstone Cabinet, July 21. 
British convention with China, July 24. Death of Liszt, July 61 
(bom, 1811). Lord Salisbury’s Ministry accept seals of oinoe: 
I^rd K. Churchill Chancellor of the Exchequer, August 3, 
Conspiracy at Sofia ; Prince Alexander kidnapped, Au^st 21. 
Abdication announced, September 4. Death of the Due lleoazes, 
September 10 (bom, 1819). Death of Mr J. L. Hatton, September 
20 (born, 1809). Death of Lord Moiikswell, October 27 (born, 
1817). Irish **l*Ian of Campaign ’’proclaimed unlawful, December 
IS. Lord U. Churchill resigns tne CJiianoollorship of the Exchequer, 
December 23. 

1887. Death of Serieant Ballantine, January 9 (bom, 1812). 
Death of Jjord Iddesleigh, January 12 (born, 1818). Meetings at 
St James’s Palace and the Mansion House to found an Imjierial 
Institute, January 12. Meeting of the ” Bound Table Conference ” 
at Sir W. Harcourt’s house, January 14. Mr H. M. Stanley 
leaves London to relieve Emin Pasha, January 21. Death of Sir 
Joseph Whitworth, January 22 (bom, 1803). Serious riots at 
Belfast, January 29. Queen Victoria’s Jubilee celebrated in India, 
February 16. Eartlnpiake on the Riviera, many lives lost, 
Fobmary 22. Death of Father Bockx, formerly “ General ” of the 
Jesuits, March 4 (born, 1794). Gorman Army Bill passed by the 
Reichstag, March 9. Triple AlliaiKM; said to have been si^od, 
March 1.‘). British Colonial Conference at the Foreign OiBoe, 
April 4. Arrest of M. Schnaobeln, French Commissary at Pagny, 
by Germans on the frontier, April 20. Defeat of dervishes by 
Egyptians at Sarras, April 29. jubilee Exhibition at Manchester 
opened by the Prince and Princess of Wales, May 4. Address of 
congratulation nrosented to the Queen by the Lord Mayor and 
Corporation of Loudon, May 9. Inaugural 8to(;o of the North 
Sea and Baltic Canal laid by the German Emperor, June 3. 
Fiftieth anniversary of Queen Victoria’s accession to the throne, 
June 20. General colobrution of the Queen’s jubilee ; State 
procession from Buckingham Palace to AVestminster Abbey, June 
21. British auuoxatiou of East Zululaiid, June 21. Metropolitan 
school children visited by the Queen in Hyde Park, June 22. 
“Women’s Jubilee Offering” of jC 75,000 accepted by the Queen, 
June 22. Jubilee thanksgiving iu St Paul’s Cathedral, June 23. 
Review of volunteers by the Queen at Buckingham Palace, July 2. 
First atone of the Imperial Institute laid by the Queen, July 4. 
Prince Ferdinand of Saxo -Coburg elected Prince of Bulgaria, July 
7. Irish Crimes Bill passed by the House of Commons, July 8. 
Great review at Aldershot by tno Cjueeii, July 9. Death of Herr 
Krupp, July 13 (born, 1810). Rusao-Afglian boundary settled, 
July 20. Naval review at Spithead, July 23. Death of Michael 
Katkoff, editor of the Afoacow QomUc, August 1 (born, 1820). 
Meeting of the German and Austrian Emperors at Gasteiu, 
August 6. Offer by the Nizam of Haidaiabad of jC200,000 a year 
for throe years for Indian North-West frontier defences, August 26. 
Trafalgar Scpiaro demonstration against the proclamation of the 
Irish National League, August 27. Nationalist not at Mitchols- 
town, September 9. Centenary of the United States Constitution 
celebrateil, September 13-17. Mr W. O’Brien, M,P,, sent to 

I iriaon for incitement to resist the law, Se])tember 24. Anglo- 
>Vench Convention neutralizing the Suez Canal, October 24. 
French agree to withdraw from the Now Hebrides, October 24. 
Lord Lytton appointed British Aniba.ssador to France, October 29. 
Death of Sir 0. Macfarren, October 31 (born, 1813). Death of 
Jenny Lind, November 2 (born, 1820). Death of Lord Wolvertoii, 
November U (Imrn, 1824). Surrender of Ayub Khan to the 
Indian Govuriimont, November 9. Great riot iu Trafalgar Square, 
November 13. Death of Lord and Lady Dalhousic, NovemK*r 
24, 25. Quetta and other districts incorporated as British 
Baluchistan, November. Resignation of M. GnWy, President of 
the French Republic ; succeeded by M. Sadi Carnot, December 2. 
Death of Lordf Lyons, December 5 (born, 1817). Attempt to 
murder M. Jules Ferry, December 10. Artiides on “ ParnMlisin 
and Crime” published by Tha Tinm, March- June. 

1888. One hundredth anniversary of The. Timaa, January 1. 
New South Wales centenary celebrated, January 24. Death of 
Sir Henry Maine, February 3 (bom, 1822). Auatro-Gcrman 
alliance of 1879 published, February 8. Gorman Army Bill 
(increase of 700,000 men) passed, Febniary 8. Resignation of the 
Vicoroyalty of India by Lord Dufferin; Lord I^nsdowne ap- 
pointed, Februaxy 8. Canadian Fisheries Treaty signed in 
Washington, February 16. Death of the Emiieror William I., 
March 9 (born, 1797). General Boulanger removed from the 
French army, March 27. Death of Matthew Arnold, April 16 
(born, 1822). Panama Canal Lottery Loan Bill passed by the 
French Chamber of Deputies, April 28. Glasgow International 
Exhibition opened by the Prince of Wales, May 8. Tibetans 
defeated by the British at Gnatong, May 23. Death of Marshal 
Leboeuf, June 7 (born, 1809). Lord Stanley of Preston sworn in 
as Governor- General of Canada, Juno 11. Death of the Emperor 
Frederick, June 16 (born, 1831), Duel between M. Floquet and 
General Boulanger, July ;;:jpeath of Sir J. H. Brand, President 


of the Orange Free State, July 14 (bom, 1823). Armada tercen- 
tenary, July 19. Meeting of the Emperor William II. and the 
Tzar off Kronstadt* July 19. Death of General Sheridan, August 
5 (bom, 1831). L^al Government Bill i)assed, Augnat 9. Defeat 
of Italians by Abyssiuians at Sanganeiti, August 18. Meeting 
between Prince Bismarck and Signor Criimi at Friedrichsmh. 
August 21. Retaliatory measures against Canada recommended 
b^Vesident Cleveland, August 24. Imperial British East Africa 
Company ohartered, Septeniber 7. Defeat of Ishak Khan by the. 
Ameer of Afghauistan, September 29, 30. Black Mountain 
Expedition : Biitish successes, October 4, 6, 9, and 18 ; final 
submission of tribes, November 16. Visit of the German Emperor 
to the Pope, October 12. 0|)ening of the Special Commission 
appointed to examine into the charges made by The Timee in 
^^Pamellisni and Crime,” October 22, Marriage between King 
Milan and Queen Natalie dissolved, October 24. General 
Harrisoxi elected President of the United States, November 6. 
Death of Lord Lucan, November 10 (bom, 1800). Death of Sir 
R. Baggallay, November 13 (born, 1813). Anglo-German blockade 
of Zanzibar on account of the slave trade, December 2. British 
victory at Siiakin, December 20. Death of Count Loris Melikoff, 
December 22 (born, 1835). Suez Canal Convention ratified by the 
Powers, December 22. Death of Lord Eversley, December 28 
(born, 1794). Rising in Zululand ; surrender of Dinizulu, July- 
November. Continued Irish agitation. Separation movement in 
Wales. 

1889. Death of the Crown Prince of Austria, January 30 (bora, 
1858). Anti-rent riot near Gwoedoro ; District- InsjHjctor Martin 
murdered by the mob, Febraary 8. Mr Parnell’s Scottish action 
against T/w! Timaa dismissed, Fobmary 5. New Japanese con- 
stitution proclaimed, Febmary 12. Collapse of the Paris copper 
syndicate ; panic chocked by Government and other support, 
March 5-9. Abdication of King Milan of Servia, March 6. 
Fromdi decree of banishment against the Due d’Aumale dismissed, 
March 9. Abyssinians defeated by the Mahdi, March 10-12. 
Death of Mr John Bright, March 27 (born, 1811). Meeting 
between Queen Victoria and the Queon-Rogent of Spain at Sau 
Sebastian, March 27. Flight of General Boulanger from Paris, 
April 1. Death of the Ducliess of Cambridge, April 6 (bom, 1797). 
Deatli of Father Damien, missionary to the Sandwich Island lepers, 
Ai>ril 10 (bom, 1841). Conference on Samoa in Berlin, Ai*rif 29, 
Murder of Dr Cronin in Chicrago by members of the Clan-na-Gael, 
May 4. Centennial celebration of the oj>eiiing of the States 
General at Versailles, May 4. Opoiiing of the Paris Exhibition, 
May 6. Death of Lord Sidney Ciodo]}»hin Osborne, May 9 (born, 
1808). Great floods in Pennsylvania, al>oiit 10,000 lives lost^ May 
31. Delagoa Bay railway seized by Portugal, June 25. Arrival of 
the Shall of Persia at Gravesend, July 1. Defeat of dervishes at 
Arguin by Colonel Wodohouso, July 2. Marriage of the Princess 
Louise of Wales and the Duke of Fife, July 27. Visit of tho 
Gonnan Emperor to Queen Victoria at Osborne, August 2. Rout 
of dervishes at Toski by General Grenfell, August 4, Mrs 
May brick convicted of jKiisoning her husband at Liverpool, 
August 7. Death of Signor Caimli, Italian statesman, August 8 
(bom, 1826). Sentence of perpetual imprisonment passed upon 
General Boulanger by tlie rnris High Court, August 12. Great 
strike of London dock labourers, August 15 (ended September 16). 
French general election ; Republican succes.s, September 22. 
Death of Wilkie Collins, September 23 (born, 1824). Death of 
General Faidherbo, September 29 (born, 1818). Death of the King 
of Portugal, October 9 (bom, 1838). Charter granted to the 
British South Africa Company, October 15. Visit of the German 
Emperor and Empress to Constantinojde, November 2. Death of 
Lord Falmouth, November 6 (born, 1819). Forth Bridge com- 
pleted, November 6. Revolution in Brazil ; doixxsition of the 
Emperor, republic proclaimed, November 15. Anti-slaveir 
Oonferenoe opened in urussols, November 18. Close of the Parnell 
Commission, after sitting for 129 days, November 22. Arrival of 
Mr Stanley and Etnin Pasha at Bagamoyo from Central Africa, 
December 4. Death of Jefferson Davis, Docotnber 6 (bom, 1808). 
Death of Robeit Browning, December 12 (born, 1812). Collapse 
of tho Panama Canal Company, December 14. Death of Count 
Karolyi, December 26 (bom, 1825). Disturbances in Crete. 

1890. Death of Dr Dbllingcr, January 10 (bom, 1799). British 
ultimatum respecting East Africa accepted by Portugal, Januaxy 
12. Death ofT^ord Napier of Magdala, January 14 (bom, 1810). 
Death of Sir William Gull, January 29 (born, 1816). Federation 
of shipowners formed, February 4. South Metropolitan Gas 
Comiumy’s strike ended, Febmary 6. Parnell Commission report 
isBura, Febmary 13. Death of Count Julius Andrassy, Febmary 
IS (bom, 1823). Forth Bridge omned, March 4. Resignation of 
Prince Bismarck, March 17. General von C’aprivi appointed 
Gorman Chancellor, March 19. Arrival of Mr H. M. Stanley in 
England from Africa, April 26. Return of Prince Albert Victor 
from India, May 2. Anglo-German agreement with reference to 
Africa and Heligoland signed in Berlin, July 1. Anti -Jewish 
edicts iu Russia, July 26. Anglo-French Convention with refer- 
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enoe to Africa aigaed in Paris, Auapt 5. Heltoland formally 
transferred to Qermany, August 9. Death of Caxdiual Newman, 
August 12 (bom, 1801). Death of M. Chatrian, September 8 (bom, 
18w). Revolution in Manipur, September 21. M'Kinley Tariff 
Bill became law, October 1. Death of Sir Richard Burton, 
October 20 (bora, 1821). Constitution of West Australia pro- 
claimed, October 22. Financial crisis in London ; suspension of 
Baring Brothers averted by the help of the Bank of England and 
leading finanoiid houses, November 14, 15. Decree in the divorce 
suit m O’Shea v. O'Shoa and Parnell, November 17. Jud^ent by 
the Archbishop of Canterbury in the Bishop of Lincoln’s case, 
November 21, Death of King Willim HI. of the Netherlands, 
November 23 (bom, 1817). Letter Trom Mr Gladstone to Mr 
John Morley regarding Mr Parnell’s leadership of the Irish party, 
November 24. Disruption of the Irish parliamentary party, 
December 6, Arrival of the Oesarevitoh at Bombay, December 24. 
Death of Dr Schliemann, December 27 (bom, 1822). Death of 
Octave Feuillet, December 29 (aged 70). 

1891. Death of A. W. Kinglake, January 2 (aged 79). Naval 
revolt in Chile against President Balmaceda, January 7. Death of 
Charles Bradlaugh, January 27 (bom, 1833). Death of Meissunier, 
January 81 (aged 75). Death of General Sherman, Febntary 14 
(bom, 1820). Tokar captured by Egyptian troo^is, February 19. 
Successes of Chilian insureonts, Fobrua^ 15-20. Australasian 
Federal Convention at Sydney opened, March 2. Death of Dr 
Windthorst, March 14. Reverse to British troops in Manipur, 
March 25. Boor trek into Mashonaland stopped, April 22. Death 
of Field-Marshal Count von Moltke, April 24. Manipur occupied 
by British expedition, April 27. Death of Sir J. Macdonald, 
June 6 (born, 1815). Anglo-Portu^ese treaty with reference to 
East Africa signed at Lisbon, June 11. Regent and Senaputty of 
Manipur found guilty of waging war against the Queen, June 20. 
Triple Alliance renewed for six years, June 28. Arrival of the 
German Emperor and Empress in England, July 4. Free Educa- 
tion Dill read a thiid time in the Commons, July 8. Visit of the 
French fleet to Kronstadt, July 23. Death of J. R. Lowell, 
August 12 (born, 1819). Execution of the Senaputty of Manipur, 
August 13. Arrival of French squadron at Spitkead, August 19. 
Capture by Chilian insurgents of Valparaiso, August 27, and 
Santiago, August 31. Death of ox-Presidcnt Gr4vy, September 9 
(born, 1807). Suicide of ex-President Balmaceda, September 19. 
Suicide of General Boulanger, September 30 (bom, 1837). Meeting 
of the National Liberal Federation at Newcastle-on-Tyne, October 
1. Death of Mr W. H. Smith, October 0 (born, 1825). Death of 
Mr 0. S. Parnell, October 6 (born, 1846). Mr A. J. Balfour 
Ixicomos leader of the House of Commons, October 15. Severe 
earthquake in Jajian, O(;tobcr 28. Death of tho Earl of Lyttoii, 
November 24 (born, 1831). Mongolian rebels defeated by Chinese, 
December 5. Betrothal of the Duko of Clarence to Princess May 
of Teck announced, December 7. 

1892. Death of tho Khedive Tewlik, January 7 (born, 1852). 
Death of the Duke of Clarence, January 14 (born, 1864). Death 
of Cardinal Manning, January 14 (born, 1808). Death of Mr 0. 
H. Spurgeon, January 31 (born, 1834). Death of Professor 
Freeman, March 16 (born, 1823). Death of Walt Whitman, 
March 26 (born, 1819). Bering Sea modus virendi ratified, 
April 18. Ravaohol, French dynamiter, condemned to ponal 
servitude for life for murder and conspiracy, April 26. Terrible 
hurricane at Mauritius, April 29. Death of Lord Brarawell, May 
9 (born, 1808). Irish Local Government Bill read a second time 
in the Commons, May 24 (abandoned, June 13). Durham miners’ 
dispute settled after lasting ninety days, Juno 1. Ravachol sen- 
tenced to death for murdor, June 23. British Parliament dissolved, 
J une 28. Great firo at St Johns, Newfoundland, July 8. Execution 
of Ravachol, July 11. Archbishop of Canterbury’s decision in 
Bishop of Lincoln’s case uphold by tho Privy Council, August 2. 
Meeting of Parliamont, August 4. Defeat of Ix>rd Salisbury, 
August 11, Mr Gladstone forming a Liberal administration. Death 
of J. G. Whittier, September 7 (born, 1807). Failure of com- 
panies connected with the Liberator Building Socie^, September 
8. Behansin, King of Dahomey, defeated by- tho French under 
Colonel Dodds, October 4. Death of Lord Tennyson, October 
6 (bom, 1809). Lancashire cotton strike, October 6. Mr 
Cleveland, Democrat, elected President of the United States, 
October 8. Defeat of tho French Ministry in connexion with the 
Panama sandals, November 21. Warrants issued for arrest of 
Panama directors, December 16. Death of Sir Richard Owen, 
December 18 (bom, 1804). 

1893. Khedive’s anti-British Ministers dismissed, January 17. 
MM, Lesseps sentenced for Panama frauds by Court of Ap^al, 
February 9. Home Rule Bill introduced in the Commons, Feb- 
ruary 13. Death of John Pettie. R.A., February 21 (bom, 1839). 
Death of M. Taine, March 5 (bom, 1828). Death of M. Jules 
Jerry, March 17 (bom, 1832). Sir G. Portal’s mission roaches 
MenTO (Uganda), March 17. Panama bribery trial concluded, 
Marah 21, Australian bank failures, April 4-May 9. Hull dock 
atnke riots, April 5. Death of Urd Derby, April 11 (born, 1826). 
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Serious earthquake in Zante, April 17. Homo Rule Bill passed 
second reading, April 21. Chicago World’s Fair opened, May 1. 
Hull dock strike ended, May 19. Loss of H.M.S. Fietoria, June 
22. Nansen’s Polar expedition started, Juno 24, Indian logis- 
lation fixing value of rupee, June 26. Death of Guy do Maupas- 
sant, July 4 (aged 43). Marriage of the Duke of York, July 6. 
French ultimatum to Siam, July 20. Great colliery strike began, 
July 28. French ultimatum accepted by Siam, August 1, Bering 
Sea award delivered, August 15, Duko of Edinburgh succeeded 
to duchy of Coburg, August 22. Homo Rule Bill read a third 
time in tho Commons, September 1. Featherstoue strike riot, 
September 7. Homo Rule Bill rejected by tho Loi-ds, September 
8. War with the Matabelo begun, October 2, Sir M. Durand’s 
mission at Kabul, October 2. Death of Ford Madox Brown, 
Ootober 6 (bora, 1821). Russluu fleet at Toulon, October 13. 
Death of Marshal MacMahou, October 17 (born, 1808). Death 
of M. Gounod, October 18 (bom, 1818). Decisive victory over 
the Matabelo, November 2. Death of Peter Tschaikowsky, Novem- 
ber 4 (aged 53). Coal strike ended, November 17. Deatli of 
Prince Alexander of Bulgaria, November 17 (bora, 1857). Major 
Wilson and thirty-four men pursuing Lo-Bcngiila Burroundorl and 
killed on Shangani river, December 8. Death of John Tyndall, 
December 4 (born, 1820). Bomb outrage in French Chamber by 
Vaillant, December 9. Death of Benjamin Jowett, December 12 
(born, 1817). Collision between British and French troop.s at 
Waima, West Africa, December 23. Matabelelaud thrown open 
to prosi)ectors, December 25. Rio bombarded by Brazilian rebels, 
December 28. 

1894. Manchester Ship Canal opened for traffic, January 1. 
Serious riots in Sicily, January 2. Death of M. Waddingtoii, 
January 13 (bora, 1826). Jabez Balfour arrested in Argentina, 
January 22. Death of Sir Gerald Portal, January 25 (burn, 
1858). Vaillant guillotined, February 5. Bomb outrage at 
Terminus CaftJ, Paris, February 12. Auarobist killed in (ireen- 
wich Park by bomb explosion, February 15. Death of Ijo- 
Bengula, February 16. Resignation of Mr Cjladsiuiic, March 
3, Lord Rosebery succeeding as Prime Minister. Bomb outrage 
at the Madeleine, Paris, March 15. Death of Louis Kossuth, 
March 20 (bora, 1802). Bomb explosion at Cafe Foyot, Paris, 
April 4. Sir W, Harcourt’s Budget introduced, April 16. Violent 
earthquakes in Greece, April 21-27. Mr Coxey, United States 
labour leader, arrested at Washington, May 2. Finance Bill second 
reading, May 10. Chicago railway strike begun. May 11. Pomb 
explosion in the Avenuo KliSbcr, Paris, May 11. Coup d'ttaf 
in Sorvia, May 20. Resignation of M. Stainbuloff, May 29. 
Death of Lord Coleridge, June 14 (bora, 1821). Attempt on 
Signor Crispi, Juno 16. British Protectorate of Uganda, June 
19. Prince Edw^ard of York born, Juno 23. Death of Mine. 
Alboni, Juno 23 (bora, 1828). President Carnot assassinated by 
Casorio, Juno 24 (bora, 1837). Coal strike in Scotland, June 26. 
M. Casimir-Poricr elected President of the French Republic, Juno 
27. Brazil rebels finally defeated, Juno 27. Intcr-Coloiiial Con- 
ference at Ottawa, Juno 28. Tower Bridge ojMmeil, Juno 30. 
United States railway strike ended, July 13. Death of Leconte de 
Lisle, July 17 (aged 75). Finance Bill third reading, July 1 7. Trans- 

S ort Kowshing sunk by Japanese, July 25. War against China 
eclared by Japan, August 1. Discovery of gold at (Joolgardie, 
August 9. Loitl Rayleigh’s paper on argon at the British Associ- 
ation, August 13. Caserio executed, Augiist 16. New com- 
mercial treaty with Japan, August 25. Death of tho Comte 
de Paris, September 8 (oorn, 1838). Death of Professor Helm- 
holtz, September 8 (ageil 73). Chinese defeated at Ping-yang 
(Korea) on laud, and in tho battle of tho Vain by sea, September 
16. Death of Oliver Wendell Holmes, October 7 (born, 1809). 
Death of Earl Grey, October 9 (born, 1802). Death of J. A. 
Fronde, October 20 (born, 1818). Scottish coal strike ended. 
October 22. Count von Caprivi resigned, October 26. Prince 
Hohcnlohe appointed Gorman Chancellor, October 30. Death f)f 
Tsar Alexanaer III., November 1 (born, 1846), succeeded by 
Nicholas II. Death of Jolm Walter, of TJie November 

8 (born, 1818). Death of Anton Rubinstein, November 20 (born, 
1829). Port Arthur captured by Ja))ancsc, November 21. Death 
of R. L. Stovenson, December 3 (born, 1850). Death of Ferdinand 
Lesseps, December 7 (born, 1805). Captain Dreyfus, of the 
French army, condemned for treason, December 22. Death of 
Christina Rossetti, December 29 (bora, 1830). Plague epideiiiu^ 
in Hong-kong, May to August. Turkish outrages on Armenians 
in Sassun district. « . • 

189.'*. Captain Dreyfus degraded, January 4. President Cusimir- 
Perier resigns, January 16. M. F41ix Fauro elected President, 
January 17. Death of Lord Randolph Churchill, January 24 
(born, 1849). Death of M. de Giers, Russian Chancellor, Janua^* 
26 (born, 1820), succeeded by Prince Lobanof, February 2/. 
Death of Marohal Canrobert, January 28 (bom, 1809). Japanese 
naval victory off Wei-hai-w’ei, February 4. Death of Archduke 
Albrecht of Austria, February 18 (born, 1817). Mr Stokw, an 
Englishman, hanged in Congo Stftto by order of Captain Lothaire, 
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in February. Death of lamail Paaha, March 2 (bom, 1830). 
Death of ProfesHor Blaukie, March 2 (born, 1809). Niu-chwang 
captured by Jaimneso, March 4. 8ir B. Low’s advance to relieve 
Chitral begun, April 1. Mr Gully a^ipointed Sp^kor to succeed 
Lonl Peel, April 10. Treaty of Sbimonoseki signed, April 15. 
Chitral relieved by Colonel Kelly, April 20. Death of Lord 
Solboruo, May 4 (born, 1812). French expedition under General 
Duchesne arrives at Madagascar, MayO. Kiel Canal opened, 
Juno 21. Uesignation of the Rosebery Ministry, June 22. Lord 
Salisbury appointed Prime Minister, June 25. Death of T. H. 
Huxley, Juue 29 (born, 1825). Parliament dissolved, Julv 12. 
^lurderouB assault on M. Stambulolf, July 15 ; ho died July 19 
(bom, 1852). Deatli of Pn)fe$sor von Gneist, July 21 (bom, 
1816). Anglo-Kusalan Pamirs Commission completes its work, 
September 18. Death of M. Pasteur, September 28 (born, 1822). 
Antananarivo captured by the French, Se(|^inber 80. Lord 
Wolsoloy became Commander - in • Chief, NoVembor 1. Clyde 
shipping strike, November 6. Sir F. Scott, commandiug Ashanti 
cxjieditlon against King IVompeh, leaves England, November 22. 
Death of Barth41emy St Hilaire, November 25 (born, 1805). 
Death of A. Dumas, November 27 (born, 1824). Jabes 
Balfour sentenced for Liberator frauds, NovemW 28. Defeat 
of Italians in Abyssinia, December 7. President Cleveland’s 
Venezuela message to Congress, Decern Ijer 17. Dr Jameson wdth 
Chartered Company’s trooi)s invades the Transvaal, December 
29. 

1896, Mr Alfred Austin mode Poet Laureate, January 1. Dr. 
Jameson’s force defeated by the Boors near Krugersdorp, January 
1. Surrender of Dr JamoMon, January 2. Kaiset'b telegram to 
Kruger published, January 3. Resignation of Mr Rhodes as 
Premier of Cape Colony, January 6. Dr Jamoson and ofKc;ers 
surreudornd by Boors to British authorities, January 7. British 
flaring squariron commissioned, January 7. Death of Paul Ver- 
laine, January 8 (aged 51). Arrest of Johannesburg reformers, 
January 9, 10. Anglo-French diffloulty regarding Siam settied, 
January 15. Kumassi oc^cupied by British, January 18. Dead 
of Prince Henry of Battonborg, January 20 (born 1858). Cl)^de 
shipping strike settled, January 21. Death of Lord l4oightc)u, 
Jaimnry 24 (horn, 1830), General Weylor loaves Spain to com- 
mand against rebels in Cuba, January 25. Sir J. £. Millais 
elected Pjcsident of the Royal Academy, February 20. Mr Steyn 
made President of the Orange Free Htab^, February 21. Italians 
defeated by Aby.s8inian8 at Adowa, March 1. General Kitchener 
loaves Cairo to cuniiuand Dongola expedition, March 22. Rising 
of the Matabole, March 25. IJ llung-chang left China to visit 
Europe, March 28. Johannesburg reformers sentenced, April 28 ; 
death sentences commuted same day. Major Lotliaire acquitted 
in connoxion with the hanging of Mr Stokos, April 28. Shah 
of Persia nsimssinatod, May 1. Dervishes defeated near Akashoh, 
Sudan, May 1. lluiigariaii millenary exliilution, May 2. Mata- 
bele defeated at Gwelo, May 9, Tsar’s coronation. May 26. 
Dorvlslies defeated at Forkeh, Juue 7. Death of Jules Simon, 
Juno 8 (born, 1814). Dr Jamoson and officers committed 
for trial, June 15. .la})anoso towns destroyed byseu wave, Juno 
15. Madagascar declared a French colony, June 20. Death of 
Mrs Beecher Stowo, July 1 (born, 1812). Dr .Tanioson and 
officers convicted under Foreign Enlistment Act, July 28. Li 
lliiiig-cbang arrived in England, August 2. Defeat of tho 
Matabele, August 5. Death of Sir J. E. Millais, August 13 (Wti, 
1820). Conference by Mr Rhodes with Matabole chiefs, August 
20 ; Ibl lowed by submission of natives. Zanzibar bombarded by 
British, August 27. Massacre of Armenians in Constantinople, 
August 25-27. Death of Priiioe Lobanof, August 30 (born, 1824). 
Return of Dr Nansen to Christiania, September 9. Dongola 
occupied by Egyptian troops, Septombor 23. Death of WilHam 
Morris, October 8 (i>orn, 1834). Tsar’s arrival in Paris, October 
6. Death of Archbishop Benson, October U (bom, 1829). Bishop 
Temple made Archbishop of Canterbury, October 26. Treaty of 
Ijoaoo between Italy ana Abyssinia, October 26. Mr M'KiiUey 
elected President of tho IFnited States, November 3. Anglo- Ameri- 
can agreement about Venezuela aniiounoed, November 9. Russo- 
Chinoso treaty ro Manchurian railway published, Dooember 8. 

1897. Unarmed British party attacked and massacred near 
Benin, January 2. Niger Company’s expedition against Nup4 
and Ilorin starts, January 6. Oiney-Pauncefote arbitration treaty 
signed, Jannnry 11. Death of Sir I. Pitman, January 22 (aged 84). 
Submission of N up<S, February 5. Greek force under Colonel Vassos 
landed in Crete, Febniary 14. South Africa Committee's sittings 
begun, February 16. Submission of Ilorin, February 18. Benin 
city captured by British, February 18. International force sent 
to Crete ;by the Powers, March 18. Death of Johannes Brahms, 
April 8 (aged 63). War declared by Turkey against Greece, April 
17. Maliina Pass captured by the Turks, April 18. Canadian 
Differential Tariff Bill introduced, April 23. Greek retreat from 
Larissa, April 25. Disastrous fire at a oharity bazaar in Paris, 
causing mat loss of life, including the Duohesse d’Alen^nn, May 4. 
Olnoy • Faunoeirote arbitration treaty rejected by United States 
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Senate. May 5. Greek retreat from Phersala, May 6. Death of the 
Due d^Aumalo, 7 (born, 1822). Arrival of Sir A. Milner in 
South Africa as High Commissioner, Mf^ 7. Intervention of 
the Powers between Turkey and Greece, May 11. Disaster to a 
British force in the Tochi Valley, Indian frontier, June 10. Sevei'e 
earthquakes in Assam and other parts of India, June 12. Queen 
Victoria’s Diamond Jubilee, June 22. British pli^e officials 
murdered near Bombay, June 22. Death of Mrs Oliphant, June 
25 (born, 1828). Naval review at Spithead, June 26. Death 
of Henri Meilhac, July 7 (aged 66). Herr Andr4e’s balloon expe- 
dition started for the North Pole, July 10. South Africa Com- 
mittee’s report issued, July, 18. Death of Jean lugelow, July 20 
(aged 71). Excitement over Klondike gold discoveries, July 23. 
Rising in the Swat Valley, July 26. Capture of Abu Hamed, 
Sudan, August 7. Assassination of Sefior Canovos del Castillo, 
8[)auish Premier, August 8. General cessation of Swat Valley 
hostilities, August 21. Rising of Afridis, August 23. Arrival 
of President haurc at Kronstadt to visit the Tsar, August 23. 
Farewell luncheon on board the Pothtiau at Kronstadt, August 
26. Berber occupied by Egyptian troops, September 18. Severe 
fighting with the Mamunds, September 17. Preliminary treaty 
of tieaco between Turkey and Greece signed, September 18. Gen- 
eral Weyler reoallod from Cuba, October 8. Advance a^nst 
Afridis begun by Sir W. Lockhart, October 19. Dargai heights 
stormed, October 20. Herr von Billow appointed German Foreign 
Minister, October 22. Death of tho Duchess of Teck, Octoto 
27 (born, 1833). Dreyfus bordereau published by the Mating 
November 10. Kiao-chow Bay ocoupied by Germans, November 
14. Great fire in Cripplegate, November 19. Final treaty of 
{leace between Turkey and Greece signed, December 4. Departure 
of Prince Henry of Prussia for China, December 16. Death of 
Alphonse Daiidet, December 16 (bom, 1840). British retirement 
from Tirah highlands to winter quartei's, about December 20. 
Famine and plague very severe in India during the year. 

1898. Major Esterhazy acquitted of treason by court-martial, 
January 11. M. Zola’s letter, ^'J’accuse,” published in the furore, 
January 13. Death of “Lewis Carroll,’^ January 14 (aged 65). 
Death of Mr C. P. Villiers, January 16 (born, 1802). Uganda 
rebels doftsated, January 29. Tlio United States warship Maine 
blown up in Havana harbour, February 15. M. Zola convicted 
for libel, Febniary 23. Death of Sir Henry Bessemer, March 15 
(born, 1813). Port Arthur and Ta-lien-wan ceded to Russia, 
March 23. Great coal stiike in South Wales, April 1. Sub- 
mission of Khaibar tribesmen, April 1 ; tho frontier pacified. 
Wei-hai-wei coded to Great Britain, April 2. Dervishes dofwtcd on 
the Atbara, April 8. War between tiie United States and Spain, 
iu>ril 21. S])anish fleet at Manila destroyed by Commodore Dewey, 
May 1. Serious riots in Milan, May 7. De^th of W. E. Glad- 
stone, May 19 (born, 1809). Spanish fleet under Admiral Cervera 
arrived at Santiago dc Cuba, May 19. Tho Merrimac sunk by 
Lieutenant Hobson at tlio entrance to Santiago harbour, June 3. 
Bankruptcy of Mr E. T. Hooley, June 8. Agreement with 
France re West Africa signed, Juno 14. Resignation of M. 
Mcline, French Premier, Juno 15, succeeded by M. Brisson. 
Death of Sir E. Burne-Jones, Juno 17 (born, 1888). Cervera’s 
sauadron destroyed by Admiral Samjwon near Santiago, July 8. 
Major Marchatid reached Faslioda, July 10. Santiago occupied 
by Amoricana, July 17. Death of Prince Bismarck, July 80 
(born, 1815). Canadian preferential tariff in favour of Great 
Britain came into operation, August 1. Sudanese troo})S decis- 
ively defeated in Uganda by Major Martyr, August 4 ; they had 
l>een in mutiny since October 1897. Spanish • American peace 
preliminaries settled, August 12. Manila surrendered to Ameri- 
cans, August 1 3. United States and Canadian Conference at Quebec 
opened, August 23. Tsar’s disarmament proposals issued, August 24. 
Suicide of Colonel Henry while under arrest for forging evidence 
in tho Dreyfus case, August 30. Complete defeat of the Khalifa 
at Omdurman, Septoml^r 2. Assassination of the Empress of 
Austria at Geneva, September 10. Terrible hurricane in tho 
West Indies, September 11. Death of Sir George Grey, September 
19 (born, 1812). Meeting between the Sirdar and Megor Marchaud 
at Foshoda, September 21. Coun in China, Dowager- 

Empress becoming regent, September 22. Dreyfus case remitted 
to the Court of Cassation, September 26. Death of Puvis de 
Chavannes, October 25 (aged 72). Resignation of M. Brisson, 
October 25 ;• succeeded by M. Ch. Dunuy. Arrival of the Kaiser 
at Haifa on his tour in the Holy Land, October 27. French 
Government decided to evacuate Fashoda, November 4. Prince 
George of Greeo5 nominated High Commissioner of Crete, Novem- 
ber 26. Spanish-Amerioan treaty of peace signed, December 10. 
Death of William Black, December 10 (bom, 184lj. Withdrawal 
of Major Marohand from Fashoda, Decombor 11. ^tirement from 
the Liberal leadership by Sir W. Harcourt announced, December 18. 
Imperial penny postage came into force, December 25. Plague 
was again prevalent in India this year, especially in Bombay. 

1899. Native disturbances in Samoa, January 1. Anglo-Egyp- 
tian agreement regarding the Sudan, January 19. Fighting at 
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Jfanila betwMn Uiiitod States troops and Filipinos, February 4 . 
Death of Count von Caprivi, February 6 (bop, 1831). Death of 
l*resident Faure, February 15 (born, 1841). JSniile Loubet electeil 
French President, February 18. Russian manifesto issued limit- 
ing Finnish autonomy, February 20. Death of Lonl Herschell, 
March 1 (bom, 1837;. Agreements regaidiug railways and tele- 
graphs in Africa negotiate with the German Governiueiit by Mr 
Rhodes in Berlin, March 10-16. Apia shelled by British and 
American warships, March 16. Anglo-Frouch convention signed 
legarding possessions in Africa, March 21. Death of Edouard 
Paillerou, April 20 (bom, 1834). British and Italian squadrons 
reviewed in Aranci Bay by King Humbert, April 22. The Hague 
Peace (inference opened. May 18. Death of Sehor CasteUr, 
May 25 (born, 1832). Death of Rosa Bonhour, May 25 (born, 1823). 
Conference opened at Bloemfontein between Sir A. Milner and 
President Kmger, May 81. Sale announced of Spanish Pacific 
islands to Germany, June 2. Death of Johann Strauss, June 3 
(born, 1826). Droyfus verdict annulled by Court of Cassation and 
new court-martial ordered, Juno 3. Bloenitbnteiii Conference 
•concluded without result, June 6. Provisional Government fVir 
.Samoa appointed, Juno 9. Defeat of French Ministry, Juno 12. 
Venezuela arbitration proceedings begun in Paris, June 15. French 
Miiiistrj^ formed by M. Waldcck-ltousscau, Juno 22. Dreyfus 
landed in Franco for retrial at Rennes, July 1. Death of Victor 
Olierbuliez, July 1 (born, 1829). l^ondon Government Bill passed 
the Lords, July 4. Lieutenant-Colonel Klobb, of the l\onch 
jnarines, killed in the Sudan by Captain Voulct’s troo]ts, July 14. 
•Close of The Hague Conference, July 29. Retrial of Dreyfus 
liogun, August 7. M. Labori, counsel for Dreyfus, shot in 
the back, August 14. Death of Professor Bunsen, August 16 
<born, 1811). Dreyfus found guilty by the Rennes court-martial, 
.September 9 ; pardoned, September 19. Last British de8[iateh in 
Transvaal negotiations Riiuueediiig the Bloemfontein Conference, 
.September 22. Decision of the Venezuela Arbitration Court, 
October 3. Boer ultimatum, October 9 ; war begun, Octol)er 11. 
Battle of Talana Hill, October 20 ; Sir W. P. Symons mortally 
wounded. Battle of Rlandslaagte, October 21. Britiali disaster 
at Nicholson's Nek, October 30. Arrival of Sir R. Buller at the 
Capo, October 31. Anglo - Gcmmii Samoa Convention signed, 
November 14. Successful advauco by I^ord Methuen, driving 
tiio Boors from Belmont, Novcmbc?r 23; Grust»an, November 25; 
and Modder River, November 28 ; but with severe British losses. 
Defeat and death of the Khalifa at Cm Debrika, November 25. 
Serious reverse to General Gatacre at Stormberg, December 10. 
Lord Methuen repulsed at Magersfontein, Dccemlier 11 ; General 
VVaiichope killed. Sir R. Buller repulsoil at Colenso, December 
15 ; eleven guns lost. Lord Roberts appointed to chief eommand 
in South Africa, with Lord Kitchener Chief of tlio Staff, December 
16. New Soutli Wales, Victoria, South Australia, Queensland, 
and Tasmania tliis year agreed on a scheme of federation. Famiiio 
and distress in Russia. 

1900. Enrolment of members of tbe C.I.V. corps, January 1. 
Boer assault on I.<adysmith repulsed, January 6. Arrival of Lord 
Roberts and staff at Capo Town, January 10. Osman Digna 
raptured near Tokar, January 19. Death of John Ruskin, January 
20 (born, 1819). Death of R. D. Blackmoro, January 20 (born, 
1825). Fresh ailvance by General Buller n^pulscfl after heavy 
lighting at Spion Kop, January 24. Lord Roberts's advauco from 
Modder River begun, Fcbriiaiy 11, Relief of Kimberley by General 
Froneli, February 15. Inciian Famine Mansion liouso Fund 
■opened, February 15. Severe fighting in Natal by General Bu1Ut\s 
force, February 18-23. Surrender of Crouje and 4000 Boers at 
Paardeberg, B*ebruai*y 27. Relief of Ladysmith, February 28. 
Tiiedtrc Frau^ais destroyed by lire, March 8. Bloemfontein occu- 
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1. Old Testament. 

A SENSE of the importance of a fixed standard of 
chronology was only acquired gradually in the history 
of the world. Nations in a primitive state of civilization 
were not, and are not, conscious of tlio need. When the 
need began to be felt events were probably at first dated 
by the regnal years of kings; the reigns of suceossivo kinp 
were then arranged in order, and grouiied, if necessary, in 
dynasties, and thus a fixed standard was gradually con- 
structed. Particular states also not unfrequcntly introduced 
fixed eras, which obtained a more or less extensive 
currency, as the era of the first Olympiad (776 rc.), of the 
foundation of Home (753 B.C.), and of the Seloucidro at 
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pied, Maivh 13. Deatli of General Sir W. Lockhart, Man'll Iff 
Jborii, 1841). Death of Comniandant General Joubert, Mawh 27. 
Dolagoa Bay award issued after eleven years, March 29. British 
force caught in ambush at Sanna'a Post, March 31. Surrender 
of 600 British at Reddersburg, April 3. Queen’s visit to Dublin, 
April 4. Attempt on tbe Prince of Wales by Sipido at Brussels, 
April 4. Death of Ghazi Osman Pasha, Aiuil 4 (aged 68). News 
icceivid of a rising in Ashanti, April 9. Paris Exhibition opened, 
April 14. Death of the Duke of Argyll, April 24 (bom, 1823). 
Deatli of M. de Monkaesy, May 1 (born, 1844). Advance from 
Bloemfontein begun, May 2. Relief of Mafekiug, May 17. 
Anxiety in Peking over the Boxer outbreak, May 20. Oraiigo 
Free State omiexed, May 26. Johannesburg occujacd, May 81. 
Pretoria oecuniid, June 6. Start of Admiral Seymour ' t expedition 
to relieve l‘ekiiig Legations, June 10 ; forced to retreat, Juno 19 ; 
returned to licntsin, Juno 26. Resimiation of Mr Sdircincr’s 
Capo Ministry, Juno 13; succeeded by Sir J. Gordon Sprigg. 
Massacre of native Christians in Peking, Juno 13. Tuku (bits 
captured by tbe allied squadrons, June 17. Baron von Kcttolci, 
German MinisUr, murrlerid in Peking, Juno 20 ; sirge of tbo 
Legations l>cgnn. Death of Count Mnravieff, Russian t biincolbir, 
June 21 (born, 1845) ; succeeded by Count liamsdorlf. Anstnilian 
Commonweal til Rill received the royal assent, July 9. Fai l of 
Ho]»ctoini appointed Governor - General of Australian Cmnniou- 
wealth, July 13. Russians attacked by Chinese in Eastern Siberia, 
July 14 ; resulting oiioralions ended in occiqiation of Mandiiiiiii 
by Russian troops. Native city of Tientsin captured by the allies, 
July 14. KniiiJissi garrison lelicved by Colonel Willeoeks, .Inly 
15. Assassination of King Humbirt of Italy, July 29 (born, 
1844). Death of tbe Duke of Coburg, July 30 (born, 1844). 
Surrender of General Priiisloo and 3000 Boers, July 30-31. West 
Australia decidid to join tbe Commonwealth, August 2. 
Death of Lord Russell of Killowen, August 10 (born, 1832). 
Relief of the Peking Legations, August 14. Mansion House 
War Fund exceeded £1,000,000, September 3. Koinati Poort 
occupied by tbo British, September 24. ]\arliaTncnt dissolved, 
Scpt«mler 25; the Unionists again letnrmd, with a majority 
oft34. Lord Robeits appointed Commander iii Cbief, Scpbinber 
30.” Anglo -Gennan agreement rcgaiding China, Octoiur 16. 
R««;ignation of Piincc Hohenlobc, (iennun Cbaiiccllor, October 
17; succeeded by Count von Biilow. Mr Kruger Riiibd for 
Enro)) 0 , October 20. Transvaal annexed by Royal ]>roelanmtion, 
October 2.5. Death of Mr Sims Reeves, October 25 (born, 1822;. 
Death of Professor Max Midler, October 28 (born, 1823). Defeat 
of Do Wet near Botbavillc, November 5. Re-election of President 
M'Kinlcy, November 6. Death of Sir Arthur Sullivan, Noveinbrr 
22 (born, 1842). Arrival of Mr Kruger at Marseilles, Novi'iulMr 
22. Dewetsdorp captured by De Wet, Nf>vcmber 23. Commaml 
in South Africa banded o\er to I.ord Kitchener, November 29. 
Mr Kruger left Paris for Germany, December 1 ; refused an inter- 
view by the German Emperor ; proceeded to Hollaiul. Attempted 
invasion of Cape Colony by Do AVet foiled, December 2-8. Mr 
Healy expelleil by the Irish Nationalist party, December 11. 
Reveise to General Clements's force at Nooitgedrtebt, DeccinUr 
13. Invasion of Cape Colony by Boem under Kritzinger and 
Hertzog, December 16. Hay-Panneefote Treaty ratified by the 
United State.s Senate with amendmciitM, December 20. Death of 
Field-Marshal Count von Blumenthal, December 22 (bom, 181( ). 
Death of Lonl Armstrong, December 27 (born, 1810). Mr Barton 
appointed first Premier of the Australian Common wealth, Deeem. 
ber 30. Allies* terms to China accepted in luineiide, Deceinln r 
30. Proposed Russo-ChinCBO agreement rc Maneburia known in 
Peking, Deccmlor 31. Terribly scvcio famine in India this 
year, (w. s. s*.) 
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Antioch (31 2 b.o.), which is follow’cd by the Jewish author 
of the first Innik of Maccabees. Some of the earliest 
documents Avhich we possess arc dated by the year in 
which some noticeable event took place, as in contracl- 
tablets of the ago of iSiirgon of Agade (3800 n.o., or, 
according to other authorities, 2800 n.c'.), “Jn the year 
in which Sargon conquered the land of Amurru [the 
Araorites] ” ; or, “ In the year in w^hich Sanisu-satana [r. 
2200 B.C.J made the statue of Marduk”: Is. vi. 1 (“In 
the year of KingUzziah^s death ”), xiv. 28, xx. 1 , are examples 
of this method of dating found even in the Old Testament. 
In process of time, however, the custom of dating by tlie 
regnal year of the king became general. The Babylonians 
and Assyrians were probably the first to construct and 
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employ a fixed chronological standard ; and the numerous 
contra( 2 t<tablets, and lists of kings and yearly officials, 
discovered wdthin recent years, afford striking evidence 
of the precision with which they noted chronological 
details. Biblical chronology is, unfortunately, in many 
respects uncertain. Prior to the establishment of the 
monarchy the conditions for securing an exact and con- 
secutive chronology did not exist ; the dates in the earlier 
jHiriod of the history, though apparently in many cases 
precise, being in fact added long after the events described, 
and often (as will ap].)oar below) resting u{)on an artificial 
basis, so that the precision is in reality illusory. And 
after the establishment of the monarchy, though the con- 
ditions for an accurate chronology now existed, errors 
by some means or other found their way into the 
figures ; so that the dates, as we now have them, arc in 
many cases at fault by as much as two to three decades 
of years. The excu:t dates of events in Hebrew history 
can be determined only when the figures given in the 
Old Tcstainent can be checked and, if necessary, corrected 
by the contemporary monuments of Assyria and Baby- 
lonia, or (as in the |)08t-Exilic period) by the knowledge 
which we independently possess of the chronology of the 
Persian kings. In the following ]>art8 of tliis article 
the chronological chameter of each successive |)eriod 
of the Old Testament history will be considered and 
explained as far as the limits of sjiace at the writer’s 
disposal permit. 

1. From the Creation of Man to the Exodm, — In the 
whole of this iKjriod the chronology, in so far as it consists 
of definite figures, depends upon that juirt of the Peuta- 
teiichal narrative which is called by critics the “ Priestly 
Code” (see Pentateuch in Brit,^ ninth edition, 

vol. xviii.). The tigures are in most, if not in all wises 
artificial, though the means now fail us of determiiiing 
upon wliat principles they wei*e calculated. It is also to 
be noted that in the Samaritan text of the Pentateuch, 
and ill the LXX., the figures, esjieclally in the j)eri(Kl from 
the Creation to the birth of Abraham, differ considerably 
from those given in the Hebrew, yielding in Sam. a low'er, 
but in the LXX. a much higher total. The following 
tables will make the details clear : — 


(1) Fror/i t/ic Creation of Man to the Flood (Gen. v, 
and vii, 11). 



Akc of «aoh St birth of next. 


Hob. 

Ham. 

LXX. 

Adam (930) .... 

180 

130 

230 

Seth (912) .... 

105 

105 

205 

Knosh (90r0 .... 

90 

90 

190 

Kenan (910). . . • 

7U 

70 

170 

Mahalalol (805) . • • 

65 

65 

165 

Jared (982) .... 

162 

62 

162 

Enoch (365) .... 

65 

65 

165 

Methuselali (969) . 

187 

67 

187* 

Lamoch (777) 

182 

53 

188 

Noah (950) ; age at Flood . 

000 

600 

COO 

Total from the Creation of 

1656 

1307 

2262 


Man to the Flood 


The figures in parentheses indicate the entire ages 
assigned to the several (latriarchs ; these are generally the 
same in the three texts. The Sam., however, it will bo 
noticed, makes in three cases the father’s age at the birth 
of his eldest son loss than it is in the Heb. text, while 
the LXX. makes it in several cases as much as 100 years 
higher, the general result of these differences being tliat 
the total in the Sam. is 349 years less than in the Heb., 
while in the LXX. it is 006 years more. The names, 

^ Or, aooording to soms MSS., 167. 
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it need hardly be remarked, belong to the pr^istoric 
period, and equally with the figures are destitute of 
historical value. 


(2) From the Flood to the Call of Ahraham (Gen. xi.). 



Ago of each at birth of next { 


Heb. 

8ain. 

LXX. 

Arphaxad (438)^ . 

86* 

135 

135 

Cainau (460) [cf. Luke iil. 27] 

... 

... 

130 

Slielah (433) 

80 

130 

180 

Kber(464) .... 

84 

334 

134 

l’olog(239) .... 

30 

130 

130 

Him (239) .... 

32 

132 

132 

Scrug (280) .... 

30 

130 

ISO 

Nahor(148). 

29 

79 

79 

Teral) (205) .... 
Abraham (175); ago at Call 

70 

70 

70 

(Gen. xii. 4) . 

75 

75 

75 

Total from the Flood to the 

365 

1016 

1145 ! 

Call of Abraham 



j 

i 


The variations are analogous to those under (1), excejit 
that hero the birth-years of the patriarchs in both Sam. 
and LXX. differ more consistently in one direction, being, 
viz., almost uniformly higher by 100 years. It has lieen 
much debated, in both cases, which of the throe texts 
preserves the original figures. In (2) it is generally agreed 
that the Heb. does this, the figures in Sam. and LXX. 
having been arbitrarily increased for the purpose of 
lengthening the entire period. The majority of scholars 
hold the same view in regard also to (1) ; but Dillmann 
gives here the preference to the figures of the Sam, The 
figures, of course, in no case possess historical value : 
aiicopting even Usslicr’s date of the Exodus, 1491 b.c., 
which (see below) is earlier than is probable, we shouhl 
obtain from them for the creation of man 4157 B.c., <u- 
(LXX.) 5328,^ and for the confusion of tongues, 'which, 
according to Gen. xi. 1-9, immediately followed the Flood, 
2501 B.C., or (LXX.) 3066 b.c. But the monuments of 
Egypt and Iktbylonia make it certain that man must have 
ap|>eared upon the earth long l)efore either 4157 b,c, or 
5328 B.C. ; and numerous inscriptions, written in three dis- 
tinct languages— Egyptian, Sumerian, and Babylonian — 
ai-o preserved, dating from an age consideiably earlier than 
cither 2501 B.c. or 3066 b.c.^ The figures of Gen. v. and 
xi. thus merely indicate the manner in which the author 
of the priestly narrative — ^and i)rol)ably to some extent 
tradition Insfore him — pictured the course of these early 
ages of the world’s history. The ages assigned to the 
several f)atriarchs (except Enoch) in Gen. v. aie much 
greater than those assigned to the patriarchs mentioned 
in Gen. xl, and similarly the ages in Gen. xi. 10-18 are 
higher than those in Gen. xi. 19-26 ; it is thus a collateral 
aim of the author to exemplify the supposed gradual 
diminution in the normal years of human life. 

The Babylonians, according to Borossns, supposed that there 
wore ten autediluyan kings, who they declai’ed had reigned for 
the i>ortentou8 period of 432,000 years : 432,000 years, however, 
it has been ingeniously pointed out by Oppert (G&tL Gel, Naeh- 
rictUen, 1877, P. 205 86,400 lustra, while 1656 years (the 

Heb. date of the Flood) =86,400 weeks (1656 = 72 x 23; and 28 
years being =8395 days + 5 intercalary days =8400 days =1200 
weeks) ; and hence the inference has been drawn that the two 
])eriod8 have in some way been developed from a common basis, 
the Hebrews taking as their unit a week, where the Babylonians 
took a luitrum of 5 years. 

s Shem, the father of Arphaxad, is aged 100 at the time of the 
Flood, and lives for 600 years. 

* Disregarding the **two years** of Gen. xL 10 : see v. 82, vil 11. 

^ TUdng account of the reading of LXX. in £x. zii. 40 (p. 75). 

* See further the present writer's essay in Hogarth’s AuGwrUy and 
Ardwselegy (1899), pp. 32-84. 
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(3) Fr<m CM of Ahroham to the Exodus. 

From the Gall of Abraham to the birth of Isaao 
(Abraham being then aged 100, Gen. xxi. 5). 25 years 

Age of laaao at the birth of Eaau and Jacob 

(Gen. XXV. 26) . • . . , . 60 „ 

Age of Jacob when ho went down into Egypt 

(Gen. xlvii. 9) . , , , , 180 „ 

The period of the Patriarchs’ sojourn in Canaan 
was thus 215 „ 

But the^riod of the Israelites* sojourn in Egypt, 
aoooraing to Ex. xii. 40, 41, was • , . 430 ,, 

We thus get — 

From the Call of Abraham to the Exodus (Heh. 
text) 215 -f- 430-645 years 

From tlie Flood to the Call of Abraham (Heb. 
text) 865 „ 

From the Creation of Man to the Flood (Heb. 
text) 16.56 „ 

From the Creation of Man to the Exodus (Heb. 
text) * • • 2666 ,, 

On these figures the following remarks may bo made : — 
(i.) In Genesis the chronology of the Priestly Code (“ P”) 
is not consistent with the chronology of the other parts of 
the book (“ JE ”). Three or four illustrations will suffice : 
(a) The author of Qeu. xii. 10-20 evidently pictures Sarai 
as a com|)aratively young woman, yet, according to P (xii. 
4, xvii. 17) she was 65 years old. (6) In Gen. xxi. 15 
it is clearly implied that Ishmael has l^en carried by his 
mother, yet according to xvi. 16, xxi. 5, 8, he must have 
been at least 15 years old. (c) In Gen. xxvii. Isaac is to 
all ap|>earance on his deathbed (cf. ver. 2), yet according 
to P (xxv. 26, xxvi. 34, xxxv. 28) he survived for eujhty 
years, dying at the age of 180. Ussher and others, 
arguing back from the dates in xlvii. 9, xlv. 6, xii. 46, 
xxxi. 41, infer that Jacob’s flight to Haran took place In 
his 77th year. This reduces the 80 years to 43 years, 
though that is scarcely less incredible. It involves, 
moreover, the incongruity of supposing that thirty-seven 
years elapsed between Esau’s marrying his Hittite wives 
xxvi. 34) and Kebekah’s expressing her apprehensions 
xxvii. 46) lest Jacob, then aged seventy- seven ^ should 
follow his brother’s example. (d) In Gen. xliv. 20 
Benjamin is described as a “little one”; in P, almost 
immediately afterwards (xlvi. 21), he appears as the father 
of ton sons; for a similar anomaly in xlvi. 12, see the 
Oxford llexatewdi, i. p. 25 n. (ii.) The ages to which the 
various patriarchs lived (Abraham, 175; Isaac, 180; 
Jacob, 147), though not so extravagant as those of the 
antiidiluvian i>atriarchs, or (with one exception) as those 
of the {latriarchs between Noah and Abraham, are much 
greater than is at all probable in view of the structure I 
and constitution of the human body, (iii.) The plain inten- | 
tion of Ex. xii. 40, 41 is to describe the Israelites as having 
dwelt in Egyi)t for 430 years, which is also in substantial 
agreement witli the earlier passage, Gen. xv. 13 (“shall 
sojourn in a land that is not theirs, . . . and they shall 
afflict them 400 years”). It does not, however, accord 
with other passages, which assign onlyjfour generations 
from Jacob’s children to Moses (Ex. vi. 16-20 ; Num. xxvi. 
5-9 ; cf, Gen. xv. 16), or five to Joshua (Josh. vii. 1) ; and 
for this reason, no doubt, the Sam. and LXX. read in Ex. 
xii. 40, “ The sojourning of the children of Israel in the land 
of Egypt, and in the land of Canaan^ was 430 years,” 
reducing the period of the sojourn in Egypt to half of that 
stated in the Hebrew text, viz., 215 years. This computa- 
tion attained currency among the later Jews (Josephus 
and others; cf. the “400 years” of Gal. iii. 17). The 
forced and unnatural rendermg of Ex. xii. 40 in the A.V. 
(contrast R.V.), which was followed by Ussher, is intended 
for the purpose of making it possible, (iv.) The in- 
terval between Abraham and the Exodus appears to be 
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greater than is permitted by the synchronisms with external 
history. It is difficult (see below) to place the Exodus 
much earlier than c. 1200 n.c. If, however, the Amraplnil 
of Gen. xiv. is rightly identified by scholars with the 
Babylonian king Khammurabi (whose reign is assigned 
variously by Assyriologists t<j ilates ranging lajtwwn 2.37 6- 
2333 B.cj. to 2120-2065 b.u.),^ and if, further, the i>art 
ascribed to Abraham in the saints chapter is historical, tlie 
interval between Abraham’s entry into Canaan and the 
I Exodus camiot be less than c. 900 years, and may very 
I possibly be more, as against the C45 years allowed by the 
Hebrew text, or the still shorter period of 430 years allowed 
by Ussher’s computation. From the facts that have bo«‘ii 
here briefly noted it must bo evident liow precarious and, 
in parts, how impossible the Biblical chronology of this 
period is. (v.) It has been observed as remarkable llmt 
2666, the number of years (in the Hebrew text) from tbi^ 
Creation of Man to the Exodus is, in round iiunibers, ju.^t 
two-thirds of 4000 ; and the fact has suggested the infoi- 
ence that the figure was reached by artificial com]>utation. 

2^he Date of the Exodus . — Is it possible to determine 
this, oven approximately, uj-MDu the basis of external data ? 
(i.) The corrc8i)ondence iKjtwcuuj the Egyptian governors 
established in diilerent parts of Palestine and the £gy])tia]i 
kings Amen-liotep HI. and JV. of the 18th dynasty, which 
was discovered in 1887 at Tel el-amarna, makes it evident 
tliat Palestine could not yet have been in the occupation 
of the Israelites. It was still an Egyptian ])roviucc, anil 
the Babylonian language, in which the correspondence Ls 
written, shows that the country must have been for a con- 
siderable time ]>ast, before it canm into the pos.si‘,ssion of 
Egypt, under Babylonian influence. One of the kings, 
now, w’ho corresponds with Amen-h6te]) IV. is Burnabnriash 
II., king of Babylon, and Egyptologists and Assyriologists 
are agreed that the date of these mouarchs w as <•. 1400 
B.c. The conquest of Canaan, consequently, could not 
have taken place till after 1400 B.c. (ii.) It is stated in 
Ex. i. 11 that the Israelites built in Egypt for the J’haraoh 
two store-cities, Pithom and liaamscs. The excavations of 
M. Naville have, however, shown that Bamses 11. of tlii^ 
19th dynasty was the builder of Pithom ; and though 
the other city has not at present Ijeen certainly ideutiiiiul, 
its name is sufficient to show that he was its builder 
likewise. Hence the I’haraoh of the Exodu.s is commonly 
supposed to have Inien Burnses II.’s successor, MerenptiJi. 
Egyptian chronology is unfortunately imperfect, but 
Professor Petrie, w^ho has paid i^irticular attention to the 
subject, and who assigns the reign of Amen-hoUip IV. to 
1383-1365 B.C., assigns Bamses II. to 1275-1208 B.c.'^ In 
Morenptah’s fifth year the Delta was invaded by a formid- 
able body of Libyans and other foes ; ^ and it has been 


^ Early Baby Ionian chronology is itself, in some of its details, 
flifllcult and uncertain, the figures given in the two iuii>ortaut dynastic 
lists discovered by Mr Pinches in 1874 and 1880 (see Kectmia of the 
Past, 2ud ser. vol. i. p. not hanuoiiizing completely with state- 
ments made by later Assyrian and Babylonian kings os tu the years 
which had elapsed since the reigns of certain of their predecessors. 
The figures in the dynastic lists would lead most naturally to such 
dates as 2376-2333 B.c. (Sayce, Karly Israel, 1899, p. 281), 2342-2288 
(R. W. Rogers, Hist, of Babylonia mid Assyria, New York, 1900, i. 338 
— at least approximately, p. 887 n,), 2287-2232 (Maspern, StrugyU 
of the H^Ums, 1897, p. 27), c. 2286 (L. W. King:, Kncycl, HMica, 
1899, i. 445) ; but other scholars argue with much fon e that there are 
errors in some of the transmitted figures, and so arrive at the dates 
2248-2194 (Lehmann, Zvnei Hauptj^ohleme der Altor. Chrowdogie, 
1898, p. 99 and Ub. 8), 2120-2066 (Rost, (/ntersuehinigen zur Altor, 
Gesch, 1897, p. 28), or 2130-2087 (Homniel, Bxpository Times, x. 
1898, p. 210/.). On Khammurabi himself, see further Maspero, 
op. dt, pp. 89-44 ; and on the chronological question Rogers qp. 
pit. pp. 812-348. 

• Petrie, Mist, qf Egypt, L (1896), p. 261 ; ii. (1897), p. 29. 

* See Merenptah’s account of the defeat of these invaders in 
Maspero, op, cit. pp. 482-487.. 
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ronjccturod that the IsraelitcH ltH.»k the opixjrtunity (if 
oHcaping during the unHCttlcmcnt that wuh thim occaBioiicd. 

Alturnativo dates Tor lUniscs II. : Sayce, hmtl^ ]». 277, 
1348-1281 n.c. (the Exodus [p. 286], 1*^70) ; Ma8]iero, oyi. e%L p. 
449, c. 1320-1255; Lcliiimmi, 1321-1258 (at earliest). Attetni>ts 
have ho(Ui made to identify tlie Khabiri, ^vho are inoiitioned often 
ill the Tel cl-ainarna letters as foes, throateiilii^ to invade Pales- 
tine and liritig the Egyptian sujircniacy over it to an end, >vith 
the Tiebrows. The Exodus, it has been twin tod out, might then 
lie placed under Amon-hdtep II. (1490-1474 B.O., Ma.spero ; 1449- 
1423, Petrie), the succossor of Thothmoa, and more time would bo 
allowed for the events liotweun the E.Todua and the time of David 
(c. 1000), which, if the date given above be correct, have lieen 
thought to bo unduly compressed (see Orr in the Expoi^Uor^ March 
1897, p. 161 /*.); but there are diftic.iilties attaching to this 
view, and it has not lieeti adojitod geiiorally by scholars. 

The mention of Israel on the stole of Mcronntah, discovered by 
Petrie in 1890 (*^ Israel is desolated ; its soeu [or fruit] is not”), 
is too vague and indcniiito in its terms to throw any light on the 
iiuostiou of the Exodus. Bee the discussion (with the references) 
ill Hogarth’s Authority and Arehvcoloffi/t pp. G2-G5. 

II. From the Exodus to the Fomdaiiou of the Temple 
{in the fourth year of Sultmort}, 1 Kings vi. 1). —In the 
ehronologicxil note, 1 Kings vi. 1., this period i.s stated to 
have consisted of 480 (LXX. d IO) years. Is this figure 
eorrecti If the years of the several periods t f ojiprossiou 
and indep(*ndcnet‘ inentioned in tlu* Hook of Judges (Judges 
iii. 8, 11, 14, JO; iv. J; v. Jl ; vi. 1 ; viii. 28; ix. 22; 
X. 2, 3, 8; xii. 7, 1), 1 1, 14; xiii. 1 ; xv. 20; xvi. 31) be 
added uji, they will bo found toanioiiiittoIlO years; to these 
must be added further, in ord(*r to gain the entire jieriod 
from llie Exodus to the fouiulut bjii of the Tcinjile, the 
40 years in ilie wilderness, x years under Joshua and 
the ehlors (Judges ii. 7), the 20 years’ judgeship of Kli 
(I Sam. iv. 18), the judgeship of Samuel (jierhaps 20 
years ; rf. 1 Sam. vii. 2), the y yc'ars of Saul (the ttvo 
years of Sam. xiii. 1 [H.V.] seem loo few), the 40 years of 
l)avid (1 Kings ii. 11), and the lir.st four years of Solomon, 
7 >., 144+07 + ?/ years, in all 551 yoai‘.s, + two unknown 
periods denoted by x and y — in any case consideiubly 
more than the ISO years of 1 Kings vi. 1. This period 
might no doubt lie reduced to 480 years by the su])jiosi- 
lion, ill itself not iinproluible, lliat some of the judge.s 
were local ami contemporaneous ; tlie suggestion lias also 
liemi made that, as is usual in Oriental chronologies, the 
years of foiuign domination were not counted, the be- 
ginning of eacli judge’s rule being roekoned, not from the 
victory which brought him into power, but from the death 
of Ills predtressor ; we should in tliis case obtain for the 
]>criod from the Exodus to tlu? foumlation of llu* Tem])le 
440 + a; + y yeans,' which if 30 years be assigned con- 
jectiirally to tlosliua and tlie oldens, and 10 years to »Saiil, 
would amount exactly to 480 years. The terms used, 
however (“and tlie land had rest forty years,” iii. 11 ; 
similarly, iii. 30; v. 31 ; viii. 28), seem JiardJy to admit of 
the latter supposition ; and even if they did, it would still 
bo scarcely possible to maintain the correctness of the 480 
years : it is difiicnlt to harnioiiize with what, as w’o Jiave 
seen, appears to be the mo.st proliablc date of the Exodus ; 
it is, moreover, open it.sclf to the suspicion of having been 
formed artificially, uiKin the assumption that the iHJriod in 
4lucstion consisted of twxdve gcmcrations® of 40 years each. 
In the years assigned to the dittcremt judges, also, the 
fi*equoncy of the luimlier 40 (which certainly aiijKnirs to 
have besen regarded by the Hebrews as a round number) is 

^ Namoly, 40 year« in tlio wildernoss ; Josliua and the elders (Jiidge.s 
ii. 7), X years; Othiiiel (iii. 11), 40 years ; Eiiiid (iii. 30), 80 years ; 
Barak (v. 31), 40 years ; Gideon (viii. 28), 40 years ; Jophthah and 
live minor Judges (x. 2, 8; xii. 7, 9, 11, 14), 76 years; BamsGu 
vxvi. 31), 20 years ; Eli (1 Sam. iv. 18), 40 years ; Samuel (vii. 2), 20 
years ; Saul, y years ; Pavid, 40 years ; and Solomon’s first four years, 
—in all 440-f .r + y years. 

Namely, Moses (in the wildernc.ss), Joshua, Othiiiel, Ehnd, 
]>eborah, Qideoii, Je]>hthah, Sanisoii, Eli, Samuel, Saul, and David. 
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suspicious. On the whole no certaiu chronology of this 
|)eriod is at present attainable.® 

Ilf. Fi'om the Fourth Year of Solomon to the CapUvity of 
Judah, — During this iieriod the dates arc both more 
abundant, and also, approximately, far more nearly correct, 
tlian in any of the earlier periods ; nevertheless in detail.^ 
there is still much* unc(jrtaiiity and difficulty. The Books 
of Kings are a compilation made at about the beginning 
of the Exile, and one object of the coin])i]cr was to gi\ e 
a consecutive and complete chronology of the period em- 
braced in liis work. With this jiurposo in view, he not 
only notes carefully the length of the reign of each king in 
both kingdoms, but also (as long as the northern kingdom 
existed) brings the history of tlie two kingdoms into 
relation with one another by equating the commencement 
of each reign in either kingdom with the year of the reign 
of the conic mporafy kiiig in the other kingdom. 

The following arc cxaiiiploH of tlio standing formulro used by^ 
tho <*oiiipih!r for the purpose: — “In the twentieth year <f 
Jeroboani king of Israt’l begun Asa to reign over Judah. Ainl 
forty and one years reigned lie in Jerusalem ” (1 Kings xv. 9, 10). 
“ In the third year of Asa king of Judah began Baaslia the son 4>f 
Ahijali to reign over all Israel in Tirzah, (and reigned) twenty 
and four years ” {ibid, ver. 33). 

In these chronological notices the lengths of the roign.s 
were derived, there is every reason to suppose, either from 
tradition or from the state annals — the “book of the 
chronicles of Israel ” (or “ Judah ”), so constantly referrcnl 
to by tho compiler as his authority (^..<7., 1 Kings xv. 23, 31 ; 
xvi. 5) ; but tho “ synchronisms ” — the corresponding 
dates in the coniemjiorary reigns in the other kingdom— - 
were derived, it is practically certain, by computation from 
the lengths of the successive ndgris. Now in some cases, 
perhaps, in the lengths of tho reigns themselves, in other 
ca«es in the computations based iq>on them, errors have 
crept in, wliidi have vitiated more or Jess tlie entire chrono- 
logy of the iicriod. TIuj cxistcuice of these errors can be? 
demonstrated in two W'ays : (1) The chronology of the 
two kingdoms is not consislont witli itsedf ; (2) the dat(*s 
of various events in the history, whicJi arc mentioned also 
ill the Assyrian inscriptions, are in serious disagreement 
'with tlio dales as fixed by the contemporary Assyrian 
chronology. 

(1) That the chronology of tlic two kingdoms is in- 
consistent 'with itself is readily sho'wn. After the division 
of the kingdom the first year of Jeroboam in Israel 
coincides, of course, with the fir.st year of Uehoboam 
in Judah; and after the death of Jehoram of l.srncl and; 
Almziah of Judah in battle with Jehu (2 Kings ix. 24, 27), 
the first year of Jeliii in Israel coincides similarly with 
the first year of Atlialiah in Judah : there arc thus 
in the history of the two kingdoms two fixed and certaiu 
synchronisms. Now, if the regnal years of the kings of 
Israel from Jeroboam to Jehoram be added together, they 
will be found to amount to 98, while if those of the kings 
of Judah for the same iieriod (viz., from lleholioam to 
Ahaziah) bo added together, they amount only to 95. This 
discrepancy, if ilt stood alone, would not, Low'ever, bo 
serious. Hut when wo ])roeced to add up similarly the 
regnal years in tlie iwo kingdoms from tho division after 
Solomon’s death to the fall of Samaria in the sixlli year of 
Hezekiuh (2 Kings xviii. 10), >vo find in the southern 
kingdom 260 years, and in the northern kingdom only 
241 years 7 months. This is a formidable discrepancy. 
Ussher, in order to remove it, has recourse to the doubtful 

* The “300 years” of Judges xi. 26 agrees very nearly with tho 
811111 of the years (namely, 319) given in tho preceding chapterH for tho 
successive ])oriodH of oppression and independence. Tho verse occniH 
in a long insertion (xi. 12-28) in tho original narrative ; and the figure 
was most probably arrived at by computation ujion tho basis of tho 
present chronology of the book. 
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expedient of artificially lengthening the northern Bcries of 
years, l»y assuming (without any authority in the text) an 
** interregnum of 1 1 years ” after the death of Jcrolxmiii XL, 
and an “anarchy for some years” iKJtwoen I*ckah and 
lloshea (see the margin of A.V. at 2 Kings xiv. 29; 
XV. 8, 29). 

(2) As wo now know, the methods of chronological com- 
putation adopted by the Assyrians were particularly 
exact. Every year a special officer was appointed, who 
held offico for that year, and gave his name to the year ; 
and “ canons,” or lists, of these ofKccrs have been dis- 
covered, extending from 893 to GG6 B.c.i The accuracy 
of those canons can in many cases be checked by the full 
annals wliich wo now poss&ss of the reigns of many of the 
kings — as of Asshur-nazir-abal (885-800 B.r.), Shal- 
maneser IT. (8G0-825), Tig]alh-i>ile.scr III. (745-727), 
Sargen (722-705), Sennacherib (704-781), Esarhoddon 
(C81-GG8), and Asshurluinipal (GG8-G26). Thus from 
893 B.C. the Assyrian chronology is certain and precise, 
licducing now both the Assyrian and Biblical dates to a 
common standard,'^ and adopting for the latter the com- 
putiitions of Ussher, wo obtain the following singular 
series of discrepancies : — 


Bntos according 

Bates according 

licign of Ahab .... 

to Uhbhcr's 
Clironokigy. 

918-897 

to Assyrian 
liiHcriptiun. 

Ahab mentioned at tliu battle of 
Karkar .... 


854 

UeigiL of Joliu . • . . . 

Jehu pays tribute to Shalmaneser 

11. •.•«.« 

884-856 

842 

Heigu of Menahem . . . « 

Menahem mentioned by Tigluth- 
])ilosor HI 

772-701 

738 

Reign of Pekah «... 

Reign of lloshea .... 

Assa isLnation of Pekali and sue- 
eessiuu of lloshea, numtioned by 
Tiglath-piloscrlll. . 

7r.9-739 

780-721 

733 (or 732)> 

(.'apturo of Samaria by Sargon in 



' George Sniill), T/ifi ylsxf/rian Epontfm Canon (1875), pp. ff., 
til \ Sclirn(l<;r, h’cifhischriftfiche Jiibliothck (traiislatious of Assyrian 
nml Hubyloninn iiisfriptions), i. (1880), p, 204 Jf\ 

^ It may bo cxp] 2 Uiio<l liere that the dates of the Assyrian and 
JUhyloiiiau kings can bo reduced to years ]t.c. by means of the so- 
i-alled “Canon of Ptoloiny,” ‘wbuh is a list of the Babylonian and 
Persian kings, with the lengths of their reigns, exteiuling from 
Nabonassar, 747 «.c., to Alexander tlui Great, drawn up in the 
lind ccntnry a.I). by the celeV}rated Egyptian nuatbeinatician and 
geographer Ptolemy : as the dates E.c. of tbc IVrsian kings are known 
independently, from Greek sources, the dates ii.c. of the prc'ceding 
Babylonian kings can, of course, be »t once cnlculuted by means of 
the Canon. The recent! y>discovered contemporary monmiieiits have 
fully establisbed the accuracy of the Canon. 

Or, in niiy case, between 734 and 782 ; see Rost, Die Keil- 
srJirifUexU TifjlatJipiltsiera JIL, 1893, pp. xii, 39, 81, with the dis- 
cussion, pp. xxxii.-xxxiv., xxxv.-xxxvi. 


Hczokiali's sixth year (2 Kings 

xviii. 10) 721 722 

Invaaion of Judah by Sennacherib 
in Hezekiah's fourteenth year 

(tfcirf, vcr. 13) ... . 713 701 

Manifestly all tlie Biblical dates earlier Ilian 733-32 
B.C. ore loo higli, and mu.st bo considerably reduce d : 
tho two events, also, in Heaikiah’s reign — the fall of 
Samaria and the invasion of Sennacherib- which the com 
jiiler of the B(K)k of Kings treats as separated by an interval 
of eujht years, were separated in rciility by an interval 
of t\venty-(me years.^ 

Much has been w^ritton on the chronology of the kings 
and many endeavours have been made to readjust the 
Biblical ligurcs so as to bring them into consistency with 
themselves and at the sjimc lime into conformity whh tl c 
Assyrian dates. But, though the fact of there It ii g 
errors in the Biblical figures is ])atent, it not (Mjiiully 
clciir at wluit ])ointH the error lies, or Iw.w tlic availal le 
years ought to bo redistributed betweem the vaiious icigns. 
It is in any caio evident that the accijs.^iicn of .Teliu and 
AthalLah must be brought down from 884 to 84 2 ii.e. ; 
and this will involve, naturally, a corresponding reduction 
of the dates of the previous kings of both kingdoms, and 
of course, at tlie same time, of those of Soloimui, ] lavid, 
and Kaul. The difficulty is, however, greatest in tlu^ Mli 
century. Here, in Judah, from tlie acci'ssion (jf Atlialiah 
to the accession of Ahaz, triulition gives 1 43 yi ui s, wlaueas, 
in fact, there were but lOG years (842-73G); and in 
Ismel, from the death of ^fenalieni to the fall of 8amaria, 
it gives 31 years, whereas from 738 ({issuiiiing that 
Menahem died in that year) to 722 tlicre are act r ally 
only 16 years. The years assigned l>y tradition to the 
reigns in both kingdoms in the middle part of thi'. 8lh 
century B.c. have thus to be materially reduced. But 
in the following jxjriod, from the fall of Samaria in 722 to 
the capture of Jerusalem by the Chahhvans in 586, the 
Biblical dates, so far as wo can judge, arc' substantially 
correct. (Seti further the table beginning below.) 

IV, /Vow. the Destruction, of Jerusalem in /iSO to the dose 
of th4i Old Testament Jlistory,-- tJiongh it is true 

that there arc events in the Biblical history which aic iic.t 
fully or unambiguously datc'd, there is olhcrwitc no diffi- 
culty. The lengths of the reigns of Nebm hadnezzar and his 
successors on the throne of Babylon, and also, after 
conquest of Babylon, of Cyrus and the fcllowing Bersian 
kings, are know^n from the “Canon of rtohniy,” referred 
to above, the particulars in wliich, for the cailicr jiart of 
this ixjriod, arc also confirmed by the testimony of the 
monuments. 

^ Tills interval doc.s not dupend upon a mere li.st of Epoiiytn years ; 
W'e have in the aiiiials of Hargou and Sennacherib full particulars of 
tho events in all tho intervening years. 


Chronological Table. 


Tlie dates printed in Hack type are certain^ at least within a unit. 


Clironology 

PrulMible Real 

m 

Events In Contemporary History. | 

of Uiisher. 

Bates. 


Babylonia. 

Assyria. 

Egypt.*** 

4001 

141571] 

Tint cteriuliiahlc, 
bnt much before 
7COO B.c. 

Creation of man 

7*0000.2 Tcinplo of Bel ci 
Nippur founded 

e. 4000.8 Lii^^I-xnggfsl, king 
of Unik (Erecli, Gen. 
X. 10) 


4777. Mencs, the first, histori- 
cal king of Egypt 

1 8908-3721. Fmtrth Dynasty . 
SOOO'SOOS. Cheops. The Great 
I'ymniid built 


■* Tlie real Biblical datea, tJHKhcr in Oen, xi. 20 Interpolating AO years, because it Is said In Acts vii. 4 that Abraham left Ilaran after his father TmU's death 
((.fill. xl. 3A and ^so (as explained above) interjircting wrongly Kx. xii. 40. 

•I S ** ***tes {The ExpMifton eftheUniverHtii if Penne^tlmninf vol. 1. |it. 1. 1008, pp. 11, 12 ; pt IL 1800, pa 23, 24, 43, 44)i . , 

Petrie ■ dates (a« flw as Shidiak), JiiH. ef Egypt, vol. I. (1805), pp. 20, 80. 233, 251. 252 ; vol. li. (18i7), p 2a . . ; . 
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CiiRoyoLOGicAt Tablf — Continued, 


Chronology Proboble Real 
of ifMlior. Datae. 


Sventa In Contemporary Hlatory. 


Biblical BvenU. 


1900*1821 

[2211*«0803] 


. « The Deluge 

Between 0 . 2850 anil Abraham 
e. 2100 (aa deter* 
mined by theayn* 
ohronlam with 
Khammurabl :sfle 
pool) 


Babylonia. 


8800.1 Hargon of AgatU, who 
carries his arms as 
far as the Mediter- 
ranean Sea 

e. 2800.> Ur- ban and Diingi, 
kings of Um (Ur, 
Gen. xi. 28, 81) 
Between 2870-2888 and 2120- 
2005.4 Khnniiimrabi 
(itidfles Babylonia and 
ironstnictN in it many 
groat works) 


i c. 1820. Ishml-dagan, priest- 


, Ishml-dattn, pri 
king of Nineveh 


n. 1400. Bnrnaburiasli 11. Tid 
el-Aniama correspon- 
dence 


0 . 1450. Asshur-bel-nlsh4shu, 
first king of Assyria 
at present known 


r. 1300. Shalmaneser I. 
(builder of Calah, I 
Gen. X. 11) 


2008-1587, F(/teen<h fo 5emn* 
tunth DyiuOtUt, Rule 
of the Hyksos 


1587-1827. ifCgiUssiUHJOynaste 
1503-1440. Thothmes 111. 
(leads victoriona ex- 
peditions into Alia) 


1414-1388. Amen-hOtep ITT. 
1888-1805. Ainen-hOtep IV. 


1327-1181. Nineteenlh Dynasty 


1275 1208. Ramses 11. 
1208-1187. Merenpteh 11. 


1090-1058 

1058-1017 

lOir-977 


0 . 1020-10005 
c. 1000-070 
c. 070-088 I 

/ttdnh. 

038. Relioboam (17) 
010. AbUah(8) 

018. Asa (41) 


873. Jehnsliaphat (2.'j) 


R40. jQhoram(H) 
842. Ahaxiah(l) 
842. Athttliah(<i) 

830. Jelioasli (40) 


707. Aina>;iah (20) 

770. Usslab (52) 
r. 750. Jotham (10), as 
regent (2 Ri. 
XV. 5) 


740. Jotlinin, Hule ruler 


Saul (3)<i 
i David (40) 
Solomon (4( 


I Solomon (40) 


I 7.30.T Abas (10) 


727.7 Hezekiah (2i0 


Inrofl, 

033. JerolKMim I. (22) 


012. Kiulab(2) 
on. Ha(isha(24) 
888. Klah (2) 

887. Zimri (7 days) 
887. Oriirl (12) 

876. Alu4b(22) 

864. Ahaxlab (2) 
853. Jchoiaui (12) 


842. Jwliu (28) 


814. .lehwhaz (17) 

708. jRlioasii (16) 

783, Jerob^m II. (41) 


743. Zechariah (0 niu.) 
743. Shalluni (I mo.) 
748. Monah«m(10) 

738. Pokahiab (2) 

737. reknii (20) 

733 (or 732). nosliea («)) 


000-810. Twenty-teeond 
Dynasty 

000-030. Sheshonq (ShishakX 
Bhishak invades Judah 
in the fifth year of 
Rchoboam (I Ki. xiv. 
25/.) 


747-733. Nabonaa.wr 


885-860. Asshur-nazir-abal 

860-826. Shalmaneser 11. 

854. Ahdb mentioned at the 
iKittlo of Karkar 


842. Jrhv pays tribute to 
Blialmauoser 11. 


825-812. Bhamsbl-RaninAn 
812-783. ItaimiiAu-Nirari 111. 


745-727. Tiglath'pileserin. 


788. Jlffnohfm pays tribute to 
Tigluth • piieser HI. 
(ct: 2 Ki. XV. 19) 

733 (i^r 732). Assassination of 
Pekahf and succession 
of HwhfMt inentioneil 
by Tiglath-pileser 111. 
782. Capture of Dama.sctis by 
Tiglath-pileser Ilf. 

, (2 Ki. x\'i. 0 ; cf. Is. 

729-724. Tiglath-pileser, viii. 4, xvii. 1) 

under the name of 727-722. Bhalmaneser IV. 
Pulu (cf. 2 Ki. XV. 


722. m\ of Samaria 
and end of Die 
northern king- 
dom 


19), king of Babylon 


722-705. Bargon 
722. Capture of Battinria In 
Bargon’s accesaion - 
year 


1 Ho Bayce, Roemrs, and oUicrs. The date rests upon a sbiteinciit of Nahu-na'id*s, that Bargon reigned 8200 years before himself, liehmann liolds that there 
are motond fbr Imiovtag that the engraver, by error, put a stroke too many, and that 2200 should be read Instead of 8200. 

s The regr ^blioal dates, Ussher in Gen. xL 26 interpolating 60 years, because it is said iu Acts vll. 4 that Abraliam loft Horan after his fiither Temh's 
death (Oen. xL 82), and also (as explained above) interpreting wrongly Rx. xlL 40. ^ 

s Rogers, i. 878-75 (where ur-bau is called Ur-gur). 

4 Hee p. 76, n. Many monumdnts and inscriptions of other kings in Babylonia, l.etween b.c. 4000 and 2100, arc also known. 

• The dttM Af'*'the’ kings are, in most cases, tiiose given by Kautzsch in the table in his OiUnneqfthe Hist, cf the Literature qfthe 0, T. (tr. by Taylor, 1898) 
p. 167 /. 2^e dates -given bjr other recent authorities seldom differ by more tlian three or four jrears. 

6 The flguV^'aftef a king’s name indicate the number of years assigned to his reign in the Old Testament. For Saul, see 1 Sam. xiii. 2, R.V. . . 

V If these dates are correct, there must be some error in the ages assigned to Abas and Hesekiah at their accession, vis., 20 and 25 respectively, for It would 
otherwise foltow,()!fiim them that Ahaz.waa bora whan his Iktber wss not more than 4 Tears old 1 The date 727 for Hezeklah's accession rests Upon the 


assumption that of the two tnoonsistent dates (see p. 7f) in 2 KI. xviii. 10, 13, the one in vsr. 10 (which places the foil of Samaria in Hekekiah's 6th ynai^'in' 
correct ; but some scholem (as W«llhausen,>KamphaiMen, and Stede) suppose that the date in ver. 10 (which puces SonMoherib'sinvaston in BemkiaVa 14th year) 
is correct, and asaigrt ac.eordingly Rexelriah's accession to 715. This removes, or at least mRiMtas, the diniealtv feforred to, tfnd leaves more room for the 
reigns of Jotham and Ahas; but it requires, of course, a corresponding reilucilon in the reigns of the kings succeeding Ahaz. 
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Chronolooicai. Table — Cmtinued. 


Chronology 
of TJMher. 


BlUlieal Sventn 


Bventd in Omtomponry IliMtory. 


e08. lfinMteh(65) 


Ju/faik a province c^fthe Persian Empire 

688. Edict of OyruR, permitting the Jews to 
iwtura to I'aleetine. Many reluni under 
the leadership of Eerobbabel (Ezra i.-ii.) 


516. Completion of the second Temple In the 
6tii year of Darius (Bara vi. 16; 


458. Botum of exiles with Esra, in the 7th year 
of Artaxences (Bara vii. 7) 

445. Kehemiah^s first visit to Jerusalem (NeU. 

1 ; «• 1 ) 

488. Kehemiah*s second visit to Jerusalem (Noh. j 
attil.6) 


Babylonia. 

781*710. The Chaldaean 
prince, Merodach'bnL 
adan, king of Babylon 
(cf. 2 Ki. XX. 12^ Is. 
xxxix. 1) 


041. Amon (2) 

689. Josiah (ifl) 

62C. CaU cf the projihet Jeremiah In Josiah's IStli 
year (Jer. i. 2 ; xxv. 3) 

621. JHseovery cf the pnok of the Jxlw (Deutero* 
nomy) in Josiah's 18th year (2 Kings 
xxiil. 8/.) 

608. Jehoahaz (8 mo.) 


606. Jehoiakim (11) 


711. Siege and capture of 
Ashflo<l (cf. iK. XX. 1) 
705*681. Sennacherib 

701. Campaign against Phti*- 
tiicia. Philistia, and 
Judah (2 Kings xviii. 
13.xix. 8.6) 


681-688. Bsarhaddon 
670. Bsarliaddon conquers | 
Kgypt j 

668*626. A8Bhur-banlp.aI 


663. Asshnr-banlpal invades 
II<Kypt, and sacks 
Thebes (Nah. iii. 8-10) 


J-606 (or OM). Txtrnty- fifth 
(Ethiopian) Dynahty 
1.1 Sabuko 


i 1 {nl. 090). Taharqa (Tiv- 
hakali, Is. xxxvii. •.)) 


r> (or Cfil) ■.62.6. T ii'enty~<xixth 
Dynasty 

3 (a{. 064). PsaTnineiichus 


ChcJdoBan Dynasty 
5. Nabopolassar 


610. Xeclio 

606. Hattie of AfegUldn, anil ' 
death of Josiah (2 
Kings xxiii. 29; j 


567. Jehoiaehin (8 mo.) First deportation of 
captives (including Jehoiaehin) to Baby- 
lonia, in the 8th year of Nebuchadnezzar 
(2 Kings xxiv. 12-16) 

597. Zedeklah (11) 


, Destrnction of Jerusalem by the C}ialda*ans 
in the 19th year of Nebuchadnezzar (2 
Kings xxv. 8). Second deportation of 
captives to Babylonia (2 Kings xxv. 4-21) 


605. Defeat of Egyptians by 
Nebuchadnozzar(as his 
father's gencral)at Car- 
cheniish (Jer. xlvi. 2) 
604. Nebuduuinezzar 


607. Destruction of Nineveh by 
tiie Medes, and end of 
the empire of Assyria 


561. Jehoiaehin released from prison by Evil- 
morodach in the 87th year of ids captivity 
(2 Kings xxv. 27-80) 


501. Am41 • marduk (Evil • 

mcrodach, 2 Kings 
xxv. 27) 

569. Ncrgal-sharuzur (Neri- 
gltssar) 

556. (9 months) TAbashi- 
mard uk (1 Aboriso • 

archod) 

656. Nabu-iia’id (NabonnS* 
duB, Kabonidus) 

536. Capture of Babylon by 
Cyrus 

Persian Kings 

688. Cynis 


589. Cambyses 


522. (7 months) Oanniftta 
(Psemio-Sinerdis) 

622. Darius Hystaspis 


490. Battle cf Marathon 
486. Xerxes 

480. Beetles of Thermopyhr 
and Salamts 
465. Artaxerxos 


594. PsammetichuB IT. ! 

(Psammis) j 

589. Aprios (Ilophrn, Jer. ' 
xliv. 30) ! 


670. Amasis (Joint !y with I 
A pries) 

664. Amasis alone 


■626. Psammetichus III. 

:»25. Conqui*.st of Egypt by 
Cambyses 


1 ^paro's dates (Passing s/fhs JBmpiris^ |900, p. 288X 



80 


CHRONOLOGY, BIBLICAL 


Chronological Table — Continued, 


Chroiinlopy 
of Uhhlitsr. 


Events in Contemporary History. 

lilDllCai JKVCilUl. 

Babylonia. 

Assyria. 

Egypt. 


c. 8!K). Many Jews carrloj away captive to 
llyrcania aud Babylonia, probably on 
account of a revolt against the Persians 

488. Darius II. (Nothus) 

404. Artaxerxes II.(Mnemon) 
359. Artaxerxes III. (Ochus) 

336. Arses 

336. Darius lit. (Codoman. 
nils) 

333. rersian Empire nvnr- 
thrown by Alcxaiulur 
the Great 

• 



Paleslina now becomes a jrroHnee^ first of the empire of Alexander^ 
and afterwards of that of one or other of Alexander's successors. 

882 . Tho Jews Hubmit to Alexander the Great. 

823 . Death of Alexander in Babylon. 

822 . Alexaiicler 8 goiierab IHohuuy I^agi, becomes Satrap of Egypt. 
820 . rtuleiny Lugi gains possession of Palestine, wliidi, with 
short interruptions, continues in the liauds of the 
I’tolemies till 1D8. 

812 . Beginning of the ora of the SclcucidiO (reckoned from the 
time when Scleucus Nicator, Alcxanier's former heavy 
cavalry oflioer, fmally established liiiiiself in the satrapy of 
Babylonia. He founded Antj«>cli as Ills capital, ;100 
805 . Ptolemy Li-gi assumes the title of king. 

198 . Antiochus the Great, king of Syria (223-187), defeats 
Ptolomy Kpiphan(!4 at Panhis (Baiiiyas, near the sources 
of the .Jordan), and obtains possession of I'alustiiic. 
170 - 164 . Antioohiis E]>ijdi:ines, king of Syria (Dan. xi. 21-45). 
168 . Anli<Mjhus’a atttunpt to Huj)prcss the religion of the Jews (1 
Macc. i. 41-G.t ; cf. Dan. vii. 8, 21, 2l.2« ; viii. 9-14 ; xii. 
10-12). Public worship suspended in the Temple for 
three years. 

167 . Kiso of the Maccabees (1 Macc. ii.). 

186 - 166 . Victori(w of Judas Maccabicus over the generals of 
Antiochus (1 Macc. iii.-iv.). 

166 . Ke-dedication of the Temple on 25th Clilslcu (December), 1 
Macc. iv, 52-01. 

160 . Death of Judas MaccabaMis (1 Mace. ix. 1-22). 

160 - 142 . Jonathan, younger brother of Judas, leader of the loyal 
Jow.s (1 M ICC. ix. 23-xii. 53). 

142 - 136 . Simon, elder brother of Jad.as (1 Macc. xiii.-xvi.). 
185 - 105 . John llyivanii.s, son of Simon. 

105 - 104 . ArLstobulus I. (.son of Ilyrcamis), king. 

104 - 78 . Alexander Jannauis (brother of Arist<»bulus), king, 

78 - 69 . Salome (Alexandra), widow of Alexander Jannseus. 

69 . Aristolmlus II. (son of Alexandra). 

66 . Cai)tnro of Jcrus ileiu liy I’ompcy. Palestine becomes a part 
of tim Koinaii i»rovince of Syria. 

Soo, for further information on the subject, the artiele. Ciikono- 
i.o(JY in the Kncifclopadia JHhlicay cols. 773-799, with the litera- 
ture referred to on col. 819 (especially the writings of Ndldekc, 
AVollhausen, and Kainphausen tnore iiicntioiied), (s. R. P.) 

II. New Testament. 

The subject of the chronology of the New Testament 
falls naturally into two distinct sections — the chrono- 
logy of the Gosjxjls, that is, of the life of Christ ; and the 
chronology of the Acts, that is, of the apostolic age. 

Tivc Chronology of the Gospels. 

The data group themselves round three definite points 
and the intervals between them : the definite points are 
the Nativity, the Baptism, and the Crucifixion; the age 
of Clirist at the time of the Baptism connects the first two 
j)oints, and the duration of His public ministry connects 
the second and third. The results obtained under the 
different heads servo mutually to test, and thereby to 
correct or confirm, one another. 

1. Tlie date of the Nativity as fixed according to our 
common computation of Anni Domini (first put forward 
by Dionysius Exiguus at Home early in the 6th century) 
lias long been recognized to be too late. The fathers of 
the primitive church had been nearer the tnith wdth the 
years 3 or 2 B.c. (see irenoeus, //cer. III. xxi. 3 |^xxiv. 2] ; 
Clement of Alexandria, Stroni. i. 21, p. 147 ; Hippolytus, 


in Danielem^ iv. cd. Bonwctsch, p. 242 ; [Tertullian], adv^ 
JwlctoSy 8). What may be called the received chronology 
during the last two centuries has pushed the date farther 
back to 4 B.c. But the considerations now to be adduced 
make it ]>robablo tliat the true date is earlier still. 

(а) JUvidence of St Matthew's Gospel (i. 18 -ii. 22). — 
The birth of Christ took place before the death of IIerod„ 
and the evidence of Josejihus fixes the death of Herod,, 
with some apjiroach to certainty, in the early spring of 
4 B.c. Josc[)lius, indeed, wliile Jjo tells us that Herod died 
not long before Passover, nowhere names the exact year 
but he gives four calculations which servo to connect 
Herod’s death with more or less known points, namely,, 
the length of Herod’s own reign, l)oth from his de jure and 
from his de facto accession, and the length of the reigns of 
two of liis successors, Archelaus and Herod Philip, to the* 
date of their deposition and death rcsjiectivcly. The 
various Ciilculations are not quite easy to harmonize, but 
the extent of choice for the year of Herod’s death is limited 
to the years 4 and 3 n.c., with a very great preponderance* 
of probability in favour of the former. How long before* 
this the Nativity should be placed the Gospel docs not 
enable us to say precisely, but as Herod’s decree of 
extermination included all infants up to two years of age,, 
and as a sojourn of the Holy Family in Egypt of unknown- 
length intervened between the massacre and Herod’s death,, 
it is clear that it is at least possible, so far as the evidence* 
of this Gos])el goes, that the birth of Christ preceded 
Herod’s death by as much as tw’o or three years. AVhat 
is thus shown to l:e possible w^ould, of course, be 
necessary if wo w*ent on, with the astronomer Kepler, to* 
identify the star of the ^lagi with the conjunction of the* 
jfianets Juintcr and Saturn which occurred, in the con- 
stellation Pisces, in May, October, and December of 7 B.c.^ 

(б) Evidence of St Luke's Gospel (ii. 1-8). — The birth of 
Christ took place at the time of a general census of the 
empire ordered by Augustus: “it was the first census, 
and was made at the time when Quirinius w^aa governor* 
of Syria.” Against this account it has been urged that w’e* 
know that the governorship of Syria from 10 or 9 B.c. 
down to and after Herod’s death was held successively by 
>1. Titius, C. Sentius Saturainus, and P. Quintilius Varus 
and further, that when Judsea became a Homan province 
on the deposition of Archelaus in a.d. G, Quirinius was* 
governor of Syria, *and did carry out an elaborate census. 
The notice in the Gospel, it is suggested, grew out of a. 
confused recollection of the later (and only historical) 
census, and is devoid of any value whatever. At the 
other extreme Prof. W. M. Hamsay ( Was Christ Bom at 
Bethleheml 1898, p. 149/’.) defends the exact accuracy of 
St Luke’s ** firsf census ” as witnessing to the (otherwiso 
of course unknown) introduction into Syria of the periodic. 

^ It U a curioua coincidence that a mediaeval Jew, R. Abarbanel, 
records that the conjunction of these particular planets in this particular* 
constellation was to be a sign of Messiah's coming. It is just con- 
ceivable that his statement may ultimately depend on some such' 
ancient tradition as may have been known to Chaldean magL 








OHRONOLOG 

fourteen years’ census which the evidence of papyri has 
lately established for Egy|)t, at least from a.d. 20 onwards. 
Beckoning back from a.i>. 20, the |>eriodic census should 
fall in 9 b.c., but Bamsay alleges various causes for delay, 
which would have postponed the actutd execution of the 
census till 7 B.C., and 6upi)oscs that Quirinius was an 
imperial commissioner specially appointed to carry it out. 
The tmth seems to rest midway between these extremes. 
Bt Luke’s statement of a general census is in all probability 
erroneous, and the introduction of the name Quirinius 
api)ears to bo due to confusion with the census of a.i>. G. 
But the confusion in question would only 1)0 possible, or 
at any rate likely, if there i*eally was a census at the time 
of the Nativity ; and it is no more iinpndMtblc that Herod 
should liave held, or permitted to be held, a local census 
than that Archelaus of C>appadocia in the reign of Tiberius 
(Tacitus, Ann, vi. 41) should have taken a census of his 
own native state “after the Boman manner.” But St 
Luke’s account, when the name of Quirinius is subtracted 
from it, ceases to contain any chronological evidence. 

(c) Evidence of Teriullian. — Strangely enough, however, 
the missing name of the governor under whom the census 
of the Nativity was carried out appcjirs to bo sujqdied by 
an author who wrote more than a century after St Luke, 
and has by no means a good rej)utation for historical 
trustworthiness. Tertullian, in fact {adv, Marcionem, iv. 
19), employs against Marcioii’s denial of the true humanity 
of Christ the argument that it was well known that tSenlius 
Haturninus carried out a census under Augustus in Judaea, 
by consulting which the family and relationships of Christ 
could have been discovered. This »Saturninus was the 
middle one of the three governors of Syria named above, 
and as his successor Varus must have arrived by the middle 
of 6 B.c. at latest (for coins of Varus are extant of the 
twenty-fifth year of the era of Actium), his own tenure 
must have fallen about 8 and 7 B.C., and his census cannot 
bo placed later than 7 or 7-C b.c. The indeiicndencc of 
Tertullian’s information about this census is guaranteed by 
the mere fact of his knowledge of the governor’s name ; 
and if there was a census about that date, it would bo 
unreasonable not to identify it with »St Luke’s census of 
the Nativity. 

The traditional Western day for the Christmas festival, 
25th Docemlicr, goes back as far as Hijipolytus, !oc, cit ; 
the traditional I^stern day, 6th January, as far as the 
Basilidian Qnostics (but in their raise only as a celebration 
of the Baptism), mentioned by Clement of Alexandria, 
loc, cit. 

2. The interval between the Nativity and the Baptism. 

Evidence of St Lnkee Gospel (iii. 25). — At the time of 

Jlis baptism Jesus was dpxo/uvos (Urct erwv rpiaKovra^ 
of which words two opposite niisiiitcrprctations must be 
avoided : (i.) dpxdp€voi docs not mean (as Valontinian 
interpreters thought, Iren. II. xxii. 5 [xxxiii. 3] ; so also 
Epiphanius, Ilcer. li. 16) “beginning to be thirty years” 
in the sense of “not yet quite thirty,” but “at the 
beginning of His ministry,” as in Luke xxiii. 5, Acts i. 
22, X. 37 ; (ii.) cikrci erwv rpiaKovra doijs not mean “on 
attaining the full age of thirty, before which he could not 
have publicly taught,” for if there was by Jewish custom or 
tradition any minimum age for a teacher, it was not thirty, 
but forty (Bab, Talm. cd, 1715, fob 19 Iren, loc, cit), 
St Luke’s phrase is a general one, “about thirty years 
old,” and cannot be so pressed as to exclude some latitude 
in cither direction. 

3. The date of the Baptism, 

(a) Evidence of St Lukda Gospel (iii. 1); a terminus a 
quo for the Baptism is the synchronism of the commence- 
ment of the Baptist’s public ministry with the fifteenth 
year of the rtde {^s/Mvia) of Tiberius. Augustus died on 
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19th August, A.D. 14, and, reckoned fitnu that point, 
Til)erius’s fifteenth year might be, according to difierent 
methods of calculation, either a,i>. 28, or 28-29, or 29. 
None of these alternatives would be at all easy to reconcile 
with the results yielded by other lines of invtistigation in 
this article, and the choice seems to lie bctwt>cn the 
following views : (i.) The years of Tiberiu.s are heic 

reckoned from some earlier 8tarting-i)oiiit than the death 
of his predecessor — ^jirobably from the grant to him 
co-ordinate authority with Augustus over the provin(rc.s 
made in a.d. 1 1 (stio, for the iMirallel with the case of 
Vespasian and Titus, llamsay,iSV J*anl the Roman Traveller, 
j). 387), so that the fifteenth year would bo roughly a.\k 
25; or (ii.) St Luke has maile here a secoiur error in 
chronology, caused perhaps in this case l)y reckoning back 
from the Crucifixion, and only allowing one year to the 
ministry of Christ. 

(/>) Evidence of St John's Gospel (ii. 13, 20) : a itmiiiuis 
ad quefn for the Baptism is the synchronism of this first. 
Passover mentioned after it with the forty-sixth year of 
the building of Herod’s Temple. Herod began the T(im])le 
in the eighteenth year of his reign, probably LM) 19 B.c., 
and the ra3.sover of the forty-,sixth jear is jn-obably that 
of A.D. 27. While too much stress must not be laid on 
a chain of reasoning open to some uncertainty at several 
points, it is difiicult to suiq)Osc with Loisy, Revvc dhlstoire 
et de litterature religieuses^ 1900, p. 53G, that the nuinl)er 
was intended by the evangelist as ]nirely figurative, and is 
therefore destitute of all historical meaning. 

On the whole, the Baptism of ( ‘hrist Hlnnihl ])robabIy" 
bo placed in a.d. 26-27 ; and as the Nativity was placed 
in 7-6 B.C. (at latest), this would make the age of Christ 
at His Pia]>thm to l>e about thirty two, which tallies well 
enough with 8t Luke’s general estimate. 

4, The interval between the Baptism and the Crucifixion, 
or, in other words, the duration of the public ministry of 
Christ. 

(a) Evidence <]f the Synoptic Tradition and of St Jlarl/s 
Gospel (ii. 23, vi. 39, xiv. 1). The order of events in the 
primitive synoptic tradition appears to be faithfully 
reproduced in St Mark ; and if this order is chronological, 
Christ’s ministry lasted at least two yi?ars, since the 
plucking of the cars of corn (April-.lune) murks a first 
spring ; the feeding of the five thousand wlien tlie grass 
was fresh green (xXwpos : about !Murch), a second ; ainl 
the Passover of the Crucifixion a third : ami tliese three 
lK)int8 are so far removed from one another in the narrative 
that the conclusion would hold, even if the general 
arrangement in St Mark weni only roughly, and not 
minutely, chronological. On the other hand, it may be 
true that an inqiression of a briefer period of ministry 
naturally results, and in Civrly generations did actually^ 
result, from the synoptic account considered as a whole. 

(b) Evidence of St Luke's GosjkI (ix. 51-xix. 28 compared 
with iv. 14-ix. 50; iv. 19). Still stronger is the im- 
pression of brevity suggested by »St Luke. The secoml 
and larger half of the narrative of the ministry is intro- 
duced at ix. 51 with the words, “It came to pass as the 
days of His assumption were coining to the full, lie set His 
face firmly to go to Jerusalem,” under which ])lirase the 
evangelist cannot have meant to ineliide more than a few 
months, ])erhaps not more than a few weeks ; so tliat even 
if the earlier and shorter half <if the account, which 
dc.scribes a purely Qalilean ministry (“ Judica” in iv. 44, 
if it is the true reading, means Jiidjea in the sense ot 
Palestine), is to be spread over a longer iH‘ri(Kl of time, 
the combined narrative can hardly have btH.*n planned on 
the scale of more than a single year. *St Luke himself 
may have understood literally, like so many of his readers. 
in ancient times, the reference which he records to the. 

S. 111. — II 
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acceptable year of the Lord ” (iv. 19 « Isaiah Ixi. 2) : see, 
too, above, 3 (a) ad Jin, 

(c) EvicleneeofStJoim's Oovpel (ii. 13, ** the Passover of 
the Jews was near,” and 23, “ He was in Jerusalem at the 
Passover nt the feast ”;v. 1, “after these things was a 
feast [or, ‘the feast'] of the Jews”; vi, 4, “and the 
Passover, the feast of the Jews, was near ” ; vii. 2, “ and 
the feast of the Jews, the Tabernacles, was near ” ; x. 22, 
“at that time the feast of dedication took place at 
Jerusalem ” ; xi. 55, “ and the Passover of the Jews was 
near ” : iKJsides iv. 35, “ say ye not that there is yet a 
]K$riod of four months and liarvest cometh ? behold, 1 tell 
you, lift up your eyes and see the fields that they are 
white to harvest This catena of time - references 
is of course unique in the Gospels as a basis for a 
chronology of the ministry ; and it is not reasonable to 
doubt (with Loisy, loc, cit, who suggests that the aim was 
to produce an artificial correspondence of a three and a 
half years* ministry with the half-week of Daniel ; but 
niany and diverse as are the early interpretations of 
Daniers seventy weeks, no one before Eusebius thought of 
connecting the half-week with the ministry), that the 
evangelist intended these notices as definite historical 
flafUy possibly for the correction of the looser synoptic 
narratives and of the erroneous impressions to which they 
had given rise. Unfortunately, difficulties, either (i.) of 
reading, or (ii.) of interprebition, or (iii.) of arrangement, 
have been raised with regard to nearly all of them ; and 
these difficulties must be briefly noticed here. 

(i.) Readings (a) v. 1, ^opr^ A B I), Origen, Epiphanius, 
OhryHOstom, Paschal Chro^iiclc ; ^ ioprij 1-118, 33, the 

Egyptian versions, Eusobiiis, Cyril- Alex. (Ironieus ?). The balance 
of internal evidence — copyists being more likely to accontiiato 
than to diminish the nrccision of a note of time — inclines, like 
the balance of external evidence, against the article. (/9) vi. 4, 
r6 ir<io^x« i** road by all known MSS. and versions ; but it has 
!»oen argued by Hort (in Westcott's and Hort’s New Testament in 
Greek t appendix, jip. 77-81) that four ancient authorities omitted 
the woras, and that their omission simplifies the whole chronology, 
since “the feast” which was ‘*noar” in vi. 4 would then bo 
identical with the feast of Tabernacles mentioned in vii. 2, and all 
the time-notices of the (lospel couhi bn arranged to fall within 
the space of a single year, between the Passover of ii. 13 and the 
Passover of xi. 65. But of the four authorities alleged, Ironicus 
(II. xxii. 8 [xxxiii. 1]) and the Alogi {ap. Epijjhanius, i/icr. li, 22) 
were giving catalogues of Passovers “ observod ” by Christ (at 
Jerusalom), and therefore naturally omitted a mere chronological 
reference like vi. 4 ; Cyril of Alexandria, in so far as his evidence 
is adverse to the words, a])pears to be incorporating a passage 
from the Commentary of Origon, not extant in loc, ; and the only 
writer who ])orhaps really did omit the words — with the view, no 
doubt, of rccouniliug the wdtnoss of the fourth Gospel with ilu 
then widely- spread tradition of the single -year ministry — is 
Origen himself. 

(ii.) inierprriaiion (a) iv. 35: which is to bo taken literally, 
the “four months to harvest” (about January), or the ** Holds 
white to liarvest” (about May ) ? It does not scorn possible to 
rule out either interpretation ; the choice between them will 
follow from the view taken of the general chronological arrange- 
ment of the Gosjiel. (/J) v. i: if “the feast” is read, a choice 
remains between Passover and Tabernacles (the definite article 
would not bo very definite after all) ; if the more probable “a 
feast,” the greater feasts are presumably excluded, but a choice 
remains between, at any rate, Pentecost (May), Trumpets (Sep- 
tombor), Dedication (December), and Purim (February). Hero 
again the decision will follow on the general chronological 
arrangement which may bo adoiitod. 

' (iii.) ArrangemenL’~‘''^o far the amount of possible latitude left 
is not so groat as to obscure the main outline of the chronology. 
For a first (ii. 18, 20), second (vi. 4), and tliird (xi. 66) Passover 
are established, with two indeterminate notices (iv. 36, v. 1) 
between the first and second, and two determinate notices (vii. 2 
Tabernacles in October, x. 22 Dedication in December) between 
the second and third. But of late years an increasing desire has 
been mauifosted, especially in Germany and America, to mani- 
pulate the fourth Gospel on grounds of internal evidence, at first 
only in the way of particular transpositions of more or less 
atiractivenoBB, but latterly also by schemes of thoroughgoing 
rearrangement. The formsr class of proposals will, liowcver, as a 
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rnie hardly affect the chronology of the Gospel ; the latter will 
affect it vitally. The distinction here drawn may be illus- 
trated from the earliest instance of the former and tne latest of 
the latter. In 1871 Archdeacon J. P. Norris (Journal of Philology) 
wished to transpose chapters v. and vi. — ch. vi. was, like ch. xxi,, 
a Galilean appendix, and was inserted by mistake at somewhat 
too late a point in the body of the Gospel'—and to read “the 
feast ” in V. 1, identifying it with the Passover which was near in 
vi. 4 : in any ease, whether “ the feast Passover, or “ a feast ” 
= Pentecost, were road in v. 1, the transposition would not afiect 
the two years’ ministry. In 1900 Prof. B. W. Bacon {American 
Journal of Theology^ p. 770) proposed a rearrangement of the whole 
Gospel, according to which the time-notioes would occur in the 
following order : vi. 4, Passover is near ; iv. 35, the fields white 
to harvests May; v. 1, “a feast ” s Pentecost ; vii. 2, Taber- 
nacles ; X. 22, Dedication ; xi. 65, Passover is near ; xii. 1, Jesus 
at Bethany six days before Passover ; ii. 13, Passover is near and 
Jesus goes uu to Jerusalem (ii. 23, an iuteqiolation) for tlio Pass- 
over of the (;ruoifixion ; ana the ministry would thus bo reduced 
to a single year. Such a scheme does not lend itself to discussion 
Wo ; but as far as evidence is at present obtainable, the con- 
clusion that St John drew up his narrative on the basis of a two 
years* rather than a one year’s ministry appears to bo irrefragable. 

Not only do the fourth and second Gospels thus agreo 
in indications of a two years’ ministry, but the notes of 
the middle spring of the three (John vi. 4, Mark vi. 39) 
both belong to the feeding of the 5000, one of the few 
points of actual contact between the two Gospels. 

The question, however, may still be raised, whether 
these time-indications of the two Gospels are exhaustive, 
whether (that is) two years, and two years only, are to bo 
allotted to the ministry. Ironmus (II. xxii. 3-6 [xxxiii. 
1-4]), in favour of a ministry of not less than ten years, 
appeals (i.) to the tradition of Asia Minor ; (ii.) to the 
record in St John that Christ, who was thirty years old at 
the time of His baptism, was addressed by the Jews as 
“not yet [i.e, nearly] fifty years old”: but both his 
arguments are probably derived from a single source, 
Papias’s interpretation of John viii. 57* With this 
exception, however, all ancient writers, whether they 
enumerated two or three or four Passovers in the Qo8i>cl 
history, believed that the enumeration was exhaustive ; 
and their belief apixjars correctly to represent the mind of 
St John, whoso notes of time were probably in intentional 
contrast to the looser synoptic accounts. Moreover, the 
wide currency in early times of the tradition of the single- 
year ministry (Ptoleinaeus, ap, Iren. loc. cii,\ Clernmime 
Ueytnilies^ xvii. 19; Clem. Alex, Strom, i. 145, vi. 279; 
Julius Africanus, ap, llouth, Hell, Sac7\ ii. 240, 306 ; 
Hippolytus, Paschal Cycle and Chronicle; Origen in Levit, 
Horn, ix, 5, de PrincipiiSy iv. 5) becomes more difficult to 
accotxnt for the farther it is removed from the actual facts. 

5. The date of the Crucifixion. 

(а) 2^he Roman Governor, — Pontius Pilate was on his 
way liock to Rome, after ten years of office, when Tiberius 
died on 16th March a.d. 37 (Josephus, Ant, XVIII, ii. 2, iv. 
2). Luke xiii 1, xxiii. 12, show that ho was not a new- 
comer at the time of the Crucifixion. For the Crucifixion 
“ under Pontius Pilate ” the Passover of a.d. 28 is therefore 
the earliest possible and the Passover of a.d. 36 the latest. 

(б) The Jewish Iligh-Priest, — Caiaphas was appointed 
before Pilate’s arKval, and was deposed at a I^ssovor 
apparently not later than that of the year of Herod 
Philip’s death, a.d. 34 {Ant, XVIII. ii. 2, iv, 3-v. 3). The 
Crucifixion at some previous F^sover would then fall not 
later than a.d. 33. 

(c) The Day of the Week , — The Resurrection on “the first 
day of the week ” (Sunday) was “ on the third day ” after 
the Crucifixion; and that “the third day” implies an 
interval of only two days hatdly needed to be shown, but 
has been shown to demonstration in Field’s Notes on the 
Trmelaiim of the New Testament (on Matt xvi. 21). 
The Crucifiadon was therefore on a Friday in some year 
between a.d. 28 and B3 inolusive. 
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(d) The Day of the Jewish Month Niean, — The Passover 
was kept at the full moon of the lunar month Nisan, the 
first of the Jewish year ; the Fkschal lambs were slain on 
the afternoon of the 14th, and the Passover was eaten after 
sunset the same day — which, however, as the Jewish day 
began at sunset, was by their reckoning the 15th ; the first 
fruits (of the barley harvest) were solemnly offered on the 
1 6th. The synoptic Gbspels appear to place the Crucifixion 
on the 15th, since they speak of the Last Supper as a Pasa- 
Over; St John’s Qospel, on the other hand (xiii. 1, 29, 
xviii. 28), distinctly implies that the feast had not yet 
taken place, and thus makes the Crucifixion fall on the 
1 4th. Early Christian tradition is unanimous on this side ; 
either the 14th is mentioned, or the Crucifixion is made 
the antitype of the slaughter of the Paschal Lamb (and 
the resurrection of the first fruits), in the following 
authorities anterior to a.d. 235 : St Paul, 1 Cor. v. 7, xv. 
20; Quartodecimans of Asia Minor, who observed the 
Crucifixion on the “ 14th,” no matter on what day of the 
week it fell ; Claudius Apollinaris, Clement of Alexandria, 
Hippolytus, all three quoted in the Paschal Chronicle; 
Tren®us (apparently) IV. x. 1 [xx. 11; FTertullian] adv. 
JndoBOSy 8 ; Africanus, in Routh, liell, Sacr. ii. 297. 
The Crucifixion, then, should be placed rather on the 14th 
than on the 15th of Nisan. 

These four lines of inquiry have shown that the Cruci- 
fixion fell on Friday, Nisan 14 (less probably 15), in one of 
the six years 28-33 a.d. ; and therefore, if it is possible to 
discover (i.) exactly which moon or month was reckoned 
each year as the moon or month of Nisan, and (ii.) exactly 
on what day that particular moon or month was reckoned 
as beginning, it will, of course, bo possible to tell in which 
of these years Nisan 14 (or 15) fell on a Friday. To 
neither question can an answer bo given in terms so 
precise as to exclude some latitude, but to both with 
sufficient exactness to rule out at once three of the six 
years, (i.) The difficulty with regard to the month is to 
know how the commencement of the Jewish year was fixed 
— in what years an extra month was intercalated before 
Nisan. If the Pasclial full moon was, as in later Christian 
times, the first after the spring equinox, the difficulty 
would be reduced to the question on what day the e([uinox 
was reckoned. If, on the other hand, it was, as in ancient 
Jewish times, the first after the earliest ears of the l)arley 
harvest would bo ripe, it would have varied with the 
forwardness or backwardness of the season from year to 
year, (ii.) The difficulty with regard to the day is, quite 
similarly, to know what precise relation the first day of 
the Jewish month bore to the astronomical new moon. In 
later Christian times the Paschal month was calculated 
from the astronomical new moon ; in earlier Jewish times 
all months were reckoned to begin at the first sunset when 
the new moon was visible, which in the most favourable 
circumstances would be some thirty-six hours later than 
the astronomical now moon. 

Direct material for answering the question when and 
how far astronomical calculations replo^'cd simple observa- 
tions as the basis of the Jewish kalcndar is not forth- 
coming. Jewish traditions represented the Sanhedrim as 
retaining to the end its plenary power over the kalcndar, 
and as still fixing the first day of every month and the 
first month of every year. But as it is quite inconceivable 
that the Jews of the Dispersion should not have known 
beforehand at what full moon they were to present them- 
selves at Jerusalem for the Passover, it must be assumed 
as true in fact, whether or no it was true in theory, that 
the old empincal methods must have been qualifi^ by 
{)ennahent, that is in effect by astronomical, rules for the 
commencemenit of years and months. The first of each 
month Wail xviihln a cettain limit from the astronomical 
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new moon. Nisan was fixed with refei’eucc lo the equinox, 
though with regard to the day of the equinox it must 1 h^ 
remembered (i.) that even of Christian calculations, while 
the Alexandrine reckoning in the 4th century adopted 21st 
March, Anatolius in a.d. 277 had emi»]oyed 19th March, 
and Hippolytus in a.d. 221 18th Alarch ; (ii.) that 
Christian controversialists from Anatolius onwards accus(?d 
the Jews of disregarding the (Christian) equinoctial linut, 
.and of sometimes j»Iacing the Paschal full moon before it ; 
the Jewish equinox may therefore have gone back even as 
far as 17th March. In the following table the first 
column gives the terminus paxrhalts^ or 14th of the 
Paschal moon, according to the present Christian kalendar ; 
the second gives the 14th, reckoned from the time of 
the astronomical new moon of Nisan ; the third the 14 th, 
reckoned from the first appearance of the new moon at 
sunset. Altemiitivo moons are given for a.d. 29, accord- 
ing as the full moon falling about 18tli March is or is not 
reckoned after the equinox. 


A.D. 28 

Sat. Mar. 27 

Mar. 28 

Mar. ^20-) 30 

„ 29 

Th. Mar. 17 

Mar. 17 

Mar. (1K-) 1» 


F. Ap. 15 

Ap. 16 

Ap. (17-) 18 

30 

Tu. Ap. 4 

Ap. 5 

Ap. (6-) 7 

„ 31 

Sat. Mar. 24 

Mar. 2r» 

Mur. (2C ) 27 

„ .82 

Sat. Ap. 12 

Ap. 12 

Ap. (13-1 M 

» 33 

W. Ap. 1 

Ap. 1-2 

Ap. (2-) 3 


or 1^3- ) 1 


The first and third columns may safely Ik*, taken to 
represent the possible extremes for Nisan 14, so that it will 
be seen at once that Friday cannot have fallen on Nisan 
14th or 15th in any of the three years a.d. 28, 31, and 32. 
The choice is narrowed down to a.d. 29, Friday 18th 
March (Friday 15th April would probably bo too early 
even for Nisan 14) ; a.d. 30, Friday 7th April; and a.d. 
33, Friday 3rd April. 

(c) The Civil Year (consuls, or regnal years of Tiberius) 
in early Christian tradition. It is not a jmori improbable 
that the year of the central event from which the Christian 
Church dated her own existence should have been noted 
ill the apostolic age and handed down to the memory of 
succeeding generations ; and the evidence docs go some 
way to suggest that wo have in favour of a.d. 29, the 
consulate of the two Gemini (15th or 16th year of 
Tiberius), a body of tradition independent of the Gospels 
and ancient, if not ])rimitive, in origin. 

The earliest witness, indeed, who supplies material for 
a definite date for the Crucifixion gave not 29, but 33 a.d. 
The pagan chronicler, Phlegon, writing in the reign of 
Hadrian, noted under Olympiad 202*4 (~a.d. 32-33), 
besides a great earthquake in Bithynia, an eclipse so 
phenomenal that it became night “at the sixth hour of the 
day.” The eclipse meant is, of course, that of the Cruci- 
fixion (so Origeii, contra Celsumy ii. 33 [but see in MalL 
134, Dclarne iii. 922], Eusebius’s Chrovirle Tib. 19 [~ a.d. 
33], Anon, in Cramer’s Catena in Matt p. 237), but os 
the notice of it was clearly derived by Phlegon, pagan as 
ho was, directly or indirectly from the Go.spel narrative, 
there is no reason at all to ascribe any independent value 
to the date. Phlegon may have had grounds for dating 
the Bithynian earthquake in that year, and have brought 
the dateless portent into connexion with the dated one. 
Eusebius adopted and popularized this date, which fell in 
with liis own system of Gospel chronology, Imt of the year 
33 as the date of the Passion there is no vestige in Christian 
tradition before the 4th century. 

The only date, in fact, wliich has any real claim to 
represent Christian tradition independent of the Gospels, 
is the year 29. Tiberius 15 is given by Clem. Alex. 
JStrom. i. 147; Origen, Horn, in Jerem. xiv. 13; cf. e. 
Cels. iv. 22. Tiberius 16 by Julius Africanus (Routh, 
mu Sa(n\ ii. 301-304), and pseudo-Cyiirian de pascha 
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eoMpiUufi (a.d. § 20. The consultthip of the two 

Geiniiii by Lactantius MvJmU IV.x. 18, and (Lactantius?) 
de tmrie g 2 ; the consulship of the two Gemini 
— Tiberius 18 by Hii)po]ytuB Comnu in Danieltm^ iv. (ed. 
llonwetscli, p. 242) ; the consulship of the two Gemini — 
Tiberius 15 by [Tertullian] adv. Judieos, § 8; the consul- 
ship of the two Gemini Tiberius 15 (al. 18 or 19)- 
< )1. 202. 4 [this last is a later interpolation from Eusebius] 
ill the ActH of Pilate, Other methods of expressing the 
year 29 a^ipear in llippolytus’s Paechal Cycle mdChronichy 
and ill the Abgar legend {ap, liusebius, 11, E, i. 13). No 
doubt it would be possible to explain Tiberius 16 as a 
combination of Luke iii. 1 with a one year ministry, and 
even to treat Tiberius 15 ns an unintelligent reixjtition 
from St Luke — though the omission to allow a single 
year for the ministry would bo so strange ns to bo 
almost unintelligible — but the date by the consuls has an 
indeiicndent look about it, and of its extreme antiquity 
the evidence gives two indications : (i.) Hippolytus’s 
Commentary on Daniel (now generally dated c, a.i>. 200) 
combines it with an apparently inconsistent date, Tiberius 
18 ; the latter is clearly his own combination of the length 
of the ministry (he says in the same passage that Christ 
suflered in 1 1 is 33rd year) with Luke iii. 1 — the consulship 
must have been taken from tradition ^Yithout regard to 
consisteney ; (ii.) the names of the Gemini are divergently 
given in our oldest authoiities; in [Tert.] txdiK Judivos 
correctly as Hubcilius Cieminus and J^'ufius (or llurms) 
Gerninus, but in Ilippolytus and the Ada of Pilate as 
Itufus and llubellio. But if the tradition of the <‘onsul- 
ships w*as thus, it would seem, already an ohl one about 
the yi'ar 200, tlmre is at least some reason, to conclude 
lliat trustworthy information in early Christian circles 
pointed, independently of the Gospels, to the year 29 as 
that of the Crucifixion. 

(/) The Civil Month and Day. — The earliest known 
calculations, by Basilidian Gnostics, quoted in Ciem. 
Alex. Strom, i. 147, gave alternative dates, Thamenotli 25, 
riiarmuthi 25, rharmuthi 19; that is, according to the 
fixed Alexandrine kalendar of ii.c. 20, 21st March, 20th 
April, 11th April; in the older, not wholly superseded, 
Egy])tian kalendar the equivalents with Jioman days 
varied from year to year. But in all probability these 
dates were only one devclojmient of those sj>eculations in 
the region of numbers to w’hich Gnosticism was so j»rone ; 
and in any case to look for genuine traditions among 
Egyptian Gnostics, or even in the church of Alexandria, 
■would be to misread the history of Christianity in the 2nd 
century. Such traditions must be found, if anywhere, 
in Palestine and Syria, in Asia Minor, in Bome, not in 
Egypt; within the church, not among the Gnostics. 
The date which makes the most obvious claim to satisfy 
these conditions would be 2r)th jAIarch, ns given by 
Hippolytus, [Tert.] adv. Jtulaoa^ and the Acta of Pilate 
(according to all extant MSS. and versions, Imt ste below), 
locc, citt, — the same three authorities w ho bear the earliest 
witness for the consuls of the year of the Crucifixion — and 
by many later writers. It cannot be correct, since no 
full moon o(!curs near it in any of the j>ossib]c years ; yet 
it must be very early, too early to bo exjilainod with Dr 
Salmon {Dictionary of Chriatian Jiiotjraphy, iii. 926), as 
originated by llippolytus’s Paschal cycle of a.d. 221. 
Now Epi phanius (//cer. 1. 1) had seen copies of the 
Acts of PUate in which the day given was not 25th !March, 
but a,d, XV, kal, Apr, (=al8th March); and if this w’as 
the primitive form of the tradition, it is easy to sec how 
25th March could have grown out of it, since the 18th 
would from comi>aratively early times have l>cen thought 
impossible as falling before the equinox (see above, 5 d\ 
and no substitution would be so natural os that of the day 
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T/oek, Friday, 25th March. But Friday, 18th March a.d. 
29, was one of the three alternative dates for the Crudfixiou 
which on astronomical and kalendar grounds were found 
(see above, 5cf) to bo jiossiblc. 

Thus A.D. 29 is the year, 18th March is the day, to 
I which Christian tradition (w'hatever value, whether much 
I or little, bo ascribed to it) appears to point. Further, 
the Baptism was tentatively placed in a.d. 26-27 ; the 
length of the ministry was fixed, with great i)re])onderance 
of probability, at something over two years ; and hero too 
the resultant date fur the Crucifixion would be the Pass- 
over of A.D. 29. 

To sum up; the various dates and intervals, to the 
approximate determination of which this article has been 
dcivoted, do not claim separately more than a tentative and 
])rolmblo value. But it is submitted that their harmony 
and convergence give them some additional claim to 
acceptance, and at any rate do something to secure each 
one of them singly— the Nativity in 7-G B.C., the Baptism 
in A.D. 26-27, tlic Crucifixion in a.d. 29 — from being 
widely or even appreciably in error. 

The Chronology of the Apoatolic Age, 

The chronology of the New Testament outside the 
Gospels may be defined for the puri>oscs of this article aa 
that of the jieriod between the Crucifixion in a.d. 29 (30) 
on the one liand, and on the other the persecution of Nero 
i:i A.D. G1 and the fall of Jerusalem in a.d. 70. Of the 
(jvents in Christian history whicih fall betw'ecn these limits 
it must be admitted that there arc many wliich with our 
present information we cannot date with exactness. But 
the book of Acts, our only continuous authority for the 
])criod, contains two synchronisms with secular history 
which can be dated w’ith some ajiproach to certainty and 
constitute fixed jioints by hel]i of w'hich a more or less 
complete chronology can be constructed for at least Ihe- 
latter half, of the apostolic age. These arc the death of 
Herod Agrippa I. (xii. 23) and the replacement of Felix 
by Festus (xxiv. 27). 

1. The death of llcrod Agri])pa I. This prince, son of 
Aristolmlus and grandson of Herod the Great, was made 
(i.) king over the tetrarchy which had been Herod Philip’s, 
“not many days” after the accession of Gaius, 16th March 
A.D. 37 ; (ii.) ruler of the tetrarchy of Antiiias, in a.d. 39-10 ; 
(iii.) ruler of the wdiole of Palestine (with Abilene), on the 
accession of Claudius at the beginning of a.d. 41. J osephusV 
Jewish Wars and Antiipdties differ by one in the number 
of years they allot to his reign over the tctrarchics (the 
former work says three years, the latter four), but agree 
in the more im))orlant datum that he reigned three years 
more after the grant from Claudius, wdiich would make the. 
latest limit of his death the spring of a.d. 44. The Anti^ 
quities also reckon it in the seventh year of his reign, which 
would suggest A.D. 43-44. On the other hand, coins whoso 
genuineness there is no apparent reason to doubt are extant 
of Agriiqia’s ninth year ; and this can only bo reconciled 
even with a.d, 44 by sui)posing that ho commenced 
reckoning a second year of his reign on Nisan 1, a.d. 37, 
so that his ninth would run from Nisan 1, a.d. 44. On 
the balance of evidence the only year which can possibly 
reconcile all the data appears to be a.d. 44 after Nisan, so 
that it will have been at the Passover of that year that 
St Peter’s arrest and deliverance took place. 

After Agrijipa^s death Judaia was once more governed 
by procurators, of whom Cuspius Fadus and Tiberiua 
Alexander ruled from a.d. 44 to 48 ; the third, Ciimanus, 
w^as aptK>intod in a.d. 48; and the fourth, Felix, in a.d. 52. 
Under Tiberius Alexander, in a.d. 46 or 47, occurred the 
great famine which Agabus had foretold, and in which the 
Antiochene church sent help to that of Jerusalem by tlu 



OHRONOLOG 

ministry of Barnabas and Saul (Actsxi. 30, xii. 25). Thus 
the earliest date at which the commencement of the first 
missionary journey (Acts xiii. 4) can be placed is the 
spring of a.d. 47. The journey extended from Salamis 
“ throughout the whole island ” of Cyprus as far as Paphos, 
and oil the mainland from Pamphylia to l^isidian Antioch, 
Iconiiim, Lystra, and Derl)C, at each of which ])laceH 
indications are given of a prolonged visit (xiii. 49, xiv. 3, 
0, 7, 21). The same places were visited in reverse order 
on the return journey, as far as. Perga on the Pamphylian 
ooast; but instead of revisiting Cypnis the voyage to 
^yria was this time made direct. In estimating the length 
of time occupied by this first missionary journey, it must 
be remembered that a sea voyage could never liavo been 
undertaken, and land travel only rarely, during the winter 
months, say Noveml.)er to March ; and os the amount of the 
work accomplished is obviously more than could fall within 
the travelling season of a single year, the winter of 47-48 
must have been si)cnt in the interior, and return to tlie 
coast and to Syria made only some time before the end 
of autumn a.T). 48. The succeeding winter, nt least, was 
spent again at Antioch of Syria (xiv. 28). The council at 
Jerusalem of Acts xv. will fall at earliest in the s]>rii)g of 
A.D. 49, and as only “certain days” were spent at Antioch 
after it (xv. 3C), the start on the second missionary journey 
might have been made in the (late) summer of the same 
year. The “confirmation” of the existing churches of 
Syria and Cilicia, and of those of the first jouni(*y 
beginning with Derbc (xv. 41, xvi. 5), cannot have been 
completed under several inontlis, nor would the Apostle 
have commenced the strictly missionary part of the 
journey, in distri<.'ts not previously visited, befoi*e the 
o[Kming of the travelling season of a.d, 50. No delay was 
then made on the Asiatic side : it may still have been in 
spring when St Paul crossed to Europe and began the 
<*(>ursc of preaching at Phili[)pi, Thessalonica, Beriea, and 
Athens which finally brought him to Corinth. The stay 
of eighteen months at the last-named place (xviii. 11) will 
naturally begin at the end of one travelling season and 
end at the Ixjginning of another, ?.<*., from the autumn of 
A.D. 50 to the spring of a.d. 52. From Corinth the 
Apostle wont to Jerusalem to “salute the church,” and 
then again to Antioch in Syria, where ho stayed only bn* 
“ a time” (xviii. 22), and soon left — on the third missionary 
journey, as conventionally rei koned — proceeding “in order” 
through the churches of the interior of Asia Minor. These 
jouriio 3 \s and the intervening halts must liavo occupied 
seven or eight months, and it must have been about the 
<‘iid of the year when Ht Paul established his new head- 
quarters at Ephesus. The stay there lasted between two 
and three years (xix. 8, 10, xx. 31), and cannot liave 
fenninatod before the spring of a.d. 55. From Ephesus 
he went into Europe, and after “inucli teaching ” given 
to the churches of Macedonia (xx, 2), spent the three 
Aviater mouths at Corinth, rotuniiiig to Phili]>pi in time 
for the Passover (xx. 3, 6) of a.d. 56. Pentecost of 
the same year was sjient at Jerusalem, and there 
Paul was arrested, and kept in ])risoh at Cajsarca b>r 
two full years, until Festus succeeded Felix as governor 
ixx. 16, xxiv. 27), an event wdiieh, on this arrangement <»f 
the chronology of the missionary journeys, Avould there- 
fore fall in A.D. 58. 

Care, however, must be taken to remember exactly what 
this line of argument amounts to — what it can fairly l*e 
said to have proved, and what it still leaves oi>en. It lias 
been shown, firstly, that the missionary journeys cannot 
have commenced Insfore the spring of a.d. 47, and, secondly, 
tliat between their commencement and the cud of the 
t \vo years* imprisonment at Caesarea not less than eleven 
fu. 1 years must have elapsed. Consequently a.d. 58 appears 
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to hci Ihe earliest date i)08sil)le for the arrival of Festus. 
On the other hand, a later date for Festus is not absolutely 
excluded. It is possible that the first missionary journey 
should l>e ]>laced in a.d. 48 instead of a.d. 47 ; and it is 
|)ossible, though not ]»robable, that tlio missionary journeys 
should be spread over one ^c-ar more than has been 
suggested above. At any rate, llien, the alternative is open 
that every date given above, from a.d. 47 to a.d. 58, should 
be moved on one year, with the result of ]>lacing Festus's 
arrival in a.d. 59. 

It is now time to turn to the direct evidence for the 
date of Festus’s arrival as procurator, in order to test by it 
ih(5 result already tentatively obtaine<l. 

2. The rcp]ac(?mt‘nt of Felix by Festus. Tins i.s the 
jiivot date of 8t Paul’s later life, but unfortunatt'ly two 
schools of critics date it as difierently as a.d. 55 aiul 
A.D. GO (or 61). The former are represented by llarnaek, 
the latter by Wieseler, whom Liglitfoot follows. It ean 
bo sahl confidently that the truth is between tlu'se two 
extremes (though in what exact year it is not easy^ to 
say), as Avill bo evident from a consideration the argu- 
ments urged, which in (.ach case appear less to prove one 
extreme than to disprove its oi<^)f)site. 

Arffuments for the Later Date, a.d. 00 or 01.- (a) St Paul, at 
th« time of Jus arrest, two years hoforo Pelix‘s recall, adiircsscs 
him as “lor many years past a jiulge for this n.itioii” lActs 
xxiv. 10, *27). It is certain that Felix succeeded Cuiiuinus i]i 
A.n. r*2, for Tacitus mentions Cumamis’s recall under that your ; 
.losfjdius immediately before the imlico of tho comjilolion of 
Claudius’s Iwelflli year [.laiiuarv, A.n. ; Kusebius juobably 
niidor Claudius 11, that is, between September M and September 
52 (for the meaning of the regnal years in the Chronicle of Kuse- 
bins sec the juvsent writer’s nrtiele in Journal of Theoloijieal 
January IDOO, pp. Ib8-lf*2). It is argued that “liuiuy 
years” cannot mean less than six or seven, so that St Paul must 
have been speaking at earliest in r»S or hp, ami Felix will have h ft. 
Jiuhra at earliest in GO or 01. Ihit this urguirif iit overlooks the 
f.iet that Felix had been in some po-^itinii wbieb might j»rop«‘rly 
be described as that of “judge for this nation ’’ behm? be beeam • 
governor of all Palestine in A.l». 52, In the words of '^raeitus, Felix 
was at the time of that appointment iamprufcni Imhar lurpositufi 
{Annals, xii. .^t); lu* certain!}' supposes Felix to ha\e been already 
govermu* of Samaria, and apparently of .Imhea too, and onlv 
r.*eogiiizes Cnuia mis as governor of Ihililee ; and .Iost‘jdiu.s, tliuugli 
lie says notbing of this, and treats (himanus as the sole jjrocuraior 
down to A.D. 52, implies that Felix had I ecu in some pohiti«Ui 
where the Jewisli authoritie.s could judge of Ids lituess -wheu lie 
tells us that the high priest Jfuiathaii used to ]>rcsH on Felix, as 
a reason for urging him to govern well, the fact that he had asked 
for his ap])oinlnient to tlio j»roeuratorsliij> {Ant. XX. viii. 5). If 
Felix liad at?tcd in some position of responsibility in Palestine, 
before ,52 (jicrhaps for some time before), St J*aul could well liave 
spoken of “ many years ” at least as early as ,5G or .57. 

{(i) Josejdius enumerates after the aeeession of Nero (Oetober 
54) a long catalogue of events wliieli all took ]»lacc under the 
procuratorsbij) of Felix, including the revolt of “ the Fgyptian ” 
W'bieh was already “before these days” at the lime of St Paul's 
arrest, two years from the end of Felix's tinure. This sugg<?sts, ni» 
doubt, that the Egyjitiun rebelled at earliest in 51«.5f), and iiiak(‘s 
it jiroliablo that St Paul's arrest did not take plaet< before (the 
Pentecost oQ A.D. 50 ; and it implies certainly tiiat the main or 
most important part of Felix's governorship fell, in Jo.se]dnis's 
view’, under Nero. But us two years only of Felix’s rule (52-51) 
fell uniler Claudius, this poceduro would be quite natural on 
Joseplius’s part if Ids recall were dati d in 58 or 5t», so that four or 
five years fell under Nero. And tbero is no need at all to siippo e 
that all the incidents which tlio liistorian nias.ses under Ids 
account of Felix wero successive : events in Emesa, ( 'lialeifi, 
Cipsarca, and Jerusalem may easily have been synchronous. 

The argumouts, then, brought forward in favour of a.d. CO or 
61 do iiot do more than bring the rule of Felix down to 58 
or 50. 

Artfuments for an Earhj Date, A.D. Ho or HO. — (a) Eusebius's 
Chronicle places the arrival of Festus in Nero 2, October 55-56, 
and Eusebius s chronology of the proeiirators goes back ]»robably 
tbrougli Julius Africanus (himself a J’alestinian) to eonteiiipoiary 
authorities like the Jetoieh kings of Justus of Tiberias. But (i. ) 
Nero 2 is really September 56-September 57 ; (ii.) it is doubtful 
whether Eusebius nad any authority to depend on boro other 
than Josephus, wlio gives no precise year for Festus — Julius 
Africanus is hardily probable, since wc know' that his chronicle 
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was very jejune for the Christian period-Hind if so, Eusebius had 
to find a year as best he could. ^ 

(/SI) Felix, on his return to Rome, was prosecuted by the Jews 
for misgovernment, but was acquitted through the influence of 
his brother Fallas. Pallas had been minister and favourite of 
Claudius, but was removed from oflice in the winter following 
Nero's acoossion, 64 -55. Felix must therefore have been tried at 
the very beginniuff of Nero’s reign. But this argument would 
make Felix’s recall— if Fostus came in summer, as Acts xxv. 1, 
xxvii. 1, 9, seem to prove— fall actually under Claudius. And, 
in fact, it would be a mistake to look upon Pallas’s retirement ns 
a disgrace. He stipulated that no inquiry should be made into 
his conduct in oftioe, and was left fur another seven years un- 
molested in the enjoyment of the fortune he had amassed. There 
is, therefore, cvei'y likelihood that he retained for some years 
enough iniiucnco to shield his brother. 

Of these arguments, then, the first, so far as it is valid, is an 
argument for the summer, not of a.d. or 66, but of a.i>. 67 as 
that of the recall, while the second will apply to any of the 
earlier years of Nero's reign. 

In the result, then, the arguments brought forward in 
favour of each extreme fail to prove their case, but at the 
same time jirovo Homething against the opfiosito view. 
Thus the point that Josiqihus catalogues the events of 
Felix's prociiratorship under Nero cannot be pressed to 
bring down Felix's tenure as far as 60 or 61, but it does 
seem to exclude as early a termination as 56, or ‘‘veu 57. 
Conversely, the influence of Pallas at court need not lie 
terminated hy his ceasing to l)e minister early in 55 ; but 
it would have been oviTsliadowed not later than the year 
60 by the influence of Poiqiwa, who in the summer of 
that year- enabkid the Jews to win their cause in the 
matter of the Temi»lc wall, and would ccTtainly have 
supported them against Felix. Thus ilie choice again 
apixiars to lie between the years 58 and 59 for the recall 
of Felix and arrival of Festus, 

Identical results follow from another line of argument 
wliich, though soinc^what preciirious, was unduly iu‘g1ected 
Ixjfore Ramsay recalled attention to it, luuiudy, the data of 
iSt Paul's stay at Philippi and Troas in Acts xx. 6, 7. Being 
anxious to arrive at Jerusalem for Pentecost, the apostle left 
PJiilippi, it may bo iiresiuiied, on the first day after th(; days 
of unkuivenod bread, took four days, according to our method 
of reekouing, on the voyage to Troas, ami sbiyod there 
six days, leaving on a Monday. He arrived, therofon*, 
at Troas on a Tuesday, and left Philippi on the preceding 
Friday, Nisaii 22. Nisan 14, therefore, fell on Thursday 
This would be jiossible in A.D. 56 (Thursday, 18th March) 
or A.D. 57 (Thursday, 7th April), but hardly in either a.d. 
55 or 58. As this journey of 8t Paul immediately preceded 
his arrest, and his imprisonment under Felix lasted two 
years, 58 and 59 again apfx^ar as the possible alternatives 
for Felix's recall. 

If St Paul was arrested in 56 or 57, and apjx^aled to 
Cmsar on the arrival of Festus in 58 or 59, then, as lie 
reached Rome in the early part of the year following, and 
remained there a prisoner for two full years, >ve are 
brought down to the early s[)ring of either 61 or 62 for 
the close of tho iieriod recorded in the Acts. That after 
these two years he was releasc^d and visited Spain in the 
west, and in tho cast Ephesus, Macedonia, Crete, Troas, 
Miletus, and perhaps Achaia and Epirus, is probable, in 

^ Dr C. ErboB ( Teje^e und UnUrauchuiigent new series, iv. 1 ) attempts 
to interpret the evidence of Eusebius in favour of the laUr date for 
Festus as follows : Eusebius’s date for Festus is to bo found in Nero 1, 
by striking a mean between the Armenian, Claudius 12, and the 
Latin, Nero 2; it is really to be understood as reckoned, not by 
years of Nero, but by years of Agrippa ; and as Eusebius erroneously 
antedated Agrippa'a reigu by live years, commencing it with a.d. 46 
instead of A.D. 60, his date for Festus is five years too early also, and 
should be moved to Nero 6, a.o. 69-60. The whole of this theory 
appears to the present writer to be a gigantic more's nest : see Jmrmd 
v/ Theological StwOeOt October 1901, pp. 120-23. 

This date appears to be satisfactorily established by Ramsay, 
** A Second Fixed Point in the Pauline Chronology,” Es^Uor^ August 
1900. 
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the one case, from the evidence of Romans xv. 28, Clem. 
ad Cor, V., and the Muratorian canon, and, in the other^ 
from the Pastoral Epistles. These journeys certainly cannot 
have occupied less than two years, and it is more natural 
to allow three for them, which takes us down to 64-65. 

Early evidence is unanimous in pointing to St Peter 
and St Paul as victims of the persecution of Nero (Clem. 
ad Cor, V. vL, Dionysius of Corinth ap, Eus. H, JS, ii. 25, 
tkc., combined with what we know from Tacitus of the 
course of the ])er6ccution,«and from Gaius of Rome, ap. 
Eus. ii. 25, of tho burial-places of the two apostles) ; and 
tradition clearly distinguished the fierce outbreak at Rome 
that follow^ed on the fire of the city in July 64 from any 
pennanent disabilities of the Christians in the eye of the 
law which the persecution may have initiated. There is 
therefore no reason at all to doubt that both apostles were 
martyred in 64-65, and the date serves as a confirmation 
of the chronology adopted above of the imprisonment, 
release, and subsequent journeys of St Paul. 

Investigation, then, of that part of the book of Acts which 
follows tho death of Agrippa, recorded in chap. xii. — t.e., 
of that part of the apostolic ago which follows the year 
44 — has shown that ajiparent difilcultics can be to a large 
extent set aside, and that there is nowhere room between a.d. 
44 and 64 for doubt extending to more than a single year. 
Tho first missionary journey may have begun in 47 or 48 ; 
the arrival of Festus may have taken place in the summer 
of 58 or of 59 ; the two years of tho Roman imprisonment 
recorded in the last chapter of Acts may have ended in 
the spring of 61 or 62 ; and the dates which fall in 
between tlieso extremes are liable to the same variation. 
The jiresent writer leans to the earlier alternative in each 
ease, 47, 58, 61 , but he willingly concedes that the evidence, 
a.s ho understands it, is not inconsistent with the later 
alternative. 

But if the events of a.d, 44-64 can thus be fixed 
with a fair approximation to certainty, it is unfortu- 
nately otherwise with tho events of a.d. 29-44. Here we 
are dependent (i.) on general indications given in the 
Acts ; (ii.) on the evidence of the Epistle to the Galatians, 
which, though in ajqiearance more precise, can be and is 
interpreted in very ditFerent ways. 

(i.) The book of Acts is divided, by general summaries 
from time to time inserted in the narrative, into six 
jieriods ; i. 1-vi. 7 ; vi. 8-ix. 31 ; ix. 32-xii. 24 ; xii. 25- 
xvi. 5; xvi. 6-xix. 20; xix. 21-xxviii. 31. Of these 
tho three last extend respectively from the death of Herod 
to the start for l^urope in the second missionary journey 
(a.d. 44 to the spring of 50 [51]), from the start for Europe 
to tho end of the long stay at Ephesus (a.d. 50 [51] to the 
spring of a.d. 55 [56]), and from the departure from Ephesus 
to the end of the two years* captivity at Rome (a.d. 65 
[56] to the beginning of a.d. 61 [62]). It will be seen that 
these periods are of more or less the same length, namely, 
six (or seven) years, five years, six years. There is there- 
fore some slight ])resumption that the three earlier periods, 
which together cover about fifteen years, were intended by 
so artistic a writer as St Luke to mark each some similar 
lapse of time. If that were so, the preaching of the apostles 
at Jerusalem and organization of the Church at the capital 
— the preaching of the seven and the extension of the 
Church all over Palestine — the extension of the Church to 
Antioch, and the commencement of St Paul's work — might 
each occupy five "years more or less, that is to say, 
roughly, a.d. 29-34, 34-39, 39-44. The conversion of St 
Paul^ which falls within the second period, would on thie 
arrangement fall somewhere between five and ten years 
after the Crucifixion. Such conclusions are, however, of 
course general in the extreme. 

(ii.) A nearer attempt to date at least the chronology of 
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St Feturs earlier years as a Christian could be made by the 
help of the Qalatian Epistle, if wo could be sure from what 
point and to what point its reckonings are made. The 
apostle tells us that on his conversion he retired from 
Damascus into Arabia, and thence returned to Damascus ; 
then after three years (from hb conversion) he went up to 
Jerusalem, but stayed only a fortnight, and went to the 
regions of Syria and Cilicia. Then after fourteen years 
(from hb conversion} or from hb last visit}) he went up 
to Jerusalem again to confer with the elder apostles. Now, 
if either of these visits to Jerusalem could bo identified 
with any of the vbits whose dates have been approximately 
settled in the chronology of a.d. 44-64, we should have a 
fixed point from which to argue back. Unfortunately, even 
less agreement exists on this head than on the question 
whether the fourteen years of the last-mentioned visit are 
to be reckoned from the conversion or from the previous 
vbit. Host critics, indeed, are now agreed that the fourteen 
years are to be calculated from the conversion ; and most 
of them still hold that the visit of Galatians ii. is the same 
as the council of Acts xv., paiily, no doubt, on the ground 
that the latter vbit was too important and deebive for St 
Paul to have omitted in giving even the most summary 
description of hb rebtions with the twelve. This ground 
would, however, be cut away from their feet if it were 
possible to hold (with J. V. llartlet. Apostolic Af/e^ 1900, 
and V. Weber, Die Ahfassung das Galaterbriefs vor dam 
Apostelkcmzil^ liavonshurg, 1900) that the epistle was actu- 
ally written just before the council, i.e., in the winter of 
48-49 [49-50]. In that cjise, of course, the two vbits of 
Galatians i. and ii. would be those of Acts ix. 26 and xi. 
30. The fourteen years reckoned back from the lathT 
(c. A.D. 46) would bring us to A.n. 32-33 as the latest 
possible date for the conversion. With the older view, on 
the other hand, the fourteen years reckoned from the 
council in a.d. 49 [50] would allow us to bring down the 
conversion to A.D. 36. The new view clears away some 
manifest difficulties in the reconciliation of the Epistle and 
the Acts, and the early date for Galatians in relation to 
the other Pauline Epistles is not so improbable as it may 
seem ; but the chronology still appears more satisfactory on 
the older view, which enables the conversion to l)e placed 
at least three years later than on the alternative theory. 
Put it b clear that the last word has not been said, 
and that definite results for this period cannot yet bo 
looked for. 

To sum up : an attempt has been made, it is hoped with 
some success, to provide a framework of history equip] )ed 
with dates from the time of St Peter’s arrest by Herod 
Agrippa I. at the Passover of a.d. 44 down to the martyr- 
dom of St Peter and St Paul in the persecution of Nero, 
A.D. 64-65. For the previous period, on the other hand, 
from A.D. 29 to a.d. 44, it appeared impossible in our 
present state of knowledge to state conclusions other than 
in the most general form. 

Authorities. —T he views stated in this article are in general 
(though with some modifications) the same as those which tlie pre- 
sent writer vrorked out with more fulness oPdetail in Hastinos’s 
Di^wnapf ofths Bihltt i. (1898) 403-424. Of older books should 
be mentioned : — Ideler. Hanihuch dtr ^MUhenkOlischen und tech- 
nUchen Chronologic, 2 vols. (1825). — ^WiESELEB. Chronologic des 
apostolischm Zeitalters (1848).— -Lewin’s Fasti Saeri (1865).-- 
Ihe most important modern contributions are to bo found in 
Prof. W. M. Ramsay's various works, and in Haunack's 
Chronologic dor altehrittlichen LUtcratur his Eusebius, i. 238-244. 

(c. n. T.) 

Chrudlnii a town in Bohemb, Austria. It has an 
important horse market, besides manufactures of sugar, 
spirits, beer, soda-water, and agricultural machinery. 
There are also steam corn-mills and saw-mills. Chrudim 
IS the birthplace of Joseph Ilessel (1793-1857), who b 
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honoured in Austria as the inventor of the screw proiKilh?r. 
Population, 13,017. 

Chubutp a territory of the Argentine Ilepublie, 
Patagonia, bounded on the N, by llio Nt^gro, on the S, )>y 
Santa Cruz, on the E. by the Atlantic, and on tiie. AV. by 
Chile. Its official area at the census of 1895 was 9:^,127 
square miles; and in 1895 its poijulation was 3748, as 
compared with 153 in 1869. The cai)ital, llawson, is 
situated 3 miles from the mouth of the CJiulmt. The 
territory b divided into three (lepartinents. In 1895 
there were 29,944 head of cattle, 47,306 shee]), 12,907 
horses, 310 farms, and 12,355 acres planted in ci n uls. 

Chulalonsrkorn, Phra Paramindr 

Maha (1853 ), king of ISiam, eldest son of King 

Maha Mongkut, was born 2l8t Se])tcmber 18r>3. His 
full signature, used in all imjjortjuit state docuineiits, 
consbts of twenty-seven names, but it is by the first f(jur 
that he is asually known. Educated in his childhood by 
English teachers, especially by Captain John Bush, he 
acquired a good knowledge of the English language and 
a duo a]>])reciation of Western culture. But his surround- 
ings were purely Oriental, and as his boyhood was s]uuit, 
according to cusioiii, iu a Buddhist monastery, he remained 
in sympathy with his j)e()i)le. Ho suceeeded to the throne 
on the death of his father, 1st Octolxu* 1868, and was 
crowned on llth November following, when Eiirojwans 
w^ere present for the first time at such a ceremony. Ibilil 
his majority in 1873 the government was carried on bv 
a regent, the young king retiring to a Buddhist monastery, 
and then making a long tour througli India and the 
Dutch East Indi(*s, an event hitherto unheard of among 
the potentates of Eastern Asia. But he had no sooner 
taken the reins of power than he gave evidence of his 
recognition of the im}>ortance of modern culture l»y 
abolishing slavery, which existed in Slam in its most 
extended form. He also did away with the custom of 
api)roaching the king on all fours. Still more iiiqiortant, 
iu view of the numerous races and chhhIs included among 
his subjects, was the proclamation of liberty of coiiscieuc(.‘. 
This was followed by the erection of schools and hospitals, 
the construction of roads and railways, ami the further 
development of the army and fleet which his father had 
commenced. To him Siam is indebted for its standard 
coinage, its postal and telegrajdi service, and for the 
police, sanitation, and electric - lighting of Bangkok. 
Two of the king’s sons w\ne sent to school in England, 
and in the summer of 1897 King Chulalongkoru ]»aid 
a visit to Europe, arriving at Portsmouth iu his yacht on 
the 29th July. On the 4th August ho was received by 
Queen Victoria at Osborne. After a tour in Great Britain 
he proceeded to Beilin, Brus.sels, and The Hague, and 
arrived in Paris on llth September, and after s])cmliiig 
some w'oeks in the French capital, returned to Siam late 
in the year. 

Chumla. Bee SnuMbA. 

ChunsrkingTi a city in the province of Szechiien, 
China, on the left bank of the Yangtsc, at its point of 
junction with the Kialing, in 29" 33' N. lat. and 107“ 2' 
E. long. It is tlio commercial centre for the trade, not 
only of Szechuen, but of all south-western China. The 
one highway between Szechuen and the eastern jjrovinces 
b the Yangtso river route, as owing to the mountain- 
ous nature of the intervening country land transit* 
b almost impracticable. The import trade brought 
up by large junks from Ichang, and consisting of cotton 
cloth, yarn, metals, and foreign manufactures, centres here, 
and b distributed by a class of smaller vessels up the 
various rivers of the juDvincea Native producoi such os' 
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yelloiv Bilk, white wax, liidcM, vhuharb, musk, and opium, 
is hero collectoxl and repacked for conveyance to Hankow, 
Shanghai, or other parts of the empire. The city was 
opened to foreign strode by convention with the British 
(ilovernnicnt in 1891, with the jiroviso, however, that 
foreign steamers should not bo at liberty to trade there 
until C.'hiiiose>owned stc*aincrs had succeeded in ascending 
the river. This restriction was abolished by the Ja|)anese 
treaty of 1895, which declared Chungking o|>cn on the 
wiine terms as other iK)rts. Since that date the problem 
of steam navigation on the section of the river between 
ichang and Chungking has l)oen occupying the attention 
of pra(!tical men. A small steamer has been navigated 
up the rapids, but it is a (luestion how far steam navi 
gation can ha made a practical success. At present 
the trade is carried by native craft, which are hauled up 
against the strength of the current in the \vorst places 
by a lino of tnvekers on the Isink. Another difllculty is 
the great rise in the river during the summer months. 
At Chungking tliis rise is ordinarily 70 feet, and occasion- 
ally it is as much as 90 feet. The population of Chung- 
king, including the city of Kiangpeh on the opposite 
bank of the Kialing river, is about .*100,000. The foreign 
iwsidcnts are very few. In 1808 tlio value of the trade 
passing through the maritime cu.sti»nis was II. tads 
17,420,000 (£2,014,000), and in 1899 IJ. tads 25,792,000 
(£.3,808,000), of whicli imports, chiefly Manchester goods, 
counted for £1,901,000. 

ChUC|lll8ftCAf a <le[»artmcnt of Bolivia, bounded 
on the N. by tlio departments of Cochabamba and Santii 

< h'uz, on the S. by that f>f 3'arija, on tlu^ K. by the i(io 
Paraguay, and on the W. by the department of -Potosi. Jt 
has an area of 89,850 scpiare mih'S, and had a ])u[mlati<.m 
in 189.3 of 280,710. Its <taj)ital is Sucre (20,000), The 
department is divided into four ])rovinces, Vainparacz, 
Cinti, Tomina, and Azcio, and luis 29 schools with about 
2000 pupils. 

Church, Richard William (181.3-1 890),Dcan 

of St Paurs, was the son of John Dearmau Church, an 
Irish merchant of Quaker ancestry, lie was born at 
Lisbon, 25tli Ai)ril 181.3, his early years Ixung mostly 
spent at Florence. After liis father’s death in 1828 he 
was sent to a school of a jironounccd evang(dLcal type at 
llcdlands, Bristol, and went in 1833 to ‘Wadliain College, 
Oxford, au evangelical college. He took lirst-dass honours 
in 183(5, much to his own surprise, and in 1838 uus elected 
hdlow of Oriel. One of his contemporaries, llidiard 
jMichell, comnumting on this election, said : ** There is 
such a moral l)eauty alK)ut Church that they could not 
liclj) tiiking him.” He wiis appointed tutor of Oriel in 
1839, and wus ordained the same year. He was an intimate 
friend of Newman’s at this ])eriod, and closely allied to the 
Tractarian jjarty. In 1841 No. 90 of Tracts for the Times 
appeared, and C3mrch resigned his tutorship. In 1844- 
1 845 he wus junior proctor, and in that capacity, in coii- 

< ert with his senior colleague, >'etoed a j)r()posal to censure 
'IVact 90 publicly. In 184(5 (Church, with others, started 
the Guardian nowspajxn*. In 1850 he Iwcame engaged to 
Miss H. F. Bennett, of a Somoraetsliire family, a niece of 
Bishop Moberl 3 \ After again holding the tutorsliii> of 
Oriel, he accepted in 1852 the small living of Whatley in 
Somer8otshii*e, near Frome,and wus married in the following 
year. Ho was a diligent jiarish priest and a serious student, 
and contributed largely to current literature. In 18C9 he 
refused a canonry at Worcester, but in 1871 ho accepted, 
roost reluctantly (calling it “ a sacrifice en pure perte ”), the 
<leanery of St RiuPs, to which he w^as nominated by Mr 
(Bodstone. llis task us dean was a complicated one. It 
was (1) the restoration of the cathedral, (2) the adjustment 
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of the question of the cathedral revenues with the Ecclesias- 
tical Commissioners, (3) the reorganization of a conservative 
cathedral staff with anomalous vested rights. He described 
the intention of his appointment to bo “that St PauFs 
should waken up from its long slumber.” The first year 
that he spent at St Paul’s w'as, wTites one of his friends, 
one of “miseiy ” for a man who Jovod study and quiet and 
the country, and hated official pomp and financial busine^ 
and ceremonious appearances. But he performed his 
difficult and uncongenial, task with almost incrediblo 
success, and is said never to have made an enemy or a 
mistake. ’Phe dean was distinguished for uniting in a 
singular degree the virtues of austerity and sympathy. Ho 
w’as pro-emincnlly end()we<l with the faculty of judgment, 
characterized by C’anoii Scott Holland as tho faculty of 
“ high and fine and sane and robust decision.” Though of 
iinim])ressive stature, ho had a strong magnetic iiifluenco 
over all brought into contact with him, and though of a 
naturally gentle tcmjx^rament, ho never hesitated to express 
censure if ho was convinced it was deserved. In tho pulpit 
tho voice of the dean was deliberately monotonous, and ho 
employed no adventitious gesture. He may bo described 
a:5 a High Churchman, but of nn cissentially rational type, 
and with nn enthusiasm for religious liberty that made it 
impossible for him to sympathize with any unbalanced or 
im'onsiderate demands for deference to authority. Ho 
said of tho Church of England that there w'as “ no more 
glorious church in Christendom than this inconsistent 
English Church.” The dean often meditated resigning his 
offi(!c, though llis reputation as au ecclesiastical statesman 
stood so high tliat he was regarded in 1882 as a possible 
successor to Archbishop Tait. But his health and mode of 
life made it out of the question. In 1888 his only sou 
ilied ; liis own health dcclineil, and ho ap|)eared for tho 
last time in ]iublic at the funeral of Canon Lidclon in 1890, 
dying on 9th December 1890, at Dover. He wus buried 
at Whatley. ’J'he dean’s chief published works are a /J/'e 
(f St Anselm (1870), the lives of Spenser (1879) and 
IJacon (1881) in Macmillan’s “Men of Letters” series, nn 
Essay on Dante (1878), The Oxford Movement (1891), 
together with many other volumes of essays and sermons. 
In these writings he exhibits a great grasp of principles, 
au aecnrate mastery of detail, and tho same fusion of 
intelligent sym)>athy and dispassionate judgment that 
appeared in his handling of business. His style is lucid, 
and has the charm of austerity. He stated that he had 
never studied stylo per but that he had acquired it 
by tho exercise of translation from classical languages; 
that he \vatclied against the teiniitation of using unreal 
and fine words ; that he employed care in liis choice of 
verbs rather than in his use of adjectives, and that he 
fought against self-indulgence in wTiting just as he did in 
daily life. His sermons have the same quality of self- 
restraint. His private letters arc fresh and simjile, and 
contain many unaffected epigrams ; in writing of rcligiouH 
subjects he resolutely avoided dogmatism without ever 
sacrificing precision. 33ic dean was a man of genius, 
wdiose moral stainlessness and instinctive fire were indi- 
cated rather than revealed by his writings. (a. o. hk.) 

Church Army.- Tho Church Anny is on Eng- - 
lish religious organization, which was founded in 1882 
by the Rev, Wilson Carlih^, who banded together in nn 
orderly army of “soldiers” and “officers” a few w^orking 
men and women, whom he and others trained to act 
as “ Church of England evangelists ” among tho outcasts 
and criminals of tho Westminster slums, l^revious 
cxjxn’ienco had convinced him that wickedness and irre- 
ligion among tho low’cst classes of tho jieople could best 
1 be overcome by new and aggressive action on the i^art- 
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of the Chtircb, and that this work was most effectively 
done by zealous laymen and women of the same cla^ 
OA those whom it was desired to touch. Evangelistic 
zeal with Church order” is the principle of the Church 
Army, and it is essentially a working men’s and women’s 
raiasiion to working people. As the work grew, a training 
institution for evangelists was started in Oxford, but soon 
moved (1886) to 130 Edgware Eoad, London, W., where 
the headquarters of the Army are established. Working 
men are trained as evangelists,* and working women as 
mission nurses, and are supplied to the clergy whenever 
asked for. The men evangelists have to pass an examina- 
tion by the archdeacon of Middlesex, and are then (since 
1896) admitted by the bishop of London as ‘‘lay evan- 
gelists in the Church ” ; the mission nurses must likewise 
pass an examination by the diocesan inspector of schools. 
All Church Army workers (of whom there are over 1200 
of one kind and another) are entirely under the control of 
the incumbent of the parish to which they are sent. They 
never go to a parish unless invited, nor stay when asked 
to go hy the parish priest. Officers and nurses are paid 
a limit^ sum for their services by the vicar or by 
voluntary local contributions. Church Army mission and 
colportage vans circulate throughout the country fmrishes, 
if desired, with itinerant evangelists, who hold simple 
missions, without charge, and spread wholesome literature. 
Each van missioner has a clerical “adviser.” Missions 
are also held in prisons and workhouses, at the invitation 
of the authorities. In 1888 (before the similar work 
of the Salvation Army was inaugurated) the Church 
Army established labour homes in London and else- 
where, with thli' object of giving a “fresh start in life” 
to the outcast and destitute. The Church Army liomes 
deal with the outcast and destitute in a plain, simple, 
straightforward way. They demand that the persons 
should show a desire for amendment ; they subject them 
to firm discipline; they give them liard work; they 
give them docent clothes; and they strive to win them 
to a Christian life. The inmates earn their board and 
lodging by piece-work, for which they arc paid at the 
current ti^e rates, while by a gradually lessening scale 
of work and jiay they are stimulated to obtain situa- 
tions for themselves and given time to seek for them. 
There are about 103 homes in London and the provinces, 
and 56 per cent of the 26,000 cases helped in 1900 made 
the successful beginning of an honest, self-supporting life. 
(Selected and tested cases are enabled to emigrate. The 
Church Army has lodging homes, an employment bureau, 
cheap food depot, old clothes department, dispensary, and 
other social works, and an inebriates’ reformatory under 
the Act of 1898. The whole of the work is done in 
loyal subordination to the diocesan and parochial organiza- 
tion of the Church of England. (m. b. s.) 

Ohurchllly Missihnippi, or English, a river of 
Athabasca and Keewatin districts, Canada. It rises in La 
Loche-.* small lake in 56* 30' N. lat^and 109“ 30' W. 
long., at an altitude of 1577 feet above the sea — and 
flows in a north-easterly direction to Hudson Bay, passing 
through a number of lake expansions. Its principed tribu- 
taries are the Beaver — 350 miles long, Sandy, Montreal, 
Keindeer, and Little Churchill rivers. Between Frog and 
Methy portages — 480 miles — it formed jiart of the old 
voyageur route to the Peace, Athabasca, and Mackenzie. 
Its largest affluent, Beindeer river, discharges the waters 
of Beindeer lake (with an area of 2490 square miles and 
1150 feet above the sea) and Wollaston lake (altitude, 1300 
feet). The Churchill is 925 miles long. Port Churchill, 
at its mouth, is the best harbour in the southern portion 
of Hudson Bay. 


Ohurehlll, Lord Randolph Henry 

SponOOr (1849-1895), English statesman, third son 
of John, seventh duke of Marlliorough, by Frunces, 
daughter of the third marquis of Londonderry, was liorn 
at Blenheim Palace, on 13th February 1849. 11 is early 

education was conducted at home, and at Mr 'raborls 
prepamtoiy school at Cheani. In January IStio he w(?nt 
to Eton, where he remained till July 1865. He was 
not specially distin^ished cither in school work or games 
I while at Eton ; his contemporaries describe him a.s a 
vivacious and rather unruly lad. In Octolier 1867 he 
matriculated at Merton College, Oxford. Ho was fond 
of amusement, and had carried to Oxford an early taste 
for sport which he retained throughout life. But he 
read with some industry, and obtained a second class in 
jurisprudence and modern history in 1870. In 1874 
he was elected to Parliament in the Conservative interest 
for Woodstock, defeating Mr George Brodrick, a fellow, 
and afterwards Warden, of Merton (Jollcge. His maiden 
sj^eech, delivered in his first session, made no impression on 
the House, nor did he become in any way (‘onspiciious till 
1878. In that year ho forced himself into public notice 
as the exponent of a species of indei)endent Conservatism. 
He directed a series of furious attacks against some of 
the occupants of the front ministerial l)encli, and es[>ecially 
that “old gang” who were distinguished rather for the 
respectability of their private characters, and the un- 
blemished purity of their Toryism, tlmn for striking talent. 
Mr Sclatcr Booth, president of the Local (Jovernment 
Board, was the especial object of his ire, and that minister’s 
County Government Bill was fiercely denounced as the 
“crowning dishonour to Tory principles,” and the “su]>reme 
violation of political honesty.” The audacity of Lord 
Randolph’s attitude, and the vituperative. fiuon<.*y of Ids 
invective, made him a parliamentary figure of some 
importance before the dissolution of the 1874 Parliaini'nt, 
though he was not as yet taken quite seriously. In the 
new Parliament of 1880 he speedily began to play a 
more notable rule. With the assistance of his devoted 
adhertmts, Sir Henry Drummond AVolfi’, Mr John Oorst, 
and occasionally of Mr Arthur Balfour, and one or two 
others, he constituted himself at om^e the audacious 
opponent of the Liberal administration and the uns])aring 
critic of the Conservative front bencli. The “fourtli 
party,” as it was nicknamed, was cficctive at first n(»t 
so much in damaging the Government as in awaken- 
ing the Opposition from the aiuithy which had fallen 
upon it after its defeat at the polls. Churchill roused 
the Conservatives and gave tliem a fighting issue, by 
putting himself at the head of the resistaiuro to Mr 
Bradlaugh, the member for Northampton, who, though an 
avowed atheist or agnostic, was prejiared to take the 
parliamentary oath. Sir Stafford Nortlicote, the Con- 
servative leader in the Lower House, was force<l to bike 
a strong line on this difficult question by the energy of 
the fourth l>arty, who in this case cleaily cxi)rt*ssc*tl the 
views of the bulk of the Opposition. The long and acri- 
monious controversy over Mr Bradlaugh’s seat, if it added 
little to the reputation of the English legislature, at least 
showed that Lord Randolph Churchill wus a parliamentary 
champion who added to his audacity much tactical skill 
and shrewdness. He continued to play a conspicufius jmrt 
throughout the Parliament of 1880-85, dealing his blows 
with almost equal vigour at Mr Gliulstone and at the 
Conservative front bench, some of whose members, and 
particularly Sir Richard Cross and Mr AV'. H. Smith, tie ; 
assailed with extreme virulence. From the beginning <Jf 
the Egyptian imbroglio Lord Randolph was emphatically 
oppos^ to almost every step taken by the Government. 
He declared that the suppression of Arabi Pasha’s rebellion 
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was an error, aijd tSte. restoration of the Khedivc^s authority 
a crime. He csSkA' Mr <jHad8tone the “ Molocli of Mid- 
lothian,” for ^hdfiu^ torrents of blood had been shod in 
Africa. Ho was equally severe on the domestic policy of 
the administrationj^. and was particularly bitter in his 
eritlcism of the Kilmainham Treaty and the rapprochement 
bietj^een the Qiadstonians and the Pamellites. It is true 
that for som(5 time before the fall of the Liberals in 1885, 
he had considerably modified his attitude towards the 
Irish fjiiostion, and was himself cultivating friendly re- 
lations with the Homo Rule members, and oven obtained 
from them the assistance of the Irish vote in the English 
constituencies in the general election. By this time ho 
had definitely formulated the i>olicy of progressive Con- 
servatism which was known as “Tory domocracy.” Ho 
declare<l that the Conservatives ought to adopt, rather 
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than opj)OBe, reforms of a popular character, and to chal- 
lenge the claims of the Jjiburals to pos{3 as the champions 
of the masses. His views were to a large extent accepted 
by the ollicial Conservativ<» Icniders in the treatment of 
the Gladstoniaii Francliise Bill of 1881. Lord Randolph 
insisted that the ])rinci]>lo of tlie Bill should l)0 accepted 
by the Opposition, and that resistance should be 
focussed upon the n'fusal of the Government to combine 
with it a scheme of redistribution. The prominent, and 
on the whole judicious and successful, part he played in 
the debates on these questions, still further increased his 
influence with the rank and file of the Conservatives in the 
constituencies. At the same time he was aetively spread- 
ing the gosj)©! of democratic Toryism in a series of platform 
cam[)aign8. In 1883 and 1884 he invaded the Radical 
stronghold of Birmingham itself, and in the latter year 
took imrt in a Conservative gfirden jMirty at Aston Manor, 
at which his opponents piid him the compliment of raising 
a serious riot. He gave constant attention to the l>arty 
organization, which had fallen into considerable disorder 
after 1880, and was an active promoter of the Primrose 
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League, which owed its origin to the happy inspiration 
of one of his own “fourth party” colleagues. In 1884 
the struggle between stationary and progressive Toryism 
came to a head, and terminated in favour of the latter. 
At the conference of the Central Union of Conservative 
Associations, Lord Randolph was nominated chairman, not- 
withstanding the strenuous opposition of the parliamentary 
leaders of the party. The split was averted by Lord 
Randolph’s voluntary resignation ; but the episode had con- 
firmed his title to a leading place in the Tory ranks. It 
was further strengthened by the prominent part he played 
in the events immediately preceding the fall of the Liberal 
Government in 1885; and when Mr Childers’s budget 
resolutions were defeated by the Conservatives, aided by 
about half the Pamellites, Lord Randolph Churchill’s 
admirers wore justified in proclaiming him to have been 
I the “ organizer of victory.” His services were, at any rate, 
far too important to be refused recognition ; and in Lord 
Salisbury’s Cabinet of 1885 he was appointed to no less an 
office than that of sc^crotary of state for India. During the 
few months of his tenure of this great post the young free- 
lance of Tory democracy surprised the permanent officials 
and liis own friends by the assiduity with which he 
attended to his departmental duties and the rapidity with 
which he mastered the complicated questions of Indian 
administration. In the autumn election of 1885 he 
contested Central Birmingliam against Mr Bright, and 
though defeated hero, was at the same time returned by 
a very large majority for South Paddington. In the 
contest which arose over Mr Gladstone’s Homo Rule 
scheme, both in and out of Parliament, Lord Randolph 
again bore a conspicuous part, and in the electioneering 
camiiaign his activity was only second to that of some 
of the Liberal Unionists, the marquis of Hartington, 
Mr Goschen, and Mr Chamberlain. He was now the 
recognized Conservative champion in the Lower Chamber, 
and when the second Salisbury administration was formed 
after the general election of 188G he became chancellor of 
the exchequer and leader of the House of Commons. His 
management of the House was on the whole successful, 
and was marked by tact, discretion, and temper. But 
he had never really reconciled himself with some of his 
colleagues, and there was a good deal of friction in his 
relations with them, which ended with his sudden resigna- 
tion on 20th Decemlxsr 1886. Various motives infiuenced 
him in taking this surprising step ; but the only ostensible 
cause Avas that put forward in his letter to Lord Salis- 
bury, which was read in the House of Commons on 27th 
January. In this document he stated that his resignation 
was due to his inability, as chancellor of the exchequer, 
to concur in the demands made on the treasury by the 
ministers at the head of the naval and military establish- 
ments. It >va8 commonly supposed that he exiiected his 
resignation to be followed by the unconditional surrender 
of the Cabinet, and his restoration to office on his own 
terms. The sequel, however, was entirely different. The 
Cabinet was recopstructod with Mr Goschen as chancellor 
of the exchequer, and Lord Randolph’s own career as 
a Conservative chief was practically closed. He con- 
tinued, for some years longer, to take a considerable 
share in the proceedings of Parliament, giving a general, 
though decidedly independent* support to the Unionist 
administration. On the Irish question he was a very 
candid critic of Sir Balfour’s measures, and one of his 
later speeches, which recalled the acrimonious violence 
of his earlier period, was that which he delivered in 1890 
on the report of the Parnell Commission. He also fulfilled 
the promise made on his resignation by occasionally 
advocating the principles of economy and retrenchment 
in the debates on the naval and military estimates. 
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In April 1889, on the death of Mr Bright, he was asked 
to come forward as a candidate for the vacant seat in 
Birmingham, and the result was a rather angry contro- 
versy with Mr Chamberlain, terminating in the so-called 
** Birmingham compact” for the division of representa- 
tion of the Midland capital between Liberal Unionists and 
Conservatives. But his health was already precarious, 
and this, combined with the anomaly of his position, in- 
duced him to relax his devotion to Parliament during the 
later years of the Salisbury administration. He bestowed 
much attention on society, travel, and sport. He was an 
ardent supporter of the turf, and in 1889 he won the 
Oaks with a mare named the Abbesse de Jouarre. In 
1891 he went to South Africa, in search both of health 
and relaxation. He travelled for some mouths through Cape 
Colony, the Transvaal, and Rhodesia, making notes on the 
politics and economics of the countries, shooting lions, and 
recording his impressions in letters to a London newspaper, 
which were afterwards republished under the title of 
Mines^ and Anvrmh in SoiUh Africa, He returned with 
renewed energy, and in the general election of 1892 once 
more flung himself, with his old vigour, into the strife 
of parties. His seat at South Faddin^n was uncon- 
tested; but he was active on the platform, and when 
Parliament met he returned to the Opposition front bench, 
and again took a leading ]>art in debate, attacking 
Mr Gladstone’s second Home Rule Bill with especial 
energy. But it was soon apiMirent that his powers 
were undcirminod by the inro^s of distiase. As the 
session of 1893 wore on his 8i3eeches lost their old 
eflectiveness, and in 1894 he was listened to not so much 
with interest as with pity. His last s|)eech in the House 
was delivered in the debate on Uganda in June 1894, 
and was a painful failure. He was, in fact, dying of 
general paralysis. A journey round the world was under- 
taken as a forlorn hope. Lord Randolph started in 
the autumn of 1894, accompanied by his wife, but the 
malady made so much progress that he was brought back 
in haste from Cairo. Ho reached England shortly before 
Christmas, and died at 50 Grosvenor Square on 24th 
January 1895. 

Lord Randolph Churchill married, in January 1874, 
Jennie, daughter of Mr Leonard Jerome of New York, 
U.S.A., who survived him. He left two sons, Winston 
and John, the former of whom, after serving for some 
time in the 4th Hussars and acting as a s(>ecial corre- 
spondent in the South African war, was elected member 
of Parliament for Oldham in October 1900. 

The earlier 8|)eeches of Lord Randolph Churchill have been 
edited, with an introduction and notes, by Louis Jennings ; two 
vols., London, 1889. See also T. H. S. Escott, Randolph 
Upeiicer Oharchillt 1896 ; and H. W. Lucy, Diary of Two 
Parliaments^ 1892. (s. J, L.) 

Chust, a town of Russian Turkestan, province of 
Fergana, district of Namangan, 110 miles north-east of 
Ko^n, on Narym river. Population, 13,686. 

Claldinl, Enrico n811-18&2;i, Italian soldier 
and politician, was l^m at Castelvetro, in Modena, Italy, 
10th August 1811. In 1831 he took part in the insurrection 
at Modena, fleeing afterwards to Paris, whence he proceeded 
to Si)ain to flght against the Carlists. Returning to Italy 
in 1848, he commanded a regiment at the battle of Novara. 
In 1859 he organized the Alpine Brigade, fought at Palestro 
at the head of the 4th Division, and in the following year 
invaded the Marches, won the battle of Castelfidardo, took 
Ancona, and subsequently directed the siege of Gaeta, 
For these services he was created duke of Gaeta by the 
king, and was assigned a pension of 10,000 lire by Parlia- 
ment. In 1861 his intervention envenomed the Cavour- 
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Garibaldi dispute, royal mediation aikme. preventing a duel 
between him and Garibaldi iWtfiii tommand of the 
troops sent to oppose the Garibaldian, Expedition of 1862, 
he defeated Garibaldi at Aspromontei* Between 1862 and 
1866 he held the position of Lieutenant-Royal at Naples, 
and in 1864 was created Senator. On ihb outbreak of flic 
war of 1866 he resumed command of an amiy corps, but 
dissensions between him and Lamarmora prejudiced the 
issue of the cam^iaign and contributed to the defeat of 
Custoza. After ^e war he refused the command of the 
General StalF, which he wished to render independent of 
the War Office. In 1867 he attempted unsuccessfully to 
form a Cabinet sufficiently strong to prevent the threatened 
Garibaldian incursion into the Papal States, and two years 
later failed in a similar attempt, tlmiugh disiigi’cenient 
with Lanza concerning the army estimates. On 3nl August 
1870 he pleaded in favour of Italian intervention in aid of 
France, a circumstance which enhanced his influence when 
in July 1876 he replaced Nigra as ambassador to the 
French Republic. This position he held until 1882, when 
he resigned on account of the publication by Mancini of a 
despatch in which ho had complained of arrogant treat- 
ment by M. Waddington. He died at Leghorn, 8th Soi>- 
tember 1892. (ii. w. s.) 

Cidora — ^The reexmt development of the cider-making 
industry, couxded with certain changes in the mode of 
manufacture, render it necessary to supplement the tw^o 
articles on Cidee and Perey in the ninth edition of the 
Encydorposdia BriUmnica with additional information. 

Cider and perry are liquors containing from as little as 
2 per cent, of alcohol to 7 or 8 ])er cent,, seldom more, and 
rarely as much, produced by the vinous fermentation of 
the expressed juice of apples and pears ; but cider and 
perry of prime quality can only be obtained from vintage 
fruity that is, apples and jicars grown for the juirpose and 
unsuitod for the most part for table use. A few table- 
apples make good cider, but the lx\st perry Is only to lx*- 
procured from pears too harsh and astringent for con- 
sumption in any other form. The making of jierry is in 
England conflned, in the main, to the counties of Hereford, 
Worcester, and Gloucester. These three counties, together 
with Somerset and Devon, constitute, too, the principal 
cider-making district of the country ; but the industry^, 
which was once more widely spread, still survives in 
Norfolk, and has lately l>een revived in Kent, though, in 
both these counties, much of the fmit used in cider-making 
is imported from the west country and some from the 
Continent. Sixjaking generally, the cider of Herefordshire 
is distinguished for its lightness and briskness, that of 
Somerset for its strength, and that of Devonshire for its 
lusciousiiess. 

Inasmuch as English orchards are crowried wdth in- 
numerable varieties of cider ai)ples, many of them worth- 
less, a committee composed of meml)er8 of the Hereford- 
shire Fruit-Growers’ Association and of the Fruit and 
Chrysanthemmu Society was appointed in 1899 to make a 
{^lection of vintage apples and pears best suited to Here- 
fordshire and the districts adjoining. The following is the 
list drawn up by the committee : — 

Apples , — Old Foxwhelp, Cherry Pearniain, Cowarno 
Red, Dymock Red, Eggleton Styre, Kingston Black or 
Black Taunton, Skyrme’s Kernel, Spreading Redstreak, 
Carrion apple. Cherry Norman, Cummy Norman, Royal 
Wilding, Handsome Norman, Strawberry Norman, White 
Bache or Norman, Broad-leaved Norman, Argile Grise, 
BramtCt, Do Boutville, Fr4quin Audievre, Medaille d’Or, 
the last five being French sorts introduced from Noimandy 
about twenty years ago, and now established in the 
orc^rds of Herefordshire. 
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Pean , — Taynton Squasb, Barland, Oldfield, Moorcroft 
•r Malvcm Hill, Sea-pear, Thurston’s Bed, Longland, 
Hne pear. 

No equally authoritative selection has been made for the 
lomerset and Devon districts, but the following varieties 
)f cider apples are held in good repute in those parts : — 
ICingston illack, Jersey Chisel, Hangdowns, Fair Maid of 
Devon, W(X)dbine, Duck's Bill, sOtck-my-Qirdle, Bottle 
Stopper, Golden Ball, Sugar-loaf, Red Cluster, Royal 
Somerset, and Cadbury (believed to be identical with the 
Royal Wilding of Herefordshire). As a rule the best cider 
ipplcB ore of small size. ‘Tetites pommes, gros cidre," say 
Iho French. 

Cider and perry not being taxable liquors in England, 
it is impossible to estimate with even an approach to 
ixccuracy the amount of the annual production of them. 
In 1896 Mr Sampson, the then secretary of the National 
Association of English Cider-makers, in his evidence before 
the Royal Commission on Agriculture, put it at 56 J million 
gallons. Since that date the incj*eased demand for these 
native wines has given such an impetus to the industry 
that this figure might with safety bo doubled. In France 
ofiicial statistics are available, and these show not only 
that that count ly is the hugest producer of cider (includ- 
ing perry) in the world, but that the output is yearly 
increasing. In the ten years ending 1888 the annual 
average production amounted to 14 million hectolitres. 
This average was, however, largely exceeded in 1899 and 
1900, the production in 1899 reaching 21 million, and in 
1900 nearly 30 million hectolitres, or within 6 million 
hectolitres of the output of wine in the last-mentioned 
year. Although some cider is made in sixty-five depart- 
ments, by far the largest amount comes from the provinces 
of Normandy and Brittany. In Germany cider-making is 
a considerable and growing industry. Manufactories on 
a small setde exist in North Germany, as at Guben and 
Griinberg, but the centre of the industry is at Frank- 
fort- on -Main, Sachsenhausen, and the neighbourhood, 
whore there are five large and twenty-five small factories 
employing upwards of lOOO hands. Of late years the 
production of cider in Wurtomberg has greatly increased, 
and large quantities of fruit are imported from foreign 
countries, especially from Switzerland, where there are 
numerous orchards of cider apples. Stuttgart is the prin- 
cipal depot for foreign fruit. Out of 2857 truckloads 
brought in by rail in 1898, 1973 came from Switzerland 
and 561 from Austria. In Baden, Hesse, Wurtemborg, 
and the Palatinate the liighways have within the last 
twenty-five years been extensively planted with cider fruit. 
The trees belong to the respective states, which derive an 
increasing revenue from the sale of the fruit. Speaking 
generally, however, the native-grown fruit used in Germany 
for cider-making consists of inferior and undersized table 
apples not worth marketing. The cider thus made is of 
prjor quality, but, as it is chiefly used for “ bowlo " — a kind 
of cider cup flavoured with “Mai-kraut” (the common wood- 
ruflf) — ^the quality is not of consequence. The bottled cider 
for export is treated much like champagne and is usually 
fortified and flavoured until, in the words of an acknowledged 
French authority, M. Truelle, it becomes a hybrid between 
cider and white wine rather than pure cider. 

The practice which formerly prevailed in England of 
making cider on the farm from the produce of the home 
orchards has within the last few years been to a large 
extent given up, and, as in Germany and many parts of 
France, farmers now sell their fruit to owners of factories 
where the making of cider and perry is carried on as a 
business of itself. In these hand or horse power is super- 
seded by steam and sometimes by electricity, as in the 
factory of £. &igel in Griinberg, and the old-fashioned 


appliances of the fitrm by modem mills and presses capable 
of turning out lar^ quantities of liquor. The clearing of 
the juice, too, v^ch used to be efiected by running it 
through bags, is in the factories accomplished more qui^y 
by forcing it through layers of compressed cotton in a 
machine of German origin known as Burnley’s filter. The 
actual process of cider and perry making is a simple one, 
and is as described in the ninth edition of this work, but, 
owing in the main to the investigations of German 
scientists, it is now possible to trace the causes of those 
changes, familiar to idl practical cidor-makers, which occur 
in both cider and perry during fermentation, and thereby 
to impart to the manufacture of these liquors a degree of 
exactitude unattainable hitherto. Cider made from a 
judicious mixture of several varieties of apples is to be 
preferred to cider made from one variety oidy, inasmuch 
as it is less difiicult to find the requisite degrees of richness, 
astringency, and flavour in several varieties than in one ; 
but the contrary is the case with pears, of which the most 
noted sorts, such as the Borland, the Taynton Squash, and 
the Oldfield, produce the best perry when unmixed with 
other varieties. It is not now considered advisable to 
crush the seeds or pips in making cider from the best 
fruit, as their aromatic taste would mask or destroy the 
delicate flavour of the juice ; but where the latter is of poor 
quality the crushing of the pips is admissible in order to 
supplement its deflciency in flavour. 

^me fining of an albuminous nature is generally 
requisite in order to clear the juice and facilitate its 
|)as8age through the filter, but the less used the better. 
The simplest and cleanest is skim milk whip|Xid to a 
froth and blended gradually with the cider as it is 
pumi)ed into the mixing vat. Many nostrums are sold 
for the clearing of cider, but none are necessary and most 
are harmful. 

Of late years the practice has largely obtained of using 
preservatives for the purpose of cliecking fermentation. 
The principal preservatives employed are salicylic and 
boracic acid and formalin. The two former are ineffective 
except in quantities likely to prove hurtful to health, while 
formalin, in itself a powerful and deleterious drug, though 
it stops fennentation, renders the liquor cloudy and un- 
drinkable. Other foreign ingredients, such as saccharin 
and porcheriue, both coal-tar derivatives — the latter a 
recent discovery of a French chemist, after whom it is 
named — are used by many makers, chiefly for the purpose 
of rendering bad and therefore unwholesome cider palatable 
and saleable. Provided that cider and perry be properly 
filtered and attention paid to perfect cleanliness of vessels 
and appliances, there is no need of preservatives or 
sweeteners, and their use ought to be forbidden by law in 
England, as it is in most continental states in the case of 
liquors to bo consumed within their borderi^ though not, it 
is significant to note, in the case of liquors intended for 
exportation. 

Within the last few years the wholesome properties of 
cider and perry wfren pure and unadulterated have been 
recognized by medical men, who recommend them as 
pleasant and efficacious remedies in affections of a gouty or 
rlieumatic nature, maladies which, strange to say, these 
very liquors were once supposed to foster, if not actually to 
originate. Under a similar false impression the notion is 
general that hard^ rough cider is apt to cause diarrhoea, 
colic, and kindred*complaints, whereas, as a fact, disorders 
of this kind are conspicuous by their absence in those parts 
of the country where rough cider and perry constitute the 
staple drinks of the working-classes. This is especially the 
case in Herefordshire, which is said also to be the only 
county in England whence no instance of the occurrence of 
Asiatic cholera has ever been reported. 
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Now that the mcreasing demand for cider and perry haa 
drawn attention to its importance to agriculturists, the 
cider-making industry has received a certain amount of 
assistance and encouragement from public or quasi-public 
sources. Many agricultural societies, including the Royal 
and the Bath and West^ offer prizes for cider and perry 
in cask and bottle, and the latter society gives a grant of 
£100 a year towards the cost of some interesting experi- 
ments at Butleigh in Somersetshire. The county councils 
in the cider-producing districts have included cider-making 
among the subjects in which they give gratuitous instruc- 
tion, though as yet these bodies are hampered by the 
difficulty of procuring competent teachers. The Hereford- 
shire county council has, through the co-oi)eration of certain 
landowners, obtained the use of six pomological stations in 
different parts of the county, consisting of small fruit 
plantations, where demonstrations are given in various 
branches of fruit culture. In addition to these the council 
has established a central pomological and experimental 
garden close to Hereford, where, as one of the principal 
aims of the council is to promote the cider industry, a 
branch of agriculture of special importance to Hereford- 
shire, a large number of cider apples and perry pears 
have been planted. Included among these is a nice collec- 
tion of approved French sorts obtained from Normandy ; 
and as the varieties introduced thence, as already mentioned, 
about 1880, have turned out to be valuable additions to 
the orchards of the county, it is probable that some of 
these still newer importations will prove to be well suited 
to English soil and climate. 

Fruit-growers who look to cider-making ^^as a means of 
utilizing windfalls and small and inferior apples of cook- 
ing and dessert varieties not worth sending to market ” 
(to quote from a paper lately read by a fruit-grower before 
a learned society) should be warned that it is as important 
to the cider industry that good cider only should be on 
sale as it is to the fruit-growing industry that good fruit 
only should bo sent to market. Bad cider of English 
make brings discredit on the beverage and lets in the 
foreigner, just as inferior fruit does. The juice of the 
apple is naturally affected by the condition of the fruit 
itself, and if this be unripe, unsound, or worm-eaten the 
cider made from it will be inferior to that made from 
full-grown, ripe, and sound fruit. If such fruit be not 
good enough to send to market, neither will the cider 
made from it be good enough to place before the 
jpublic. Nevertheless, it may furnish a sufficiently palat- 
able drink for home consumption, and may therefore be 
so utilized. But when, as happens from time to time in 
fruit-growing districts, there is a glut, and even the best 
table fruit is not s^eable at a profit, then, indeed, 
cider-making is a means of storing in a liquid form what 
would otherwise be left to rot on the ^ound; whilst 
if a proportion of vintage fruit were mixed therewith, 
a drink would be produced which would not discredit 
the cider trade, and would bring a fair return to the 
maker. , (c. w. R. c.) 

OlechAnOWy a district town of Russian Poland, 
government Flock, on the Prussian frontier, 105 miles 
north-west of Warsaw. Population, 10,670. 

CI#nftl#BOSy one of the principal cities of Cuba, 
near the centra portion of the south coast. It lies on a 
land-locked harbour known as the bay of Jagua, which 
Columbus visited on his second voyage, and which 
Father Las Casas described as the most magnificent 
port in the world. It was settled in 1819 by refugees 
from Santo Domingo. Since 1880 its trade has in- 
creased enormously. A circular railway leads to the 
wharves and large warehouses, thereby facilitating the 


loading and unloading of vessela* ^ Many local Ktoamers 
connect the town with Batabano, Trinidad, Santiago, and 
the Isle of Pines. The streets are regularly laid out ; the 
houses are well built, and there are beautiful shade trees 
and plazas, one of which is the largest in Cuba. There is 
a bandrome main avenue, at the end of which are statues. 
It is lighted by gas and electricity, has abnmiant water- 
supply, excellent clubs, and a theatre. It has also an 
impewing governor’s house, military and government 
hospitals, market-place, and railway station. ISome of the 
largest and finest sugar estates in the world are situated 
in the vicinity, including the Soledad and others. Prolj- 
ably no place on the island offers greater advantages 
for seeing sugar-making in its most favourable aspects. 
Population (1899), 30,038. 

CiMSay a town of Murcia, Simin, on the railway and 
high road from Madrid to Cartagena, and on tin? river 
Sigura. Population (1897), 11,717. Its environs an* 
very fertile, and produce cereals, raisins, oranges, olivt?, 
spart grass. In the town itself are flour and pa^nir mills, 
sawmills, distilleries. The streets are broad, and have 
fine private residences, a modern town hall on the 
princij)al square, a large renaissance parish church, and a 
promenade styled La Glorieta. 

Clllclay the Roman Province, extended along the 
south coast of Asia Minor from the Alara Suy which 
separated it from Pamphylia, to the Giamr Datjh, M. 
Amanus, which parted it from Syria. Its northern limit 
was the crest of M. Taurus ; its southern the sea. It w'as 
naturally divided into Cilicia Trachea, west of the Lanms 
SUf and Cilicia Pedias, east of that river. Cilicia Trachea 
is a rugged mountain district formed by the sjmrs of 
Taurus, which run southwards to the sea, and often ter- 
minate in rocky headlands with small sheltered harbours, 
— a feature which, in classical times, made the coast a 
favourite resort of pirates, and, in the Middle Ages, h d 
to its occupation by Genoese and Venetian traders. The 
district is watered by the Gfuk Su (Calycadnus and its 
tributaries), and is covered to a largo extent by forests 
which still, as of old, supply timber to Eg 3 rpt and Syria. 
There were several towns but no large trade centres. In 
the interior were Koropissus {Da Bazdr\ Olba {Uzuvjahurj\ 
and, in the valley of the Calycadnus, Claudiopolis (J/e^^), 
and Germanicopolis {Ermmth\ On, or near the coast 
were Coracesium {Alaya)^ Selinus-Trajanopolis {Selinti\ 
Anomeurium, Kelenderis {KUindria\ Seleucia (Selefke), 
Korykus {Korghoz\ and Elfeusa-Sebaste {Ayash), Roads 
connected Laranda, north of the Taurus, with Kelenderis 
and Seleuceia. 

Cilioia Pedias included the rugged spurs of Taurus and a large 
plain which consists, in great p^t, of a rich stoneless loam. Its 
eastern half is studded with Isolated rocky crags, which arc 
crowned with the ruins of ancient strongholds, and broken by 
the low hills that border tlie plain of Issus. The plain is watered 
by the Cydnus (Teram Chai\ the Sarus and the Pyraniu^ 

{JihiAn), each of which brings down much silt. The Sams now 
enters the sea almost due south of Taraus, but there are clear 
indications that at one period it joined the Pyramus, and that 
the united rivers ran to the sea west of Kara-Uwu Such apFars 
to have been the case when Alexander’s army crossed Cilicia. 
The plain is extremely productive, though now little cultivated 
(see .\dana). Through it ran the groat highway, between the 
east and the west, on which stood Tarsus on the Cydnus, Adana 
on the Sarus, and Mopsuestia {Missis), on the Pyramus. North of 
the road between the two last places were Sisioii-Flaviopolis (^ts), 
Anazarbus (Anazarba), and HieropoliS'Kastaliala {Bud'nim) ; and 
on the coast were Soli- Pom peiopolis, Mallus {Kara -tosh), Jlgie 
{Ayash), Issus, Bai« {Piyas), and Alexandria ad l8sum(^/eseand- 
re^^a). The great highway from the west, on its long rough descent 
the Anatolian plateau to Tarsus, ran through a narrow ^s 
between walls of rook called the Cilician Gate, Ohulsk Bagnm. 
After crossing the low hills east of the Pyramus it passed through 
a mason^ (Cilician) gate, Demir Kapv, and entered the plain of 
Issue. From that plain one road ran southward through a 
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masonry (Syrian) gate to Alexandretta and thenoe crossed M. 
Amaims by the Syrian Gate, BeiUm PoiSt to Antioch and Syria ; 
and another ran northwards through a masonry (Amanian) gate, 
south of Toprak Kalch^ and crossed M. Amauus by the Amanian 
Gate, Bafffiehe Pass, to North Syria and the Euphrates. By the 
last pass, which was apparently unknown to Alexander, Darius 
crossed tho mountains prior to tlie battle of Issue. Both passes 
are short and easy, and connect Cilicia Pedias geo^aphically and 
]>o]itically with Syria ratlier than with Asia Minor. Another 
imj^rtant road connected Sision with Kokusos and Melitene. 
In Roman times Cilicia exported the goats’-hair cloth, Cilicium, 
of which tents were made. 

Cilicia lias been identified by some autlmrities with the Kuah 
and Helak of the emended texts of 1 Kings x. 28, and Kzek. 
xxvii. 11,^ and by Maspero with the Kcti of the Egyptian 
inscriptioilA . Oilicians aj)}>oar to liavo belonged to that 
great famlljf m nSt-Aryan tribes which included the Syro- 
Cap][)adoaia]]ur,^ or Bittites, and tho Fro to> Armenians. Under the 
Persian l^piro, Cilicia was ap]tarontly governed by tributary 
native kings who bore the name Syennesis. After Alexander’s 
death it was loosely held by the Scleucid kings, and Cilicia 
Trachea became tho haunt of pirates who wore subdued by 
Pompey. Cilicia Pedias became Roman territory in 103 B.C., and 
tho whole was organized by Pompey, 64 ii.o., into a province 
w'hich extended to and included part of Phrygia. It was 
reorganized by CossaT, 47 n.c., and about 27 n.o. became mrtof 
tho province 8yria-Cilicia-Phoenice. At first tho western tfistrict 
was left indepondcut under native kings or priest-dynasts, and a 
BTuall kingdom, under Tarkoudimotus, was left in the <>Hst ; but 
these were finally united to the jirovinco by Vespasian, a.d. 74. 
Under Diocletian, circ. 207, Cilicia, with tho Syrian and Egyptian 
Iirovinces, fortiied the Dioccsis Orioiitis. In the 7th century it 
was invaded the Arabs, who hold the country until it was re- 
oeeupiod by Nicephorus II. in 065. 

The Scljuk invasion of Anmmia was followed hy an exodus of 
Annenians southwards, and in 1080 Kliupon, a relative of tho last 
king of Ani, founded in the heart of the Cilician Taurus a small 
pritici[)ality which gradually expanded into the kingdom of 
Uesser Armenia. This Christian kingdom — situated in tho 
midst of Moslem states, hostile to tlic Byzautinos, giving valuable 
support to tho leaders of tho Crusades, and trading with tho 
groat commercial cities of Italy — had a stormy existence of about 
1100 years. Gosdaptiii I. (1096-1100) assisted tho Crusaders on 
their march to Antipch, and was created knight and marquis. 
I'horos 1. (1100-1123), in alliance with tho Christian lu-incos of 
Syria, ivaged successful war against Byzantines and Seljiiks. 
Lovond II., '‘the Great” (1185-1219), extended tho kingdom 
beyond Mount Taurus and established the capital at Sis. He 
assisted the CrualderB, and was crowned king by the aichbisbup 
of Mayonoe, .Mniod one of the Lusignaiis of Cyprus, 
llaithon 1. (1224nJP} made an alliance with the Mongols, who, 
before their adoption of Islam, ])rotected his kingdom from the 
Momldks of Egypt. When Lovond V. died (1342), John of 
Lusignan was crowned king as Oosdantin IV. ; but ho and liis 
successors alienated tho Annenians by attempting to make them 
('oiiforra to the Roman Church, and by giving all posts of honour 
to Latins, and at last tho kingilom, a prey to internal dissensions, 
siicoumbod (1876) to the attacks of tho Egyptians. Cilicia 
Trachea was occupied by the Osmaiilis in the 16th century, but 
C. Pedias was only added to the empire in 1516. From 1833 to 
1840 Cilicia formed part of tho dominion of Mahommod Ali, who 
was compelled to evacuate it by the Allied Powers. 

Ramsay. Jlistorieal Geography of Asia Minor, 1890. — Bent 
and Hicks in Journal of Hellenic Studies, 1890. — Steujiktt in 
Journal Arcfujclog. Inst, of America, 1884-85. — Makquaiidt. 
Jiomische Staatsverwaltung, (o. W. W.) 

Gilli {Slovene, Cklje), an old and jucturesque town 
with special charter and seat of a district administration in 
Styria (Austria). It is situated on tho left bank of tho 
Sann river, and is a station on the Southern Railway from 
Vienna to Trieste. Apart from the parish church, dating 
from the 14th century, Cilli furnishes some interesting 
specimens of mediaeval architecture, such as the beautiful 
Gothic chapel and the so-called German church in the 
Romanesque style. Remains of the old walls and towers 
with which tho town was once surrounded are yet visible, 
and memorials of a still earlier period of its history — 
Roman antiquities — are to be seen in the municipal 
museum. Cilli owes a good deal of its recent prosj>erity 
to the growing popularity of its river baths, which have 
converted it into a favourite summer resort. During the 
bathing season the water has a temperature of 76® to 85® 
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Fahr. It has also a considerable trade in timber, iron, 
leather, corn, and coal, while its industries include zinc 
smelting and metal works, and the manufacture of 
chemicals, explosives, veneers, leather, brick and tiles, 
flour and beer. The town has latterly taken a somewhat 
prominent part in the nationality struggle; it was an 
educational concession to the Slovene element of tho 
population which brought about the fall of the German, 
Clerical, and Polish coalition in June 1895. Population 
(1890), 6264; (1900), 6743 (about 75 per cent. German, 
and 25 per cent. Slovene ; 99 per cent. Roman Catholic, 
and 1 per cent. Protestant). 

Cilli, which is mentioned by tho Elder Pliny, and whose origin 
w^as attributed to the Celts, was ta,ken possession of by the 
Homans (15 ii.c.) under the Emperor Claudius and received the 
name of Claudia Celeja. It was incorporated with Aquileia, 
under Constantine ; and towards the oncl of the 6th century was 
destroyed hy the invading Slavs. It had a period of exceptional 
proH})ority Irom tho middle of the Idth to tlie latter half of tho 
15th century under the Counts of Cilli, on the extinction of 
which family it fell to Austria. In tho 16th century it suffered 
greatly both from revolts of tho peasantry and from the Couuter- 
jj^formation, Protestantism having made many converts in the 
district, particularly among the nobles. (iE. o’k.) 

Clnclnilfttiy the capital of Hamilton county, Ohio, 
U.S.A., situated on the north bank of the Ohio river, 
N. lat. 39® 6', W. long. 84“ 26', the tenth city in popula- 
tion in the Union. The population in 1890 was 296,908, 
71,408 l)cing foreign-born, chiefly German, Irish, British, 
and Russian; in 1900 it was 325,902. of whom 57,961 
were foreign-born and 14,482 were negroes. These figures 
do not include suburbs, with an estimated population of 
60,000; nor the cities of Covington and Newport and 
adjoining towns on the south bank of the Ohio, with a 
population of 71,329. Five bridges connect Cincinnati 
with these cities, over three of which trolley ears run. 
There are forty-four lines of street cars extending many 
miles in all directions from a common central j)oint in the 
city. These have pushed the area of residence and manu- 
facture far beyond the surrounding hills on which are tho 
original suburbs. The hill-tops are also reached by four 
incUned-plaue cable railways. The climate is salubrious ; 
the mean temperature in summer is 75*5“ F., in winter 
38*1®, and for the year 55*9®. The mean relative humidity 
is 71 per cent. According to the U.S. census, the death- 
rate of Cincinnati in 1890 was 21*0; in 1900 it was 
19'2, showing a considerable decrease. There are 376 
miles of improved streets largely paved with granite, 
asphalt, and brick, Tho adjoining parts of Oliio, Indiana, 
and Kentucky are thickly settled, and Cincinnati is the 
commercial centre of a rich, fertile, and populous region 
comprising parts of ten states. Sixteen lines of rail- 
way enter it from all dirtictious, one of which — that to 
Chattanooga, 334 miles long — was built and is owned 
by tho city. It cost 8,000,000, and is run by a 
less^ at an annual rental of $1,000,000. Steam river 
navigation has declined as railways have increased, there 
being, in 1899, mnety vessels registered with a ton- 
nage of 16,827. Tne National Government has improved 
and lighted the channel, and large quantities of coal, 
ore, iron, lumber, and salt float down in flatboats. 
Cincinnati is a growing seat of education. Bedsides the 
university of Cincinnati, with law, medical, and other 
departments, it contains St Xavier and other colleges and 
schools for general and special instruction, a college of 
music, an art school, a technical school, a mechanics’ in- 
stitute a collide of pharmacy, and a Hebrew union college 
for the education of rabbis, which is the only one of the 
kind in the United States. Scientific, social, historical, 
political, and other societies are numerous, many having 
buildings and libraries. There are 246 churches of 25 
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sects. There axe 1 city, 1 United States, 4 private and 
11 charity hospitals. A fresh-air home and farm for poor 
children has been established by private subscriptions. 
The art museum in Eden IWk vdih galleries, &c. (cost of 
building, $350,000 ; endowment, $580,000), and separate 
buildings for art school and library, are the gift of citi- 
zens ; as are also the music hall, with a seating capacity 
of 5000, whore musical festivals occur biennially ; and the 
library and two other buildings of the university in Burnet 
Woods Eark. A. huge^ well-appointed zoological garden 
is privately maintain^ but not for profit j&mong other 
new buildings are the United States building, which cost 
$5,000,000; the city hall, which cost $1,500,000; the 
court house, which leplac^ that burned by a mob in 
1884; Chamber of Commerce, Armoury, Turner’s hall. 
Odd Fellows’ temple, Young Men’s Christian Association, 
Union Trust Co., 17 storeys high; Queen City, Phoenix, 
and Cincinnati clubs. In the parks are statues of Pre- 
sidents W. H. Harrison, Garfield, and Lincoln, and of 
Captain Desmond, killed in defending the court house. 
There are 11 daily newspapers and 214 other regular 
publications. The central situation of the city and its 
accessibility make it a common meeting-place fur general 
bodies. The government is by a mayor, a board of legis- 
lation, and a general administrative board of public service 
of five members, all elective. The rate of taxation is 2*574 
per cent ; the public debt $25,546,456.4*3 (including the 
cost of the railway to Chattanooga) ; the city’s credit is 
high, 3 per cent, bonds commanding a premium. The 
* greatest recent growth of Cincinnati has been indxistrial. 
There are over 200 industries. 


Yoar. 

Efitabligh- 

ments. 

Caah Capital and 
Property occupied. 

Hands 

employed. 

Products. 

1880 

1890 

1898 

6493 

7832 

8667 

1108,635,220 

136,419,658 

171,681,264 

74,798 

96,689 

115,944 

$148,967,280 

196,063,983 

286,162,060 


Cincinnati ranks first in the United States in the manu- 
facture of vehicles, harness, leather, hardwood lumber, 
wood -working machineiy, machine tools, printing ink, 
soap, pig-iron, tobacco, and whisky, second in that of 
shoes, and fourth in that of clothing, cooperage, and pianos. 
The statistics for 1899 were ; — 


Clothing 
Cooperage . 

Harness 

Hardwood lumber 
Leather 
Machine tools 
Pianos 
Pig-iron 
Printing ink 
Shoos . 

Soap . 

Tobacco 
Vehicles 
Whisky . 

Wood- working machinery 


(125,457,000 

3.288.500 

5.250.000 
24,000,000 

4.604.000 

8.340.000 

2.600.000 

38.375.000 
1,000,000 
9,619,838 

9.826.500 
9,256,414 

9.750.000 

38.603.000 

1.650.000 

There are 19 banks~other than Savings and Building 
and Loan Associations, which are niftnerous — with a 
capital of $8,415,000, and total clearings in 1899 of 
$748,490,350. (j. ha.) 

Cln0llltttOffrAph« — The cinematograph is an 
application of photography to the zoetrope. This appara- 
tus shows in rapid sequence a series of views representing 
closely successive pha^s of a moving object, and persist- 
ence of vision creates the illusion that the object is in 
motion. The cinematograph, invented by Edison in 1894, 
is the result of the inti^uction of the flexible film into 
photography in place of glass. A long sensitized film is 
moved across tjSie focal plane of a camera and exposed 
intermittently to moving objects. A series of images 


results,^ which when [>assed in rapid and intermittent 
succession before the eye gives the apiwsarancc uf a photo- 
graph in motion. The original api:>amtu8 showed the film 
to a single observer, but in its iHsrfccted form it throws the 
successive images on a screen by means of a lantern so that 
an entire audience can see them. In one ai>paratiis for 
making the exposures a cjim jerks the film the field 
once for each picture, the slack being gatliered in on a 
drum at a constant rate. In another four lenses are 
rotated so as to give four images for each rotation, the 
film travelling so as to present a new portion in the field 
as each lens comes in place. Tweuty-fivij to fifty pictures 
may be taken per second. At the slower yate it is 
found in practice that during the operation the film 
should be stationary about |-^ths of the tihus. The 
films are devcloi>ed on large drums, witliin wdiieh d ruby 
electric light may lie fixed to enable the ]>nK*-e.ss to be 
watched. In the magic lantern an electric lamp or lime- 
light of high power projects, through an objccti\'e lens, the 
successive images of the film upon a distant sereim. Such 
subjects as an army on the march, or an express train at 
full speed, are presented with miirvellous distiiietncss and 
completeness of detail. To regulate tlie feed in the lantern 
a hole is punched in the film for each picture. These 
holes must be extremely accurate iu j>osition. As they 
wear the feed becomes irregular, and the picture dances 
or vibrates in an unplcastint manner. For jin htmr’s 
exhibition 50,000 to 165,000 pictures arc needed, and 
they are fed at the rate of 26 miles an hour. A 
very simple system of exhibiting the vicjws consists 
in attaching them by their lower edge transversely to 
a band which moves over two rollers. A detent at 
the top holds back the top edges so that they fly 
across, as the band rotates, like the leaves of a book. 
By looking at them at this point the e$<^t of motion 
is produced. This method has been so simplified that 
little books of cinetoscopic views are sold, from which 
the moving effect is obtained by simply hitting the 
leaves escape rapidly from the thumb as thq book is bent 
backwards. . 4 ;t. o’c. s.) 

CintrAy a picturesque town of Foitugal, district 
Lisbon, 16 miles north-west from Lisbon, in great repute 
as a summer resort owing to its salubrious climate. Many 
new villas have recently Wn built. Population, 4928. 

Ciotaty Lay a cotist town and railway station, 
France, department of Bouclics-du-Kh6ne, arroiidissement 
of Marseilles, 20 miles south-east of that town. The port, 
easily accessible for vessels drawing 19 feet, is well sheltered, 
and defended by a battery. Large shipbuilding yards and 
repairing docks give employment to about 3000 Avorkinen. 
Other important industries are the fisheries and the coral 
fishery, • Coasting trade is actively carried on ; the town 
is frequented for sea-bathing. Population (1881), 8045; 
(1901), 11,311. 

CIrclOVillOy capital of Pickaway county, Ohio, 
U.S.A., on the east bank of Scioto river, wliicli here is 
not navigable. It is on the Cincinnati and Muskingum 
Valley, and the Norfolk and Western Railways, at an 
altitude of 707 feet. Its manufactures consist in large 
j)art of furniture and agricultural implements. It oicupies 
the site of ancient earthworks of the mound-builders, from 
one of which, a circle, it derives its name. IVpulation 
(1880), 6046 ; (1900), 6991. 

Circulation of the blood. under 

Physiology {Vascular System) and Patholocv (Chruia- 
tion), 

Cittadollay a town of Italy, Veiietia, province of 
P^dua, 23 miles north by west from Padua. It is still 
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surrounded with medueval walls and towers, and possessed 
of a line parish church, theatre, and botanical garden. It 
was founded in 1220 as a border defence of the people 
of I’adua against Treviso. It has a technical school 
Population, about 9500. 

OlttanOVAp a town of Calabria, Italy, province of 
Ileggio, 31 miles tiorth>oust from lleggio. It was built up 
aut of the ruins of the former Casalnuovo (destroyed by an 
earthquake in 1783), and took its present name in 1852. 
It has olive-oil presses. Population, about 11,400. 

OludAd BoliVCiri capital of the state of Bolivar 
in Venezuela, on tlie right bank of the Orinoco river, about 
240 miles from the momth, at an elevation of 187 feet 
above the Ho«a. U]) to 1846 it was known as Angostura. 
Its ])Opulatiou iiuinlxTS ever 15,000. It is a great com* 
mercial centre for the whole Quiana region; the port 
througli which all the gold is exported ; maintains steam- 
ship communication with Trinidad; and is the starting- 
ixrint for tln^ steamers furnishing the mail, passenger, and 
freight scirvias to all points on the up^jer Orinoco and 
Ix^twcen Apure and Nutrias. The market, cathedral, 
masonic temple, custom-house, university, and theatre are 
the most important buildings. The customs receipts for 
the year ending 30tb June 1896 were 3,285,371 lx>livars. 
The returns of shipping for 1898 wore— entered 70 ships 
of 22,326 tons, cleared 59 ships of 21,762 tons. The 
value of the exports in 1897 wasi339,197, and in 1898 
it was £354,008, In 1897 the imports were valued at 
£243,845, and in 1898 at £233,800. 

CiudMl R0Alf a province of South (/cntral Spain 
divided into 10 administmtive districts and 96 parishes, 
with an area of 7840 «(|uare miles. Tlie po[mlation was 
292,291 in 1887 and 305,002 in 1897. Only about 
8000 acres properly irrigated, 670,000 acres are 
covered with {|Hrest.s, and alx)ut 1200 square miles are 
covcjred with sjmrso vegetation and meagre brushwood. 
It is the gnizing ground of large flocks, but the locust 
]ilnguo often destroys vast extents of jiasturo. Some of the 
rivers of Ciudad Roiil, like the Yavalon and Azuel, curiously 
rise from chalky soil, and from their very sources give 
abundant 8U]>]dies of water to many mills. Almost the 
wdiole i)rovince is in the uj)per basin of the Guadiana, 
except the soutliorninost jiart, where several tributaries 
of the Guadahinivir water some districts. The moans of 
communication, exco])t the railways, are in a very Imd 
condition. In 1897, out of 53,944 boys and girls between 
the aiges of 4 and 14, there wore 32,338 on the school 
n^gisters, but only 22,601 really attended classes. The 
]irovince lots 280 miles of railways, and one will connect 
the iuqjortant coal-mines of Puertollano with Cordova. 
One (piieksiher, one zinc, 6 coal, and 18 lead mines 
were worked in 1898. The province produced 19,945 
tons of quicksilver ore, 201,097 of coal, 4261 of lead, and 
23,514 of argentiferous lead. The not increase of cool 
was 70,550 tons in 1898, l)oing 54 per cent, over the 
figures of 1897. The mines em]>loyed in all 5257 men, 
679 lads, 177 women. The live stock includes 12,001 
horses, 36,051 mules, 33,380 asses, 21,680 cattle, 337,892 
siieep, 196,501 goats, and 57,790 jugs. 288,437 acres 
are devoted to wheat crops, 136,037 to barley, 15,042 
to rye, 7607 to oiits, 3688 to i»od fruit, 150,744 to 
vines, 80,045 to olives. 

Oludad RMilp the capital of the above province, 
had a population of 14,700 in 1887, and 14,547 in 1897. 
It has fine modern schools, an institute, a training school 
for teachers, and some good public buildings, town hall, 
barracks, casinos, prison. The chief commerce of the 
town is in agricultural products and live stock at the 
weekly fairs. 


-CIVIL LIST 

Olvll Ufta — ^The civil list is the account in which are 
contained all the expenses immediately applicable to the 
supiiort of the British sovereign’s household and the honour 
and dignity of the crown. An annual sum is settled by 
Parliament at the beginning of the reign on the sovereign, 
and is charged on the Consolidated Fund. But it is only 
from the reign of William lY. that the sum thus voted 
has been restricted solely to the personal expenses of the 
crown. Before his accession many charges properly be- 
longing to the ordinary ex|)en8es of Government had been 
placed on the civil list. The history of the civil list dates 
from the reign of William and Mary. Before the Revolu- 
tion no distinction had been made between the 
expenses of Government in time of peace and 
the expenses relating to the ixirsonal dignity and sup{)ort 
of the sovereign. The ordinary revenues derived from 
the hereditary revenues of the crown, and from certain 
taxes voted for life to the king at the beginning of each 
reign, were Bup}X)Bed to provide for the support of the 
sovereign’s dignity and the civil Government, as well as 
for the public defence in time of peace. Any saving made 
by the king in the ox{)onditure touching the government 
of the country or its defence would go to swell his privy 
purse. But with the Revolution a step forward was 
made towards the establishment of the ])rinciple that the 
expenses relating to the support of the crown should be 
separated from the ordinary ex|jcnsc8 of the State. The 
evils of the old system under which no appropriation was 
made of the = ordinary revenue granted to the crown for 
life had been made manifest in the reign of Charles IL 
and James II. ; it was their control of these large revenues 
tliat made them so independent of Parliament. Moreover, 
while the civil Government and the defences suffered, the 
king could use those revenues as he liked. The Parlia- 
ment of William and Mary fixed the revenue of the crown 
in time of peace at £1,200,000 per annum ; of this sum 
about £700,000 was appropriated towards the “ civil list.’^ 
But from this the sovereign was to defray the expenses of 
the civil service and the payment of pensions, as well as 
the cost of the support of the royal household and his own 
personal cx})en8cs. It was from this that the term “ civil 
list ” arose, to distinguish it from the statement of military 
and naval charges. The revenue voted to meet the civil 
list consisted of the hereditary revenues of the crown and 
a part of the excise duties. Certain changes and additions 
wore made in the sources of revenue thus appropriated 
between the reign of William and Mary and the accession 
of George III., when a different system was adopted. 
Generally speaking, however, the sources of revenue re- 
mained as settled at the Revolution. 

Anne had the same civil list, estimated to produce an 
annual income of £700,000. During her reign a debt of 
£1,200,000 was incurred. This debt was paid 
by Bzrliament and charged on the civil list 
itself. George I. enjoyed the same revenue by 
parliamentary grant, in addition to an annual 
sum of £120, 00{) on the Aggregate Fund. A debt of 
£1,000,000 was incurred, and discharged by Ptoliament in 
the same manner as Anne’s debt had been. To Gooige IL 
a civil list of £800,000 as a minimum was granted, Rtrlia- 
ment undertaking to make up any deficiency if the sources 
of income appropriated to its service fell short of that sum. 
Thus in 1746 a debt of £456,000 was paid by Parliament 
on the civil list On the accession of George III. a change 
was made in the system of the civil list Hitherto the 
sources of revenue appropriated to the service 
of the civil list had been settled on the crown. * 

If these revenues exceeded the sum they were computed 
to produce annually, the surplus went to the king. George 
ILL, however, surrendered the life-interest in the hereditary 
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revenues and the excise duties hitherto voted to defray 
the civil list expenditure, and any claim to a surplus for 
a fixed amount. The king still retained other large 
sources of revenue which were not included in the civil 
list, and were free from the control of Parliament. The 
revenues from which the civil list had been defrayed were 
henceforward to be carried into, and made part of, the 
Aggregate Fund. In their place a fixed civil list was 
granted — at first of i£723,000 per annum, to be increased 
to £800,000 on the falling in .of certain annuities to | 
members of the royal family. From this £800,000 the 
king’s household and the honour and dignity of the crown 
were to be supported, as well as the Civil Service offices, 
pensions, and other charges still laid on the list. 

During the reign of C^orge III. the civil list played an 
important part in the history of the struggle on the part 
of the king to establish the royal ascendancy. From the 
revenue appropriated to its service came a large portion of 
the money employed by the king in creating places and 
pensions for his supporters in Parliament, and, under the 
colour of the royal bounty, bribery was practised on a 
large scale. No limit was set to the amount applicable 
to the pensions charged on the civil list, so long as the 
sum granted could meet the demand ; and there was no 
principle on which the grant was regulated. Secret 
{lensions at the king’s pleasure were paid out of it, and in 
every way the independence of Parliament was menaced ; 
and though the more legitimate expenses of the royal 
household were diminished by the king’s penurious style 
of living, and though many charges not directly connected 
with the king’s {jcrsoiial exi)enditura were removed, the 
amount was constantly exceeded, and applications were 
made from time to time to Parliament to pay off debts 
incurred; and thus opportunity was given for criticism. 
In 1769 a debt of £513,511 was paid off in arrears; and 
in spite of the demand for accounts and for an inquiry 
into the cause of the debt, the ministry suc- 
ceeded in securing this vote without granting 
cMl UaL information. All attempts to investigate 

the civil list were successfully resisted, though 
Lord Chatham went so far as to declare himself convinced 
that the funds were expended in corrupting members of 
Parliament. Again, in 1777, an application was made to 
Parliament to pay off £618,340 of debts; and in view of 
the growing discontent Lord North no longer dared to 
Avithhold accounts. Yet, in spite of strong opposition and 
free criticism, not only was the amount voted, but also a 
further £100,000 per annum, thus raising the civil list to 
an annual sum of £900,000. 

In 1779, at a time when the expenditure of the country 
and the national debt had been enormously increased by 
the American war, the general dissatisfaction found voice 
in Parliament, and the abuses of the civil list were specially 
singled out for attack. Many {)etitions were presented 
to the House of Commons praying for its reduction, and 
a motion was made in the House of Lords in the same 
sense, though it was rejected. In 1780 Burke brought 
forward his scheme of economic reform, but his name was 
already associated with the growing desire to remedy the 
evils of the civil list by the publication in 1769 of his 
pamphlet on “The Causes of the Present Discontent.” 
In this scheme Burke freely animadverts on the profusion 
and abuse of the civil list, criticizing the useless and 
obsolete offices and the offices i)crformed by deputy. In 
every de^rtment ho discovers jobbery, waste, and pecula- 
tion. His proposal was that the many offices should be 
reduced and consolidated, that the pension list should bo 
brought down to a fixed sum of £60,000 per annum, and 
that pensions should be conferred only to reward merit or 
fulfil real public charity. All pensions were to be paid at ! 
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the Exchequer. He proposed also that the civil list should 
bo divided into classes, an arrangement which later was 
carried into effect. In 1780 Burke succeeded in bringing 
in his Establishment Bill ; but though at first it met will) 
considerable sup^iort, and was even njad a second tiiiu*. 
Lord North’s Government defoate<l it in j-oinmittee. The 
next year the Bill was again intro<luced into the Hunse of 
Commons, and Pitt nuuie his first sikjccIi in its favour. 
The Bill was, however, lost on the se^cond rt‘ading. 

In 1782 the Rockingham Ministry, }»le.dgo(l to economic 
reform, came into power; and the Civil L,ist Act, 1782, 
was introduced and carried with the express 
object of limiting the iwitronage and influence 
of ministers, or, in other words, the ascendancy 
of the crown over Parliament, Not only did the Act 
effect the abolition of a numbei^ of useless offices, but it 
also imposed restraints on the issue of secret s(?rvi(^c money, 
and made provision for a more effectual sujwrvision of the 
royal expenditure. As to the pension list, the annual 
amount was to he limitc^d to £95,000 ; no ijcnsioii to any 
one person was to exceed £1200, and all j)ensions were to 
be paid at the Exchequer, thus putting a 8k)]» to secret 
|)ensions ^myable during ifleasure. Moreover, ]>ensions 
were only to be bestowed in the way of royal l>ounty for 
persons in distress or as a reward for nuirit. Another 
very important change was made by this Act : the civil 
list was divided into classes, and a fixed amount was to 
be appropriated to each class. The following were the 
classes ; — 

1. Ponsions and allowances of the royal family. 

2. Payment of salaries of Lord Chancellor, 8|>«akcr, and judges. 

8. Salaries of ministers to foreign courts resident at the same. 

4. Approved bills of tradesmen, artificers, and labourers for any 

article supplied and work dune for Ills Majesty’s service. 

5. Menial servants of the household. 

6. Pension list. ’ . 

7. Salaries of all other places x>Ayablo out , of liho civil list 

revenues. 

8. Salaries and pensions of treasurer or conmiissionerH of the 

treasury and of the Chancellor of tlie Exchequer. 

Yet debt was still the condition of the civil list down 
to the end of the reign, in spite of the ref onus c^stablishcd 
by the Rockingham Ministry, and notwithstanding the 
removal from the list of many charges unconnected with 
the king’s ^xirsomil expenses. The debts discharged by 
Parliament Ixstweon 1782, the date of the passing of the 
Civil List Act, and the end of George III.’s rtiign, amounted 
to £2,300,000. In all, during his reign £3,398,061 of 
debt owing by the civil list was jmid off. 

With the regency the civil list was increased by 
£70,000 per annum, and a special grant of £100,000 was 
settled on the Prince Regent. In 1816 the annual 
amount was settled at £1,083,727, including the establish- 
ment of the king, now insane ; though the civil list was 
relieved from some annuities payable to the royal family. 
Novorthelcss, the fund still continued charged with such 
civil ex{)enscs as the salaries of judges, ambassadors, and 
officers of state, and with pensions granted for public 
services. Other reforms were made as regards the defini- 
tion of the several classes of expenditure, while the ex- 
penses of the royal household were henceforth to bo 
audited by a Treasury official — the auditor of the civil 
list. On the accession of George IV. the civil list, freed 
from the expenses of the late king, was settled at £845,727. 
On William IV. coming to the throne a sum of £510,000 
per annum was fixed for the service of the civil list. 
The king at the same time surrendercd all the sources of 
revenue enjoyed by his predecessors, apart from the civil 
list, represented by the hereditary revenues of Scotland — 
the Irish civil list, the droits of the crown and admiralty, 
the 44 per cent duties, the West India duties, and other 

S. III. ~ 13 
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casual revenues hitherto vestod in the crown, and inde- 
jwndont of Parliament The revenues of the duchy of 
Lancaster were still retained by the crown. In return for 
this surrender and the diminished sum voted, the civU list 
was relieved from all the charges relating rather to the 
civil Qovernment than to the support of the dignity of the 
crown and the royal household. The future expendi- 
ture was divided into five classes, and a fixed annual sum 
was appropriated to each class. • The pension list was 
reduced to J^75,000. The king resisted an attempt on 
the i>art of the select committee to reduce the salaries of 
the officers of state on the grounds that this touched 
his prerogative, and the ministry of Earl Grey yielded to 
his remonstrance. 

The civil list of Queen Victoria was settled on the 
same principles as that of William IV. A considerable 
reduction was made in the aggregate annual 
voted, from £1510,000 to £385,000, and 
oiviniMt* pension list was separated from the ordinary 
civil list. The civil list proper was divided 
into the following five c!laHses, with a fixed sum appropriated 
to etich ; — 


Privy purso £60,000 

HalarioH of houHebold . . i;n,260 

KxpensOH of hoUHtihold . . 172,&00 

Iloyal hoiuity, &o. . . . 13,200 

Unappropriated .... 8,040 


In addition the Queen might, on the advice of her 
ministers, grunt jmnsions up to £1200 per annum, in 
accordance with a resolution of the House of Commons of 
1 8th Febriuiry 1834, ‘*to such persons as have just claims 
on the royal ^neficenco, or who, by their i)er 80 ual services 
to the crown, by the performance of duties to the public, or 
by their useful discoveries in science and attainments in 
literature and art, have merited the gracious consideration 
of the sovereign and the gratitude of their country.” The 
service of these {HJiisions increased the annual sum devoted 
to 8U[>i>ort the dignity of the crown and the expenses of 
the household to about £409,000. The list of pensions 
must bo laid before l\irliament within thirty days of 20th 
Juno. Thus the civil list was reduced in amount, and 
relieved from the very charges which gave it its name 
as distinct from the statement of military and naval 
charges. It now really only dealt with the support of the 
.dignity and honour of tlie crown and the royal household. 
'J'lie arrangeinont w'as most successful, and during the 
last three reigns there was no application to Parliament 
for the discharge of debts incurred on the civil list. 

The death of Quchui Victoria rendered it necessary that 
a renewed provision should bo made for the civil list ; and 
King Edward VIL, following former precedents, 
Act J90t, unreservedly at the dis(K)sal of Parlia- 

ment his hereditary revenues. A select com- 
luitteo of the House of Commons w’as appointed to 
consider the provisions of the civil list for the crown, 
and to report also on the question of grants for the 
honourable support and maintenance of Her Majesty the 
Queen and the ineml>ers of the royal family. The 
committee in their conclusions w^cre guided to a consider- 
able extent by the actual civil list ex[.)enditure during the 
lost ten years of the last rtugu, and made ceitain recom- 
mendations whicli, without undu6 interference with the 
sovereign’s personal airangemonts, tended towards in- 
creased efficiency and economy in the sup})ort of the 
sovereign’s household and the honour and cHgnity of the 
<Towi. On their report was based the Civil List Act| 
1901, which established the new civil list. The system 
that the hereditary revenues should as before be ])aid into 
the exchequer and bo part of the consolidated fund was 
maintained. The amount i»ayable for the civil list was 
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increased from £385,000 to £470,000. In the application 
of this sum the number of classes of expenditure to which 
separate amounts are to be appropriated is increased from 
five to six. The following is the new arrangement of 
classes : — Ist class, Their M^esties’ privy purse, £1 10,000 ; 
2nd class, salaries of His ME^esty’s household and iwtired 
allowances, £125,800 ; 3rd cIm, expenses of His Msgesty’s 
household, £193,000; 4th works (the interior 

repair and decoration of Buckingham Palace and Windsor 
C^loi £20,000; 5th class, royal bounty, alms, and 
special services, £13,2b0; 6th class, unappropriated, 
£8000. The system relating to civU list pensions, 
established by the CivU List Act, 1837, continues to 
apply, but the pensions are not to be regarded as charge- 
able on the sum paid for the civil list. The committee 
also advised that the mastership of the Buckhounds should 
not be continued ; and His Majesty, on the advice of his 
ministers, agreed to accept their recommendation. The 
maintenance of the royal hunt thus ceases to bo a charge 
on the civil list. The annuities of £20,000 to the prince 
of Wales, of £10,000 to the princess of Wales, and of 
£18,000 to His Migesty’s three daughters, are not 
included in the civU list, though they are conferred by 
the same Act. Other grants made by special Acts of 
Parliament to members of the royal family are also 
excluded from it. (h. s. s.) 

Civil SsrvICtta — BritisJi Empire. — The civil 
service is the generic name given to all public servants. 
It is the machinery by which the executive, through the 
various administrations, carries on the central government 
of the country. The cost of the civil services has increased 
of late years. The net total of the estimates for the civil 
services for 1901-2 was £23,630,120, as oj)posed to 
£22,838,808 for 1900-1. The increase (after the adjust- 
ment of certain items) was £783,812, as opposed to the 
increase of £659,143 in 1900-1. 

The appointments to the civil 8er\ice until the year 
1855 were made by nomination, with an examination not 
sufficient to form an intellectual or oven a physical test. 
It was only after much consideration and almost years of 
discussion that tho nomination system was abandoned. 
Various commissions reported on the civil service, and 
Orders in Council were issued. Finally in 1 855 a qualifying 
examination of a stringent character was instituted, and in 
1870 the principle of oj^en comi»etition was adopted as a 
general rule. On the report of the Playfair Commission 
(^1876), an Order in Council was issued dividing the civU 
service into an upiHJr and lower division. The Order in 
Council directed that a lower division should bo consti- 
tuted, and men and boy clerks holding permanent posi- 
tions replaced the temporary assistants and writers. The 
** temporary ” assistant was not found to be advantageous 
to the service. In December 1886 a new class of assistant 
clerks was fonued to replace the men copyists. In 1887 
the Ridley Commission reported on tho civil service 
establishment. In 1890 two Orders in Council w'cre issued 
based on the reports of tho Ridley Commission, w^hich sat 
from 1886 to 1890. The first Order constituted what is 
now known as the second division of the civil service. 
The second Order in Council concerns the officers of the 1st 
class, and provision w^as made for the possible promotion 
of the second division clerks to the first division after 
eight years’ servicet 

The whole system is under the administration of the 
CivU Service Commissioners, and power is given to them, 
with tho approval of the Treasury, to prescribe the subjects 
of examination, limits of age, <kc. The age is fixed for 
compiUsory retirement at sixty-five. In exceptional cases a 
prolongation of five years is within the powers of the Civil 
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Service Commissioners. The examination for 1st class 
clerkships is held concurrently with that of the civil 
service of India and Eastern cadetships in the coloni^ 
service. Candidates can compete for all three or for two. 
In addition to the intellectual test the candidate must 
fvJfil the conditions of age (22 to 24), must present 
recommendations as to character, pass a medical examina- 
tion, and must also pay a fee of £6, The subjects include 
the language and literature of England, France, Germany, 
ancient Greece and Home, Sanscrit and Arabic, mathe- 
matics (pure and applied), natural science, history (English, 
Greek, Roman, and general modern), political economy 
and economic history, mental and moral philosophy, 
Roman and English law and political science. The 
candidate is oblig!^ to reach a certain standard of know- 
ledge in each subject before any marks at all are allowed 
him. This rule was made to prevent success by mere 
cramming, and to ensure competent knowledge on the 
basis of real study. Clerks of Class I. are employed in the 
following departments and oiilcea : — 


Admiralty, Head Office and 

Out|K>St8. 

Agriculture, Board of. 

Onief Socrotai^'B Office, Ireland. 
Civil Service Commission. 
Colonial Office. 

Constabulary, Ireland (Inspector- 
OenoraVs Office). 

Customs. 

Exchequer and Audit Depart- 
ments. 

Home Office. 

India Office (Correspondence, 
Political, Accountant - Gone- 
ral’s Store and Audit Depart- 
ments). ! 


Inland Revenue. 

Local Government Board, Eng- 
land and Ireland. 

Lunacy Commission. 

Patent Office. 

Post Office. 

Privy Council Office. 

Record Offices, England and 
Ireland. 

Science and Art Department. 
Scottish Office. 

Supreme Court Pay Office, Eng- 
land. 

Trade, Board of. 

Treasury. 

War Office. 


The maximum scale of the salaries of clerks of Class I. 


is as follows : — 3rd class, £200 a year, increasing by £20 
a year to £500; 2nd class, £600, increasing by £25 a 
year to £800 ; 1st class, £850, increasing by £50 a year 
to £1000. Their pensions are fixed by the Superannuation 
Act 1859, 22 Viet. c. 26 : — 

** To any person who shall have served ten years and upwards, 
and under eleven years, an annual allowance of ton-sixtieths of 
the annual salary and emoluments of his office : 

** For eleven years and under twelve years, an annual allowance 
of oloven-sixtioths of such salary and emoluments : 

**And in like manner a further addition to the annual allow- 
ance of one-sixtieth in respect of each additional year of such 
servico. until the completion of a period of service of forty years, 
when tlie annual allowance of forty-sixtieths may be granted ; and 
no additions shall bo made in respect of any service beyond forty 
years.” 

The ** ordinary annual holidays allowed to officers'* (Ist class) 
** sliall not exceed thirty-six week-days during each of their first 
ten years of service and forty-eight week-days thereafter.” Order 
in Council, 15th August 1890. 

Within that maximum heads of departinonts have now, as 
they have hitherto had, an absolute discretion in iixing the annual 
leave.” 


Sick leave can be granted on full salary for not more 
than six months, on half salary for another six months. 

The scale of sdary for 2nd division cle|;ks begins at £70 
a year, increasing by £5 to £100; then £100 a year, 
increasing by £7, 10s. to £190; and then £190 a year, 
increasing by £10 to £250. The highest is £300 to £500. 
Advancement in the 2nd division to the higher ranks 
dei)end8 on merit, not seniority. The ordinary annual 
holiday of the 2nd division clerks is 14 working days for 
the first five years, and 21 working days afterwards. They 
can be allowed sick leave for six months on full ])ay and six 
months on half pay. The subjects of their examination 
are : — (1) handwriting and orthography, including copying 
MS. ; (2) arithmetic ; (3) English composition ; (4) precis, 
including indexing and digest of returns; (5; book- 
keeping and shorthand writing; (6) geography and 


English history; (7) Latin or French or German; (8) 
elementary mathematics; (9) inorganic chemistry with 
elements of physics. Not more than four of the subjects, 
(4) to (9), are to be taken. The candidate must bo 
between the ages of 17 and 20. The fot? is A 
certiiiii nniiil^er of the places in the 2nd division were 
I'eservetl for the t*andidates from the boy clerks a])pointe<l 
under the old system. The severity of the com])etition is 
shown by the fact that in February 1900 there were 932 
candidates for 120 places. Candidates are allowed a 
choice of departments subject to the exigencies of the 
services. The departments are as follows : — 


Agriculture, Board of. 
Admiralty. 

British Musoum. 

OUancory Department (Edin- 
burgh). 

Charity Commission. 

Chelsea Hospital. 

Chief Secretary’s Office (Dublin). 
Chief Secretary’s Office, Veteri- 
nary Department. 

Civil Service Commission. 
Colonial Office. 

Constabulary (Ireland), In- 
spoctor-Generars Office. 
CuHtoms (London, Liver^iool, 
and Outposts). 

Deeds, Registry of (Dublin). 
Dublin Metropolitan Tolicc 
Office. 

Education Department. 
Exchequer and Audit Office. 
Exchequer Office (Scotland). 
Fisheries Office (Dublin). 
Fishery Board (Scotland). 
Foreign Office. 

Friendly Societies Registry. 
Home Office. 

Inland Revenue — 

Offices in Loudon. 

Offices in Edinburgh. 

Offices in Dublin. 

Local Govermiient Board 

(London). 

Local Government Board (Edin- 
burgh). 

Local Government Board 

(Dublin). 

Lunacy Commission. 

Mint. 

National Debt Office. 

National Education Office (Dub- 
lin). 

Taymaster - General’s Office 

(London and Dublin). 


Pay Office of the Supreme Court. 

Post Office (London). 

Post Office (Edinburgh). 

Post Office (Dublin). 

Prisons Board (Dublin). 

Prisons Dopartineiit (ICdin- 
burgli). 

Privy Council Office. 

Public Works Loan Office. 

Public Works Office (Dublin). 

Reformatories Office. 

Registrar • Generals Office 
(London). 

Registrar-Goneral's Office (Edin- 
burgh). 

Registrar-Gonorars OHicc (Dub- 
lin). 

Science and Art Department 
(London). 

Science and Art Department 
(Dublin). 

Scotland, Office of Secretary for. 

Scottish Education Departiuent. 

Stationery Officjc. 

Supreme Court of Judicature 
(Ireland) Accounting Office. 

Teachers’ Pimsion Offic«‘- (Dublin). 

Trade, Board of. 

Troile, Board of ; Bankruptcy 
Department. 

Trade, Boanl of ; Commercial, 
Labour, and Statistical Dcjiart- 
meut. 

Trade, Board of ; Patents Ollice. 

Seamen’s Registry Office. 

Treasury. 

Treasury, Remembrancer s Office 
(Dublin). 

Valuation Office (Dublin). 

War Office. 

War Office, Royal Army Clothing 
Depot. 

Works, Office of. 


The total number of 2nd division clerks employed is 2945. 

A new class of assistant clerks or abstractors was formed in 
1886. The appointments are made from the ranks of the men 
copyists. The maximum salary is about JCUtO. Now only 9I> 
men copyists remain, so this source for candidates is practically 
exhausted, but open competition has not yet been instituted for 
the assistant clerkships. The subjects of the examination that 
is held are — handwriting, orthography, arithmetic, English 
composition, digesting returns into summaries, and googra}>hy. 
A competent amount of general proficiency is insisted uj)oii. 
Tliis now class has been introduced into the following offices 
Admiralty, Board of Agriculture, Census Office, Charity Com- 
mission, Customs, Education Department, General Registrar 
Office, Homo Office, Irish Land Commission, Inland Revenue, 
Local Government Board (England and Ireland), General Post 
Office (Havings Bank Deparimeut, London and Dublin), Prisons 
Commission (England ana Scotland), Public Works Loan Board, 
General Prisons Board (Ireland), Registrar - General’s Office 
(Dublin), Heionoe and Art Department, Seamen’s liegistry Office, 
Board of Trade, Treasury, War Office, and Office of Woods (Quit 
Rent Office, Dublin). 

A new class of boy copyists has also been established. 1 hoy 
are almost entirely employed in London, a few in Dublin and 
Edinburgh, and, very seldom, in son»e provincial towns. Iho 
subjects of their examination are : 06%aft>riy--hauflwriting and 
orthography, arithmetic, and English composition. Optimal — • 
(any two of the following) : (1) copying MS. ; (2) geography ; (8) 
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Kngliiih histoi^ ; (4) traniUtion from one of the following 
languages— Latin, French, or German ; (0) Euclid, bk. i. and ii., 
and algebra, up to and including simple equations ; (6) rudimentH 
of ohemistry and physics. Candidates must be between the ages 
of fifteen and eighteen. They liave no claims to superannuation 
or compensation allowance. Boy copyists will not be retained 
after the age of twenty. 

Caiididateft for the Civil Service of India take the same 
examination as for 1st class clerkships. Candidates suc- 
cessful in the examination must subsequently sjiicnd one 
year in England. They receive for that year £100 if 
they elect to live at one of the universities or colleges 
ap]jroved by the Secretary of State for India. At the 
close of this year they will bo submitted to a final 
examination in the following subjects — Indian Penal Code 
and the CckIc of Criminal Pro<teduro, the principal 
vernacular language of the province to which they are 
assigned, the Indian Evidence A(!t (these three subjects 
are coiiquilsory), the Code of Civil Procedure and the 
Indian Contract Act, Hindu and Mahommedan Law, 
Sanscrit, Arabic, Persian, the history of British India, 
Chinese (for Burma only). Of thcs<^ st^ven two are to bo 
selected, mit a candidate may not take Arabic or Sanscrit 
both in tlio first examination and in the final. They must 
also a thorough examination in riding, which is con- 
ducted at the Ttoyal Artillery Hiding Scliooi at Woolwich. 
On rtiacliing India ihi;ir salary begins at 400 ru|)ees a 
month. In 1899 the value of the rui)eo was ijermanently 
fixed by Ooverninent at Is. 4cl. They may take, as 
leave*, ono-fourth of the time on active service in jicriods 
strictly limited by n'gulation. After twenty-five ycjars* 
service (of whi<!h twenty-ono must be active s«*rvice) they 
can retire on a pension of £1000 a year. The unit of 
administration is the district. At the head of the district 
is an executive officer called either collector-magistrate or 
deputy-(!Oininissioner. In most provinces he is ros[K)nsiblo 
to the commissioner, who corresjionds directly with the 
])rovincial government. Thu Indian civilian after four 
years^ probation in Iwth branclu?s of the service is cxilled 
iqxm to elect whether ho will enter the revenue or judicial 
department, and this choice as a rule is held to be final 
for his future work. 

Gandirlatfls for tlio Indian Forost Service have to pass a com- 
peiitivo fl.xaiiuiititioii, one of the compulsory subjects being 
ilorman. They have also to pass a severe moaioal examination, 
especially in their powers of vision and hearing. Tlii*y must bo 
hot ween the agi\s of sc^ eiitoeii and twenty. Sm^cossful candidates 
are required to pass a throe years* course, with a final examina- 
tion, seven toruis of tho course at Cooper’s Hill, the rest 
of tlic time receiving prot^tical instruction in Continental forests. 
Tile obligatory expenses at Coojiev's Hill are £61 a term, and 
£lh0 is charged for the time abroad. On reaching India they 
start os assistant couservutors at 2h0 rupees a month. Tho 
highest salary, that of iiiHj)ectur-geiioral of forests, in tho India 
Forest Service is *2000 rupei^s a mouth. 

Tho Indian Police Service is entered by a comjictitivc examina- 
tion of very much the same kind as for tho Forests, except that 
special subjects such as (Icrman and botany are not included. 
Tho caudidatoM are limited in age to niru^tcen and twenty-one. 
They must pass a riding exiimimition. A tVee ]>asBage out is 

{ fiveu them. They are allotted as probationers, their wishes 
leing consulted as far as ]>osHible as to their province. A 
]>robatioiier receives *250 rupcos a month. A district superin- 
tendent can rise to 1000 rupees a month, w'hile there are a few 
posts with a salary of 2500 rupees a month in the Police Service. 
The leave and pension in both tlioso dopartmeiits follow the 
general rules for Indian services. 

Tho Civil Service also includes student intorproterships 
for China, Japin, and Siam, and for the Ottoman 
domiuions, Persia, Greece, and Morocco. Both these 
classo.s of student interpreters are selected by open com- 
jietition. Their object is to supply the consular service in 
the above-named countries with persons having a thorough 
knowledge of the language of country in which they 
serve. 
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In the first case, China, Japan, Ac., they learn their language in 
the country itself, receiving £200 as probationers. Then they 
become assistants in a consulate. The highest post is that of 
consul-general. In the case of ctudent interpreters for tho 
Ottoman dominions, Persia, Greece, and Morocco, tho successful 
candidates learn their languages at Oxford. Turkish is taught 
gratuitously, but they pay the usual fees for other languages. At 
Oxford they receive £200 ayear for two years. On leaving Oxford 
they become assistants under the embassy at Constantinonle, tho 
legations at Teheran, Athens, or Morocco, or at one of H.B.M* 
consulates. As assistants they receive £300 a year. Tho oousuls, 
the highest ^Kist to which th^ can reach, receive in the Levant 
from £600 to £1600 a year. •The civil services of Ceylon, Hong- 
Kong, tho Straits Settlements, and the Malay Peninsula are 
supplied by the Eastern cadetships. The limits of age for tho 
oxamination are twenty-one and twenty-four. The cadets are 
required to learn the native language of the colony or dei)endency 
to which tlicy are assigned. In the case of tho Straits Settlements 
and Malay (*.adeis they may have to learn Chinese or Tamil, as 
well as tho native language. The salaries are : passed cadets, 3500 
rupees per annum, gradually increasing until first-class oflicora 
receive from 12,000 to 1 8,000 ruiiees per annum. They are allowed 
throe months* vacation on full pay in two years, and leave of 
absence on half i>ay after six years* service, or before that if 
urgently needed. They can retire for ill-health after ten yeara 
with fitreen-sixtieths of their annual salary. Otherwise they can 
add one-sixtieth of their annual salary to their pension for overy* 
additional year's service up to thirty-five years' service. 

In spite of the geneml rule of open competition, there 
are still a few departments where the system of rumination 
obtains, accompanied by a severe test of knowledge. In 
the following offices it is so for some of the appointments. 

Foreign Olfico (all tlio following ]X>sts) : — 8 ambassadors, 
mitilHiers jdenipotentiary, 10 ministers resident, 2 agents and 
consuls-general, 8 secretaries of embassy, 15 secretaries of legation, 
6 coiumoreial attaches, 34 2iid seiTcteries, 23 3rd secrotariea 
(attachi'ts) ; Motro^ioUtan |R>Uce courts ; mines ; naval service, 
assistant clerks ; iKist ofiico secretary's ofiice, supplementary, 
office of tho controller of stores ; British Museum ; clerks of the 
two Houses of Parliament ; Royal Irish Constabulary ; Board of 
Education ; Education Office for Ireland ; Insjiectors of Factories. 

The employment of wonven in the Civil Service ba» 
not yet been much developed except in the Post Office. 
Women are employed in the Post Office as female clerks, 
counter clerks, telegraphists, returners, sorters, and post- 
mistresses all over the United Kingdom. In 1881 the 
Postmaster -General took a decided stej) in favour of 
female employment, and with tho consent of the Treasury 
instituted fermh clerkships. Female clerks do not come 
in contact with the public. Their duties are purely 
clerical, and entirely in the accountant-generars depart- 
ment at tho Savings Bank. 

Thoir leave is one month nor annum, their pension is on tho 
ordinary Civil Service scale. The examination is competitive, tho 
subjects are handwriting and spelling, arithmetic, English composi- 
tion, geography, English history, French or German. Candidates 
must bo between the ages of 1 8 -20. W bother unmarried or widows 
they must resign on marriage. Tho class of girl clerks take the 
same subiocts in a competitive examination. They must be 
between the ages of 16-18 ; they serve only in tho Savings Bank 
dtijiartmeut. If competent they can jjass on later to female 
clerkships. The salaries of the female clerkships range from £200 
to £500 in the higher grade, £55 to £190 in the 2nd class, whilst 
girl clerks arc \md from £36 to £40, with the chance of advance- 
ment to higher i)OKts. The total of women employed by tho Post 
Office and telegraphs is not to be found in official returns, but 
women are now so largely employed not only in tlie higher grades, 
hut as sorters, counter clerks, telegraphists in London and through- 
out the country that the aggregate numl>er is very considerable. 
For instance, there are 778 sorters, counter clerks, and telegraphists 
in the Metropolitan district alone. 

In other departments there is a notable increase in female 
employment, Board of ACTiculturo, the Customs, and the 
India Office employ w omen. The Department of Agriculture, 
Teohnioal Education, the Board of Education generally, the L^l 
Government BcAurd, all to a certain extent employ women, whilst 
in the' Home Office there are seven W'omen inspectors of Workshops 
and Factories. (juo. g.) 

United States, — Civil Service Heform, like other great 
administrative reforms, began in America in the latter half 
of the 1 9th century. Personal and partisan government, with 
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all the entailed evils of the patronage system, culminated 
in Great Britain during the reign of George 111., and was 
one of the eMcient causes of the American revolution. 
Trevelyan characterizes the use of patronage to influence 
legislation, and the giving of colonial }K>sitions as sinecures 
to the privileged dasses and personal favourites of the 
administration, by saying, **lt was a system which, as 
its one achievement of the first order, brought al)out the 
American war, and made England sick, once and for all, . 
of the very name of personal Government.’’ It was 
natural that the founders of the new Government in 
America, after breaking away from the mother-country, 
should strive to avoid the evils which had in a measure 
brought about the revolution. Their intention that the 
administrative officers of the Government should hold 
office during good behaviour is manifest, and was given 
thorough and practical effect by every administration 
daring the first forty years of the life of the Government. 
The constitution fixed no term of office in the executive 
branch of the Government except those of president and 
vice-president; and Madison, the expounder of the con- 
stitution, held that the wanton removal of a meritorious 
officer was an impeachable offence. Not until nine years 
after the i>a88age of the Four Years’ Tenure of Office Act 
in 1820 was there any material departure from this 
traditional policy of the Government. This Act (sug- 
gested by an appointing officer who wished to use the 
power it gave in order to secure his own nomination for 
the presidency, and passed without debate and apparently 
without any adequate conception of its full effect) opened 
the doors of the service to all the evils of the “spoils 
.system.” The foremost statesmen of the time were not 
slow to perceive the baleful possibilities of this legislation, 
Jefferson,^ Webster, Clay, Calhoun, Benton, and many 
others being recorded as condemning and deploring it in the 
strongest terms. The transition to the “spoils system” 
was not, however, immediate, and for the next nine years 
the practice of reappointing all meritorious officers w^as 
practically universal; but in 1829 this practice ceased 
and the Act of 1820 lent the sanction of law to the 
system of proscriptions which followed, which was a 
Tt 9 practical application of the theory that “ to the 
4igpoiig>f victor belong the spoils of the enemy.” In 1836 
Myat 0 m, the provisions of this law, which had at first 
been confined mainly to officers connected with 
the collection of revenue, were extended to include also 
all postmasters receiving a compensation of $1000 per 
annum or more. It rapidly became the practice to regard all | 
these four years’ tenure offices as agencies not so much for 
the transaction of the jiublic business as for the advance- 
ment of political ends. The revenue service from being 
used for political purposes merely came to be used for 
corrupt purposes as well, with the result that in one ad- 
ministration frauds were practised upon the Government 
to the extent of $76,000,000. The comipting influences 
permeated the whole b^y politic. I’olitical retainers 
were selected for appointment not on .account of theit 
ability to do certain work but because they were followers 
of certain jwliticians ; these “public servants” acknow- 
ledged no obligation except to those politicians, and their 
public duties, if not entirely disregarded, were negligently 
and inefficiently performed. Thus grew a saturnalia of 
spoils and corruption which culminated in the assassina- 
tion of a president. 

Acute conditions, not theories, give rise to reforms. In 
the congressional election of November 1882, following 
the assassination of President Garfield as an incident in 

^ Sm letter to Moiiroe, 29th November 1820, JefTerson'e Writings, 
viU p. 190. A quotation Aiom thl^ letter is given at p. 454 of the 
Fifteenth Heport qf the Civil Service Commission* 


the operation of the spoils system, the voice of the i>eople 
commanding reform was unmistakable. Congress assembled 
in December 1882, and during the same month a bill 
looking to the improvement of the civil scr\'ico, which hiui 
been pending in the Senate for nearly two years, was 
finally taken up and considered by that body. In tlie 
debate upon this bill its advocaU's declared that, it would 
“ vastly imjirove the whole civil service of the 
country,” which they characterized as being at 
that time “ i nefficien t, expensive, and extravagant, 
and in many instances cornipt.”*-* This bill passed the 
Senate on 27th December 1882, and the House on 4th 
January 1883, and was signed by the i»rc8ideiit on UHh 
January 1883, coming into full operation on 16th July 
1883. It is now the national civil service law. The 
fundamental principles of this law are ; — (1) selection by 
competitive examination for all appointments to the 
“ classified service,” with a period of probationary service 
before absolute appointment; (2) apportionment among 
the states and territories, according to po])ulation, of all 
ap})ointments in the dcjwirtinental service at Wasliington ; 
(3) freedom of all the employees of the Government from 
any necessity to contribute to political cami)aign funds or 
to render political services. For putting these yjrinciples 
into effect the Civil Service Commission was created, and 
penalties were im])osed for the solicitation or collection 
from government employees of contributions fur political 
puri)Ose8, and for the use of official positions in coercing 
political action. The commission, in addition to its 
regular duties of aiding in the preparation of civil service 
rules, of regulating and holding examinations, and certify- 
ing the results thereof for use in making appointments, 
and of keeping records of all changes in the service, was 
given authority to investigate and report upon any 
violations of the Act or rules. The “ classified ” service 
to which the Act applies has grown, by the action of 
successive presidents in progressively including various 
branches of the service within it, from 13,924 jwsitions in 
1883 to some 80,000 (in round numbers) in 1900, con- 
stituting now about 40 per cent, of the entire civil service 
of the Government and including practically all positions 
above the grade of mere labourer or workman to which 
appointment is not made directly by the president with 
the consent of the Senate.^ A very largo class to which 
the Act is exi)re88ly applicable, and which has not Ixjcn 
brought within its provisions by executive action, is that 
of fourth- class postmasters, of whom there are between 
70,000 and 80,000. 

In order to provide registers of eligibles for the various 
grades of positions in the classified service, the United 
States Civil Service Commission now holds annually 
throughout the country about 300 different kinds of 
examinations. In the work of prcyiaring these exiimina- 
tions and of marking the papers of competitors in them, 
tlio commission is authorized by law to avail itEK^lf, in 
addition to its own corps of trained men, of the services of 
the scientific and other experts in the various executive 
departments. In the work of holding the examinations it 
is aided by about 1300 local boards of examiners, which are 
its local representatives throughout the country and are 
located at the principal post offices, custom houses, and 
other government offices, l)eing composed of three or more 
Federal employees in those offices. About 50,000 piirsons 

See Senate Jleport No, S7G, 47th Congress, Ist session ; also 
U.S Civil Service Commission* s Third Report, p. 16 seq,. Tenth 
Renort, pp. 186, 187, and Fifteenth Report, pp. 483, 484. 

* The progressive classification of the executive civil service, show- 
ing the growth of the merit system, is discussed, with statistics, in the 
U,S Civil Service Oommission*s Suxteenth Report, pp. 129-87. A 
^vision of this discussion, with important additions, apisiars in the 
Seventeenth Report, 
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annually compete in these examinations, and about 10^000 
of those who are successful receive appointments through 
regular certification. Persons thus appointed, however, 
must serve six months “on probation” before their aji- 
{>ointinent can lie made absolute. At the end of tlus 
proliation, if his service has not been satisfactory, the 
ap]>ointoo is simj>ly dropped ; and the fact that less than 
1 i)t?r cent, of those appointed prove thus deficient on 
trial is liigh testimony to the practical nature of the 
examinations held by the commission, and to their aptness 
for securing iKsrsons qualified for all classes of positions. 

The effects of the Civil Service Act within the scope 
of its actual oi)eratif)n have amply justified the holies and 
Iiromiscs of its advocates. After its iiassage, absentee 
holders of lucrative appointments wore required to report 
for duty or to sever their connexion with the service. 
Imiirovcd methods were ado{)ted in the dejiartments, and 
BU])erfiuous and usiiless work was no longer devised in 
order to jirovido a sliow of employment and a locus siandi 
for the parasites upon the jiublic service. Individual 
clerks were re<|uired, and by reason of the new conditions 
were enabled, to do more and lietter work ; and this, 
coupled with the, increase in efficiency in the service on 
account of nc^w bloiKl coming in through the examinations, 
made jiossible an actual decrease in the force rorjuired in 
many offices, notwithstanding the natural growth in the 
amount of work to bo done.^ Exiierience proves that the 
desire to crcatci new and unnecessary positions was in 
direfit proportion to the ixiwer to control them, for where 
the Act has taken away this power of control the desire 
luul flisappoarod naturally. There is no longer any desire 
f»n the ]uirt of heads of de])artment8 to increase the numlier 
or wilaricH of classifiiMl ]K»8i lions which would fall by law 
witliin the Civil Service rules and lie sul^joci; to comjx‘titivo 
examinations. Thus tlio promises of improvement and 
economy in the service have lioen fulfilled. 

The chief drawba<;k to the full success of the Act within 
its intended siirqie of oiieration has lieen the withholding of 
(iortain itositions in the service fnnn the application of the 
vital priiunplo of conijiotition. Tlie Civil Service Act con- 
toinplatcHl no exceptions, within the limits to which it w'as 
made applic4ible, to the gcmeral princi[)Ie of coiu])etition 
upon merit for entrance to the service. In framing the first 
Civil iSoTvice rules, however, in 18811, the president, yielding 
to the ]>reRSuro of the lieads of some of the deisu-tments, 
and against the urgent protest of the Civil Service Com- 
mission, excepted from the requirement of examination 
largo numbiTs of positions in the higher grades of the 
service, chiefly fiduciary and administrative positions such 
as ctishiers, chief clerks, and chiefs of division. These 
jjosititms being thus continued under the absolute control 
of the Hpj>ointing officer, the effect of their exception from 
examination was to retain just that much of the old or 
“ spoils ” system within the nominal jurisdiction of the new 
or “ merit ” system. Even more : under the old system, 
w'hilo appointments from the outside had been made 
regardless of fitness, still those apimintments hod Ixacn 
made in tlio lower grades, the higher ^itions being filled 
by j)romotion witliin tlie service, usually of the most com- 
]ietent, but under the new system with its exceptions, 
while ap|X)intments to the lower grades were filled on the 
basis of merit, the pressure for spoils at each change of 
administration forced incx])erienced, political, or personal 
favourites in at the top. This blocked promotions and 
demoralized the service. Thus, while the general efiect of 
the Act was to limit very greatly the number of vicious 
apimintmeuts, at the same time the effect of these exceptions 
was to confine them to the up ^ier grades, where the de- 

^ For detsili juttlfying theiie staturoeiita, see U,S* (Sml Skrsks Odni- 
mis, non 8 Fmuifenth Heportf pp. 12-14. 
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moralizing effect of each upon the service would be a 
maximum. By constant efforts the Civil Service Commis- 
sion succeeded in having jiosition after position withdrawn 
from this excepted class, untU by the action of the president, 
on 6th May 1896, it was finally reduced almost to a mini- 
mum. By subsequent presidential action, however, on 29th 
May 1899, the except^ class was again greatly extended.^ 

A further obstacle to the complete success of the merit 
system, and one which prevents the carrying forward of 
the reform to the extent; to which it has been carried in 
Great Britain, is inherent in the Civil Service Act itself. 
All postmasters who receive compensation of $1000 or 
more per annum, and all collectors of customs and collec- 
tors of internal revenue, are appointed by the president 
and confirmed by the Senate, and are therefore, by express 
provision of the Act, not “ required to be classified.” The 
universal practic.e of treating these offices as political 
agencies, instead of as administrative business offices, is 
therefore not limited by the Act. Such officers are active 
in ^litical work throughout the country, and their official 
position adds greatly to their power to aflbet the political, 
prospects of the leaders in their districts. Accordingly 
the Senate, from being, as originally intended, merely a 
confirming body as to these officers, has become in a largo 
measure, actually if not formally, a nominating body, and 
holds with tenacity to the powder thus acquired by the 
individual senators. Thorough Civil Service reform re- 
quires that these positions also, as well as those of fourth- 
class |K>stma8torH (which are already classifiable under the 
Act), be made subject to the merit system, for in them is 
the real remaining stronghold of the spoils system. Even 
though all their subordinates be a2)pointed through ex- 
amination, it will he imjiossible to carry the reform to 
ultimate and complete success so long as the officers in 
charge are aiipoiuted mainly for political reasons and are 
changed with every change of administration. 

The purj>0B0 of the Act to protect the individual em- 
jdoyees in the service from the rapacity of the “political 
barons ” has been measurably, if not completely, successful. 
The i)ower given the Civil Service Commission, to investi- 
gate and report upon violations of tho law, lias been used 
to bring to light such abuses as the levying of jioliticai 
contributions, and to set the machinery of the law in 
motion against them. While comparatively few actual 
])rosecutionB have been brought about, and although the 
penalties imposed by tho Act for this offence have been but 
seldom inflicted, still the publicity given to all such cases 
by the commission’s investigations has Lad a wholesome 
deterrent effect. Before the passage of the Act, positions 
w'cre 08 a general rule held upon a well-understood lease- 
tenure, the pulitic.al contributions for them being as securely 
and as certainly collected as any rent. Now, however, it 
can be said that these forced contributions have almost 
entirely disappeared. The efforts which are still made to 
collect 2>olitical funds from government em2>loyeeB in 
e\*a8ion of the law are limited in the main to persuasion to 
make “ voluntary ” contributions, and it has been possible 
so to limit and obstruct these efforts that their practical 
effect upon the character of the service is now very small. 

The same evils that the Federal Civil Service Act was 
designed to remedy exist to a largo degree in many of the 
state governments, and are especially aggravated 
in the administration of the local governments 
of some of the larger cities. The chief, if not 
the only, test df fitness for office in many cases 
has been party loyalty, honesty and capacity being seldom 

3 For the scope of these exceptions, see Civil Benice Role VI., st 
p. 67 of the U.8, Civil Sorviee Commission's F^teenth and Sixisenih 
Jit^soris, A sUtement of the rnunber of positions ectnsUy affected by 
this action of the president appears in the SsventeeiUh lUport* 
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mote than secondly considerations. The result has been 
the fostering of dishonesty and extravagance, which have 
brought wetness and gross corruption into the adminis- 
tration of the local governments. In consequence of this 
there has been a constantly growing tendency, among the 
more intelligent class of citizens, to demand that honest 
business methods be applied to local public service, and 
that appointments be made on the basis of intelligence and 
capacity, rather than of party allegiance. The movement 
for the reform of the civil service of cities is going hand in 
hand with the movement for general municipal reform, 
those reformers regarding the merit system of appoint- 
ments as not merely the necessary and only safo bulwark 
to preserve the results of their labours, but also as the 
most efficient means for bringing about other reforms. 
Hence Civil Service Beform has been given a leading 
position in all programmes for the reform of state and 
municipal governments in recent 3 'ears. This has un- 
doubtedly been due, in the first instance, at least, to the 
success which attended the application of the merit system 
to the Federal service, municipal and state legislation 
following in the wake of the national civil service law. 
In Now York an Act similar to the Federal Civil Service 
Act was passed on 4th May 1883, and in 1894 the prin- 
ciples of the merit system were introduced by an amend- 
ment into the State Constitution, and made applicable to 
cities and villages as well. In Massachusetts an Act was 
passed on 3rd Juno 1884, which in its general features was 
based upon the Federal Act and the New York Act. 
Similar laws were (massed in Illinois and Wisconsin in 
1895, applying both to the state governments and to the 
city governments of Chicago, Milwaukee, and several other 
cities. In New Orleans, La., and in battle, Wasli., the 
merit system was introduced by an amendment to the city 
charter in 1896. The same result was accomplished by 
New Haven, Conn., in 1897, and by San Francisco, Cal., 
in 1899. In still other cities the principles of the merit 
system have been enacted into law, in some cases applying 
to the entire service and in others to only a part of it. 

The application of the merit system to state and muni- 
cipal governments has proved successful wherever it has 
been given a fair trial.' As experience has fostered public 
confidence in the system, and at the same time shown 
those features of the law which are most vulnerable, and 
the best means for fortifying them, numerous and im- 
lK)rtant improvements upon the pioneer Act applying to 
the Federal service liave been introduces! in the more 
recent legislation. This is particularly true of the Acts 
now in force in New York (passed in 1899) and in 
Chicago. The power of the commission to enforce these 
Acts is materially greater than the power possessed by the 
Federal Commission. In making investigations they are 
not confined to taking the testimony of voluntary witnesses, 
but may administer oaths, and compel testimony and the 
production of books and ])apers where necessary ; and in 
taking action they are not confined to the making of a 
report of the findings in their invostipitions, but may 
themselves^ in many cases, take final judicial action. 
Further than this, the payment of salaries is made de- 
pendent upon the certificate of the conunission that the 
appointments of the recipients were made in accordance 
with the civil service law and rules. Thus these commis- 
sions have absolute power to prevent irregular or illegal 
appointments by refractory appointing officers. Their 
powers being so much greater than those of the national 
commission, their action can be much more drastic in most 
cases, and they can go more directly to the heart of an 

' In tho CHvU SmvUm Ckmm%uim*$ Fytmitk Rtport^ pp. 489- 
802, the ** growth of the eivil lenriee reform in itates and citiei*’ it 
hiatorieally treated, briefly, bnt with lome thoroughneei. 
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existing abuse, and apply more quickly and effectually the 
needed remedy. 

Upon the termination of the Spanish- American war, the 
necessity for the extension of the princifilos of the merit 
system to the new tt^nritories, the responsibility for whose 
government the results of this war had thrown upon the 
United States, was reali»‘d.- By the acts providing for 
civil government in Porto llico (12th April 1900) and 
Hawaii (30th April 1900), the provisions of the Civil Service 
Act and Rules were applied to those islands. Under this 
legislation the classification applies to all positions which 
are analogous to positions in the Federal service, those 
which corrcBiK)nd to positions in the municipal and state 
governments being considered as local in character, and 
not included in the classification. 

On 19th September 1900 the United States Philippine 
Commission passed an Act “for the establishment and 
maintenance of an efficient and honest civil st»rvice in the 
Philippine Islands.^^ This Act, in its gerienil features, is 
based ujwn the national civil service law', but includes also 
a number of the stronger points to bo found in the state 
and municipal laws mentioned above. Among these are 
the i)ower given the Civil Service Board to administer 
oaths, summon witnesses, and require the production of 
official records ; and the power to stop payment of salaries 
to i)erBons illegally appointed. Promotions are to Imj de- 
termined by competitive examinations, and are to be made 
throughout the service, as there are no excepted positions. 
A just right of preference in local apyiointments is given 
to natives. The president of the Philippine Commission 
in introducing this bill said : “ The pur})OBe of the United 
States Government ... in these islands is to secure for 
the Filipino people as honest and as efficient a government 
as may be possible. ... It is the hope of the commis- 
sion to make it possible for one entering the lowest ranks 
to roach the highest, under a tenure based solely upon 
merit.” It is too early as yet to give positive testimony 
as to its actual operation, but judging by jiast exiKsricnce 
it is believed that this law is well adapted to accomplish 
the purpose above stated. 

For fuller information upon the details of the present 
workings of the merit system in the Federal service, 
recourse should be had to the publications of tho U.S. 
Civil Service Commission, which arc to be found in the 
public libraries in all the principal cities in tho United 
States, or which may bo hod free of charge upon applica- 
tion to the commission. The Manw.il of ExamimitvmH^ 
published semi-annually, gives full information as to the 
character of the examinations held by the commission, 
together with the schedule of dates and places for the 
holding of those examinations. Tho Annwd Iteporta of 
tho commission contain full statistics of tho results of its 
work, together with comprehensive statements os to tho 
difficulties encountered in enforcing the law, and the 
means used to overcome them. In the Fiftemiih Report^ 
pp. 443-485, will bo found a very valuable historical com- 
pilation from original sources, upon the “ practice of tho 
presidents in appointments and removals in the Executive 
Civil Service, from 1789 to 1883.” In the same report, 
pp. 511-517, is a somewhat comprehensive bibliography of 
“civil service ” in periodical literature in the 19th century, 
brought down to tho end of 1898. (.t. u. I’.) 

Olvlta Oastellanay a town and episcopal see of 
Italy, province of Rome, 49 miles north from Romo by raiL 
In 1887 remains of an Etruscan temple, and also the 
remains of a temple attributed to Juno Quiritis, were 

• See U.S, CHml Semiet Commiaaion* tt Fifteenth Report^ P« 87 end 
pp. 021-589, in which the application of civil service reform principles 
to colonial governments was discnsscHl in connexion with a review of 
the experience of Great Britain and Holland in this regard. 
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discovered here. Six miles to the south-east is the Mount 
Soracte of Horace (Carjii, i. 9) and Virgil {Jin. xi. 785). 
Population, about 4500. 

ClvltaV600hiA| a seaport town and episcopal see 
of Italy, province of Rome, on the west coast, 50 miles 
north-west from Rome by rail. It is the port of Rome ; 
the harbour has been deepened, though only in part, to 21 
feet ; the northern entrance was deepened to 26^ feet in 
1899-1900. A new quay was completed in 1895, a new 
breakwater begun in 1900, and other improvements have 
been effected since 1887. There are shipbuilding yards, 
blast furnaces, cement and jiatent fuel factories, and an 
arsenal, a cathedral, a theatre, and on tlio south mole a citadel 
built to the plans of Michel Angelo. The port is cleared 
by some 1610 vessels of 410,550 tons annually (1233 
of 455,000 tons in 1899). Alum is extensively mined. 
This town supplies Romo with a large portion of its ffsh. 
Population, alwmt 14,000. 

^ Clackmannanshire, the smallest county in 
Scotland, Ijounded on the N. by Perthshire, on the E. by 
Perth and Fife sliires, on the S.W. by the Forth, and on 
the W. by Stirling and Perth shires. 

Area and PopHlcUitm. — In 1891 1 ho Stirling part of the jiariali of 
Alva was traiisforrod tu Clackmannan, and tho Clackinaiiiiaii part 
of ilie parishes of Stirling and Logic to Stirling. Tho area of the 
county (exclusive of foreshore) as oflicially estimated is 35,160 
acres, or about 55 square miles. The )iopulatioii was in 1881, 
*25,677; in 1891, 28,432; in 1891, on tho above area, 33,140, of 
whom 15,834 werr3 males and 17,306 foinales ; in 1901 it was 
32,019. On the old area, taking land only (30,477 acres, or 47*6 
square milos), the number of persons to tho 8f;uure iiiilo in 1891 
w'as 605, and the number of acres to the person 1*1. In tho 
rogistration county the population iucruaseil between 1881 and 1891 
by 9*8 per cent. Hotweeti 1881 and 1891 the exeeas of births 
over deaths W'as 8105, and the increase of tlic resident population 
was 2975. The following table gives particulars of Idrths, deaths, 
and marriages in 1880, 1890, and 1899 

Ymr. Iioath., M»rrlaK,... llirlhx. j , 

I8R0 417 i:i8 8'.;0 ' 8'1 

1890 4.'i« l-M 78-1 j 510 

1899 600 178 780 I 3-6 

The birth-rate, doatli-rate, and nmrriage-rate are all below tho 
rates for Heutlaiid. The following tabli* gives the birtli-rate, death- 
rate, and marriage-rate per thousand of the pujudation for a series 
<>f years ; — 



1K8U. 


1HM(. 

181U-0S. 

IHW). 

Birth-rnte . 

34-32 

30 00 

29-57 

26-40 

22-02 

Doath-rate . 

17*45 

17*12 

17-20 

15-17 

15-69 

Marriago-ratu 

5*77 

5*66 

5-80 
1 

5-63 

4-98 


In 1891 there w'orc 215 Gaelic-sfioakiiig persons in the county, 
and 89 foreigners. Valiialion in 1889 90, 4^137,084 ; 1899 1900, 
£165.706. 

Administration , — Tho county unites with Kinross-sliire to return 
a member to parliament. Clack manuaii is the county tow n, hut 
Alloa (11,417), Alva (4624), and Tillicoultry (3337), which are 

r dico burghs, take precedence iu impulatioii and trade. There are 
]>ariaheii, all b\it one of whicn belong to tho Stirling Com- 
bination. Ill Sontomber 1899 the number of paiqiers and depend- 
ants was 656. Clackmaiiimn forms a sboriifdom with Stirling and 
Dumbarton shires, and a sheriff-substitute sits at Alloa. 

Education , school hoards manage 16 seh<Ml8, which had 
an average attendance of 5884 in 1898-99, while 3 voluntary 
schools (one Episco|)al and one Roman Catholic) had 437. There 
is a famous endowed secondary school, tho Institution, at Dollar, 
and three other schools in the county earned grante in 1898 for 
giving higher education. A large part of the “residue** grant is 
spent ill subsidizing Dollar Institution and science and art classes 
in the burghs. 

AtfrUuUure , — ^Tlie Oohil hills in the nottli affonl excellent pas- 
turage. Fanning is high, and is mixed ]>astoral and arable. In 
1898, 44*5 per cent, of the area was under cultivation, the county | 
ranking thirteenth in this reganl in Scotland. In 1895 the average j 
size of the 197 holdings in the county was 80 acres. The percentage 
under 5 acres was 21*32; between 5 and 50 acres, 84*52; and 


above 50 acrei^ 44*16. There were 22 between 50 and 100, 56 
lietween 100 and 300, and 0 between 800 and 500 acres. In 1895, 
3026 acres were under wood. Oats are the principal corn crop, and 
wheat and barley cover about equal acreages. The following 
table gives the principal acreages at intervals of five years from 
1880 


Year. 

Area under 
Grope. 

Coni 

CropH. 

Green 

Grope. 

Clover. 

Perma- 

nent 

Paature. 

Fallow. 

1880 

15,691 

5772 

1479 

8171 

4926 

843 

1885 1 

15,858 

6278 

1358 

3530 

5392 

300 

1890 1 

1 15,857 

4820 

1219 

4459 

5102 

234 

1805 ; 

j 15.687 

4708 

1244 

3845 

6149 

236 

1899 

1 16,667 

4285 

1146 

3474 

6569 

189 


The following table gives particttlars of tho live stock during tho 
same years : — 


Year. 

Total 

Horaes. 

Total 

Cattle. 

Cows or 
Uflifera in 
Milk or Calf. 

Sheep. 


1880 

694 

3383 

1849 

10,899 

9,749 

1478 

1885 

690 

3902 

1499 

1980 

1890 

644 

3930 

1503 

10,656 

1772 

1895 

687 

4042 

1630 

12,692 

2985 

1899 

699 

3686 

1522 

14,446 

1729 


Industries and Trade, — Paper-making lias been added to the in- 
dustries, of which coal-mining is tho most important. 402,733 
tons of coal, valued at £140,956, were raised in 1890 ; 366,697 tons, 
valued at £137,511, in 1899. 7097 tons of sandstone were obtained 
in 1895, and 15,605 tons, valued at £5416, in 1899. Alloa is the 
only fishing port in the county. 

AuTHOiilTiER.— J amkb WALLACE. The Sheriffdom of Clack- 
mannan: A Sketch of its History, Edinburgh, 1890.— D. Bkvkii- 
IPQK. Between the Ochils and the Forth, Edinburgh, 1888. — John 
Chawfoiip. Memorials of Alloa, 1885.— James Lothian. Alloa 
and its Environs. 1871. Wa.) 

Cl 0 LCton"-On* 800 .) a Bcasidc town and flourishing 
watering-place of Essex, England, 16 miles south-east of 
Colchester by rail, in tho Harwich parliamentary division. 
A Franciscan convent, a higher middle-class day school in 
connexion with it, a board school, two convalescent homes, 
a “ holiday ’’ homo, and a town-hall (£20,000) have been 
recently erected ; and modem improvements include a pier 
(1873) 1150 feet long, a sea-wall (1880), a promenade 
1^ mile long, and a marine parade (1896). A drainage 
system was effected in 1894. Area of urban district, 
4074 acres; jxipulation (1891), 3584; (1901), 7453. 

Clanvowe, Sir Thomas (14th and 15th cen- 
turies), is a name which was first mentioned in the history 
of English literature by F. S. Ellis in 1896, when, in 
editing tho text of The Cuckoo and the Nightingale for 
the Kelmscott Press, ho stated that Professor Skoat had 
discovered that at the end of the best of the MSS. the 
author was called Clanvowe. In 1897 this information 
w*as confirmed and expanded by Professor Skeat himself in 
the supplementary volume of his Oxford Chaucer (1894- 
1897). The beautiful romance of The Cuckoo and the 
Nightingale was published by Thynne in 1632, and was 
attributed by him, and by successive editors down to the 
days of Henry Bmdshaw, to Chaucer. It was due to this 
error that for three centuries Chaucer was supiiosed to be 
identified with the manor of Woodstock, and even painted, 
in fanciful pictures, as lying 

Under a maple that is fair and green, 

Before the cnambor-window of the Queen 
At Wodeatock, upon tho greene lea. 

But this queen could only be Jo^n of Kavarre, 
who arrived in 1403, three years after Chaucer’s death, 
and it is to the spring of that year that Professor Skeat 
attributes the composition of ^e poem. Sir Thomas 
Clanvowe was of a Herefordshire family, settled near 
Wigmore. He was a prominent figure in the courts of 
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Bichard II and Henry IV., and was one of those who 
**had begun to mell of Lollatdy, and drink the gall of 
heresy.” The date of his birth is unknown, and his 
name is last mentioned in 1404. The historic and 
literary importance of The Cuckoo and the Nightin- 
gale is great It is the work of a poet who had 
studied the prosody of Chaucer with more intelligent 
care tlian either Occleve or Lydgate, and who there- 
fore forms an im^iortant link between the 14 th 
and 15th centuries in English. poetry. Clanvowe 

writes with a surprising delicacy and sweetness, in 
a five-lino measure almost peculiar to himself. Professor 
Skeat points out a unique characteristic of Clanvowe’s 
versification, namely, the unprecedented freedom with 
which he employs the suffix of the final -«, and rather 
avoids than seeks elision. The Cuckoo and the NighU 
ingale was imitated by Milton in his sonnet to the 
Nightingale, and was rewritten in modem English by 
Wordsworth. It is a poem of so much individual beauty, 
that wo must regret the apparent loss of everything else 
written by a poet of such unusual talent. (e. o.) 

a maritime county of Ireland, province of 

Munster. 

Population. — -Tho area of the administrative county in 1900 was 
784,956 acres, of which 145,059 were tillage, 478,411 pasture, 
243 fallow, 7840 plantation, 28,312 turf-bog, 8098 marsh, 79,432 
barren mountain, and 36,661 water, roads, ibnees, Ac. The new 
administrative county under the Local Govomnient (Ireland) Act, 
1898, includes 3 electoral divisions, formerly situated in Qalway. 
The population in 1881 was 141,457, and in 1891, 124,483, of 
whom 63,138 were males and 61,345 females, divided as follows 
among the different religions ^man Catholics, 122,047 ; Pro- 
testant Episcopalians, 2246 ; Presbyterians, 106 ; Methodists, 53 ; 
and other denominations, 31. The decrease of population between 
1881 and 1891 was 12*00 i^er cent. The average number of 
persons to an acre w^os *15. Of the total population, 114,928 
inhabited the rural districts, being an average of 123 persons to 
each H(|uare mile of crops and pasture. The population in 1901 
was 112,129 (Roman Catholics, 109,899 ; Protestant Episcopalians, 
2007 ; Presbyterians, 151 ; Methodists, 45 ; others, 27), Doing a 
decrease of 11 *2 per cent. Tho following table gives tho degree of 
education in 1891 : — 


crops, including meadow and clover, and tho amount of live stock 
in 1881, 1891, 1895, and 1900. Tlio figures for 1900 are for tho 
now administrative county : — 


1 

j Wheat. 1 

i 

Barli'y, 



OUn;r 

MeuOow 



OaU. 

Beam*. 

I'ciUitOOH. 

Turniim, 

1 

nn<l 

(' Itivrr. 

j Total. 

1SS1 

26U7 

10/215 

2Sv»l 

25,681 

$0,665 

M!,4 

8862 


; 141,686 

18111 

2025 

18,100 

1652 

5410 

fiOOS 

VK),5».') 

188,4115 

1895 

836 

12.765 

1683 

2i,547 

.5551 

5815 

OS/Ji’.l 

I J44,IH)S 

ItfOO 

nrts j 

11,108 ! 

! IMI 

' 18,5i»4 

4846 

5770 

102,85‘J 

; 145, 050 1 
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Males. 
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ToUl. J 

K.C. 

iPr.Epia. 

I'reab. 

K(*ad and writn . 

42,052 

88,820 

80,872 

71-8 

030 

02*2 

Kitad only . . 

4,578 

4,077 

0,555 

8-7 

2-7 

8-3 

lllitcnito . . . 

10,083 

11,801 

21,474 

lO-O 

8'4 

4*6 


In 1881 the percentage of illiterates among Roman Catholics 
was 27*8. Ill 1891 there were 4 superior schools with 253 pupils 
(all Roman Catholics), and 250 primary schools with 20,549 pupils 
(Roman Catholics 20,228, and Protestants 321). The numoor of 
jmpils on the rolls of tho national schools on 30th September 1899 
was 2*2,967, of whom 22,693 were Roman Catholics and 274 Pro- 
testants. The following table gives the number of birtlis, deaths, 
and marriages in various years ; — 


Year. 

Births. 

Deaths. 

Marriages. 

1881 

2981 

1899 

370 

1891 

2566 

1851 

453 

1899 

2333 

1694 

378 


In 1899 the bii-th-rate per 1000 was 18*5, lyid the death-rate 
was 13*4 ; tho rate of illegitimacy was 1*6 per cent, of the total 
births. The total numlier of emigrants wdio loft the county 
between Ist May 1851 and 31st December 1899 was 149,084, of 
whom 72,984 wore males and 76,100 females. The following are 
the chief towns in tho county, with their populations in 1891 ; 
Ennis, 5460 ; Kilrush, 4095 ; Kilkee, 1556. 

Administration , — The county is divided into two parliamentary 
divisions, East and West, the number of register^ electors in 
1900 being respectively 12,028, and 10,688. The rateable value 
in 1900 was £323,998. By the Local Government (Ireland) 
Act, 1898, tho fiscal and administrative duties of the grand jury 
and (to a less extent) of other bodies were transferred to a county 
council, urban and rural district councils were established, and 
under that Act the county now comprises 2 urban and 9 rural 
sanitary districts. 

AgrieuUure.^-The following tables show the acreage under 


For 1899 tho total value of the cereal and otluM* crops was esti- 
mated by tho Registrar-General at £968,331. The numlier of aeivs 
under pasture in 1881 was 475,316 ; in 1891, 463,061 ; and in 
1900, 4^,411. 



Ilorses 

and 

Mules. 

Amkms. 

Cattle. 

Sheep. 

rigs. 

(ioats. 

Poultry. 

1881 

1891 

1805 

1900 

15,060 
10,070 
20,615 
18,057 1 

0,500 

10,640 

11,812 

12,01>2 

156,153 1 
173,282 1 
171,288 1 
175,756 

108,121 

141,300 

118,065 

117,864 

41,847 1 
8S.21K) ! 
41,4:U 
43,430 

14,«»04 I 
17.38*.* 1 
17,721 1 

18,038 1 

428.072 

I 40l»,00S 

1 420,274 
! 455,367 


The numl)or of milch cows in 1891 was 45.221, and in 1900, 
65,351. It is OHtimatod that tho total value of cattle, sliec]), anti 
pigs in 1899 ivos £2,390,014. In 1900 tlie uumlx'r of holdings 
not exceeding 1 ocm was 1584 ; between 1 and 5, 1347 ; between 
5 and 15, 3286 ; Itetween 15 and 80, 47.53 ; boiwoen 30 and 50, 
3676 ; between 50 and 100, 2799 ; l)ctwoon 100 and 200, 939 ; 
between 200 and 500, 353 ; and above 500, 55 — total, 18,792. 
The number of loans issued (tlio number of loans being the same 
as tho number of bmants) under tho Land Purchase Acts, 1885, 
1891, and 1896, up to 31st March 1900, was 463, amounting to 
£127,012. The number of loans sanctioned for agricultural 
improvements under sect. 31 of tho Land Act, 1881, between 1882 
ana 1900, was 778, and the amount issued was £54,034. The 
total amount issued on loan for all classes of works under tlu^ 
Land Improvement Acts, from tho commencement ol’ operations in 
1847 to 3l8t March 1900, was £177,819. (w. H. To.) 

Olftromoilti a town of Sullivan county, New 
Hampshire, U.S.A. It is situated in tho woatern part of 
the state, bordering on Connecticut river, aud contains 
several villages, tho principal among them being Claremont, 
Claremont Junction, and West Claremont. It is traversccl 
by the Boston aud Maine Railway. Population (1880), 
4704; (1900), 6498. 

Clark, Sir Andraw, 1st Bart. (1826->189.3), 
British physician, was bom at Aberdeen oti 28th October 
1826. His father, who also was a medical man, died when 
ho was only a few years old. After attending school in 
Aberdeen, he was sent by his guardians to Dundee and 
apprenticed to a druggist ; then returning to Aberdeen he 
began his medical studies in tho university of that city. 
Soon, however, he went to Edinburgh, where in tlie extra- 
academical school he had a student’s career of tlie iiio.st 
brilliant description, ultimately becoming assistant to 1 )r 
Hughes Bennett in the Pathological Department of the 
Royal Infirmary, and assistant demonstrator of anatomy to 
Dr Robert Knox. But symptoms of ])ulmoiiary phthisis 
brought his academic life to a close, and in the hoj)c that tlio 
sea might benefit his health he joined tho medical depart- 
ment of the navy in 1 848. Next year ho became patliologist 
to the Haslar Hospital, where Huxley was one of his 
colleagues, and in 1853 he was the successful candidate 
for the newly-instituted post of curator to tho mus(?iini of 
the London llospital. Here ho intended to devote all liis 
energies to pathology, but circumstances brought him into 
active medical practice. In 1854, the year in which he 
took his doctor’s degree at Aberdeen, tho post of assistant 
physician to the Hospital became vacant and ho was 
prevailed upon to apply for it. He was fond of telling 
how his phthisical tendencies gained him the appoint- 
ment “ He is only a poor Scotch doctor,” it was said, 
“ with but a few months to live ; let him have it.” He 
had it, and two years before his death publicly declared 
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that of those who were on the staff of the Hospital at the 
time of his selection he was the only one remaining alive. 
In 1854 he became a member of the College of Physicians, 
and in 1858 a fellow, and then went in succession through 
all the offices of honour the College has to offer, ending 
in 1888 with the presidency, which he continued to hold 
till his death. From the time of selection as assistant 
physician to the London Hospitij^^ fame rapidly grew 
until he became a fashionable ySlnr with one of the 
largest practices in London, counting among his patients 
some of the most distin^ished men of the day. The 
great number of persons who passed through his consulting- 
room every morning rendered it inevitable that to a large 
extent his advice should become stereotyped and his pre- 
scriptions often reduced to mere stock formulae, but in 
really serious cases he was not to be surpassed in the skill 
and carefulness of his diagnosis and in his attention to 
detail In spite of the claims of his practice he found 
time to produce a good many books, all written in the 
] precise and polished style on which ho used to pride 
iiimself. Doubtless owing largely to ])orBoiial reasons, 
lung diseases and e8{)ochuly fibroid phthisis formed his 
favourite theme, but he also discussed other subjects, such 
as renal inadequacy, auHsmia, constipation, <kc. He died 
in London on 6th November 1893, after a paralytic stroke 
which was probably the result of persistent overwork. 

Olarka, Sir Andrew (1824-<1902), British 
soldier and administrator, son of Colonel Andrew Clarke, 
of County Donegal, governor of West Australia, was 
l)orn at Soutlisea, England, on 27th July 1824, and 
(Hlmmted at King’s School, Canterbury. He ontor^ the 
11. M. A., Woolwich, and obtained his commission in the 
army in 1844 as second lieutenant in the lioyal Engineers. 
Ho was appointed to his father’s staff in West Australia, 
but was transferred to bo A.D.C. and military secretary to 
ihe Governor of Tasmania ; and in 1847 he went to Now 
Zealand to take part in the Maori war, and for some years 
served on Sir George Grey’s staff, lie was then made 
Surveyor-General in Victori^^ took a prominent part in 
framing its new Constitution, and hold the oHice of Minister 
of Public Lands during the first administration (1855-57). 
He returned to England in 1857, and in 1863 was sent on 
41 H[)ecial mission to the West Coast of Africa. In 1864 
ho was appointed Director of Works for the Navy, and 
hold this iK)st for nine years, being rosiK)nsihle for great 
improvements in the naval arsenals at Chatham, Ports- 
mouth, and Plymouth, and for fortifications at Malta, Cork, 
Bermuda, and elsewhere. In 1873 he was made K.C.M.G., 
and became Governor of the Straits Settlements, whore ho 
did mast valuable work in consolidating British rule and 
liineliorating the condition of the |»eo])le. From 1875 to 
1 880 he was Minister of Public Works in India ; and on 
his return to England in 1881, holding then the rank of 
lieutenant -colonel in the army, he was first appointed 
commandant at Cliatham and then Insixsctor Genoral of 
Fortiiications (1882-86). Having attained the rank of 
lieutenant-general and been created G.C.M.G., ho retired 
from otticial life, and in 1886 and 1893 unsuccessfully 
stood for Parliament as a supiK)rter of IMr Gladstone. 
1 )uring his last years ho was Agent-General for Victoria 
He died 29th March 1902. Both as a technical and 
strategical ongiiieor, and as an Iini)erial administrator, Sir 
Andrew Clarke was one of the ablest and most useful 
public servants of his time; and his contributions to 
f)oriodical literature, os well os his official memoranda, con- 
tivinoil valuable suggestions on the subjects of Iinjierial 
defence and Imperial consolidation, which received too 
little consideration at a period when tlie Home Govern- 
ments were not properly alive to their importance. He is 


entitled to remembrance as one of those who ttrst incul- 
cated, from a wide practical experience, the views of 
Imperial administration and its responsibilities which in 
his last years he saw accepted by the bulk of his country- 
men. (h. CII.) 

Olarkep ilamM Praeman(i8io-i888), Amer- 
ican preacher and author, was bom m Hanover, N.H., 
on 4th April 1810, He was of a family which runs 
back, as he supposed, to the captain of the Mayflower. 
Ho was prepared for college at the Public Latin School of 
Boston, and after four years in Harvard College took his 
first degree in 1829. In his class were S. F. Smith, the 
author of the American National Hymn, and Oliver 
Wendell Holmes. After throe years more of study at 
Cambridge Clarke was ordained os minister of a Unitarian 
congregation at Louisville, Kentucky, which was then a 
slave state. From the beginning, therefore, Clarke 
watched the institution of slavery, and he threw himself 
heart and soul into the national movement for its 
abolition. At the end of seven years he returned to 
Boston, whore he and his friends established the Church 
of the Disciples.” It brought together a body of men and 
women active and eager in applying the Christian religion to 
the social problems of the day ; and he would have said 
tliat the feature which distinguisliod it from any other 
church was that they also were ministers of the highest 
religious life. Ordination could make no distinction between 
him and them. For fifty years from the beginning of his 
active life until his death he wrote freely for the press. 
With Eliot of St Louis, and James Perkins of Cincinnati, 
he established and carried on a magazine called the Western 
Messenger. Its business was to carry to readers in the 
Mississippi valley simple statements of liberal religion,” 
involving what were then the most radical ap^ieals as to 
national duty, especially the abolition of slavery. The 
magazine is now of value to collectors because it contains 
the earliest printed ][X)ems of Ralph Waldo Emerson, who 
was Clarke’s iiersonal friend. Most of Clarke’s earlier 
published writings were addressed to the immediate need 
of establishing a larger theory of religion than that espoused 
by i)eople who wore still trying to bo Calvinists, {)eop]e 
who maintained what a good American phrase calls “ hard- 
shelled churches.” But it would be wrong to call his work 
controversial He was always declaring that the business 
of the Church is Eirenic and not Polemic. Such l)ooks us 
the Truth and Errors of Orthodoxy have btHJii read more 
largely by members of orthodox churches than by Uni- 
tarians. In the great moral questions of the time Clarke 
was a fearless and practical advocate of the broadest state- 
ment of human rights. Without caring much what com- 
|)any he served in, ho could always be seen and heard, a 
loader of unflinching courage in the front rank of the 
battle. He publish^ but few verses, but at bottom he 
was a poet. Ho was a diligent and accurate scholar, and 
among the books by which he is best known in America is 
one c^lod The Ten Great Religions of the World. Few 
men in the United States have done more than Clarke to 
give breadth to the published discussion of the subjects of 
literature, ethics, and religious philosophy. Ho died at 
Jamaica Plain, Mass., on 8th June 1888. His Life — 
compiled mai^y from his autobiography, letters, and 
diaries — was published in Boston in 1892. (e. e. h.) 

Claricsvilla, capital of Montgomery county, 
Tennessee, U.S.A., situated in the northern part of the 
state, at an altitude of 394 feet, on Cumberland river, at 
the mouth of Red river, and on the Louisville and Nash- 
ville Railway. The Cumberland is navigable at this point. 
Clarksville is one of the greatest tobacco markets, being in 
a region largely devoted to the culture of the plant. It 
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is the Beat of the South-West Presbyterian University. 
Population (1880), 3880; (1890), 7924; (1900), 9431. 

OlausluSp Rudolf Julius Emmanuol 

(1822-1888), German physicist, was bom on 2nd January 
1822 at Koslin, in Pomerania. After attending the Gym- 
nasium at Stettin, he studied at Berlin University from 
1840 to 1844. In 1848 he took his degree at Halle, and 
in 1850 was appointed professor of physics in the !l^yal 
Artillery and Engineering School ^t Berlin. Late in the 
same year he delivered his inaugural lecture as privat 
iUtctni in the University. In 1855 he became an ordinary 
professor at Zurich Polytechnic, accepting at the same 
time a professorship in the University of Zurich. In 1867 
he moved to Wurzburg as professor of physics, and two 
years later was appointed to the same chair at Bonn, 
where he died on 24th August 1888. Daring the Franco- 
German war he was at the head of an ambulance corps 
composed of Bonn students, and received the Iron Gross 
for the services he rendered at Vionville and Gravelotte. 
The work of Clausius, who was a mathematical rather 
than an experimental physicist, was concerned with many 
of the most abstruse problems of molecular physics. By 
his restatement of Carnot’s principle he jmt the theory of 
heat on a truer and sounder basis, and he deserves the 
credit of having made thermo-d 3 mamics a science; ho 
enunciated the second law, in a paper contributed to the 
Berlin Academy in 1850, in the well-known form, “Heat 
cannot of itself pass from a colder to a hotter body.** His 
results he applied to an exhaustive development of the 
theory of the steam-engine, laying stress in particular on 
the conception of entropy. The kinetic theory of gases 
owes much to his labours. Clerk Maxwell calling him its 
principal founder. It was he who raised it, on the basis 
of the dynamical theory of heat, to the level of a theory, 
and he carried out many numerical determinations in con- 
nexion with it, e,g.^ of the mean free path of a molecule. 
To Clausius also was due an important advance in the 
theory of electrolysis, for he put forward the idea that 
molecules in electrolytes are continually interchanging 
atoms, the electric force not causing, but merely directing, 
the interchange. This view found little favour until 1887, 
when it was taken up by Arrhenius, who adduced addi- 
tional arguments in its support, and formed from it 
the hypothesis of electrolytic dissociation now widely 
accepted. 

Clay. Charles (1801-1893), English surgeon, was 
bom at Bredbury, near Stockport, on 27 th December 
1801. He began his medical education as a pupil of Mr 
Kinder Wood in Manchester (where he used to attend 
Dalton’s lectures on chemistry), and in 1821 went to 
Edinburgh to continue his studies there. Qualifying in 
1823, he began a general practice in Ashton-under-Lyne, 
but in 1839 removed to Manchester to practise as an 
operative and consulting surgeon. It was there that, in 
1842, he first performed the operation of ovariotomy with 
which his name is associated. On this ^casion it was 
perfectly successful, and when fifteen years afterwards he 
published an analysis of his cases he was able to show a 
mortality only slightly above 25 per cent. Although his 
merits in this matter have sometimes been denied, his 
claim to the title “ Father of Ovariotomy ” is now gener- 
ally conceded, and it is admitted that he deserves the 
credit not only of having shown how that operation could 
be made a success, but also of having played an important 
part in the advance of abdominal surgeiy for which lost 
century was conspicuous. In spite of Ae claims of a 
heavy practice, Clay found time for the pursuit of geology 
and archseology. Among the books of which ho was the 
author were a volume of Geological Sketches of Manchester 
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and a History of the Currency of the Isle of JAiii, and his 
collections included over a thousand editions of ihv. Old 
and New Testaments, and a remarkably complete series of 
the silver and copiier coins of the United Stabrs of 
America. He died at I’oulton-le-Fylde, near Preston, on 
19th September 1893. 

ClAy CrOSSi a town in the Chesterfield division of 
Derbyshire, England, 5 miles south from Chesterfield, with 
a station on the Midland Bailway. Since 1894 it has been 
governed by on urban district council. The Clay CVoss 
Colliery and Ironworks Compiny employ a great numlx}r 
of hands. Population (1891), 7727 ; (1901), 8348. 

ClAyi Fr0d0rlC (1840-1889), English musical 
composer, was bom in Paris in 1840. He studied music 
under Molique in Paris, and Hau})tmann at Leipzig. With 
the exception of a few songs and two cantatas, The Knights 
of the Cross (^1866) and Lalla Roohh (1877), his com})oM- 
tions were all written for the stage ; but ho will be best 
remembered as the composer of “ I’ll sing thee songs 
of Araby.” Clay’s first public appearance was made with 
an opera entitled Court and Cottage^ the libretto of which 
was written by Tom Taylor. This was produced at Coveiit 
Garden in 1862, and was followed by Constance (1865), 
Ages Ago (1869), and Princess Toto (1875), to name only 
three of many works which have long since been forgotten. 
The lost two, which were written to libretti by \V. 8, Gilbert, 
are among Clay’s most tuneful and most attractive works. 
He wrote part of the music for Bahil and Bijou (1872), 
and The BlaHc Crook (1873), both of which were producecl 
at the Alhambra. He also furnished incidental music, 
for a revival of Twelfth Night, and for the production of 
James Albery’s Oriana. His laat works, The Merry 
Dnehess (1883), and Golden Ming (1883), the latter 
written for the reopening of the Alhambra, which liad 
been burned to the ground the year before, showed an 
advance upon his previous work, and rendered all tho 
more regrettable the stroke of imralysis which crippled his 
physical and mental energies during the last few years of 
his life. He died at Great Marlow in 1889. (b. a. s.) 

ClaySp Paul Jean (1819-1900), Belgian artist, 
was bom at Bmges in 1819, and died at Bmsscls in 1900. 
He was one of the most esteemed marine painters of his time, 
and early in his career he substituted a sincere study of nature 
for the extravagant and artificial conventionality of most of 
his predecessors. When he began to i»aint, the sea was 
considered by Continental artists as worth representing only 
under its most tempestuous aspects. Artists cared only 
for the stirring drama of storm and wreck, and they clung 
still to the old-world tradition of the romantic bcIkmjI. 
Clays was the first to appreciate the beauty of calm waters 
reflecting the slow procession of clouds, the glories of 
sunset illuminating the sails of shij^s or gilding; the tarred 
sides of heavy fishing-boats. He painted the ])oaceful life 
of rivers, the poetry of wide estuaries, the regulaU^d stir 
of roadsteads and i)orts. And while ho thus broke away 
from old traditions he also threw off the trammels imjiosed 
on him by his master, the marine, painter Gudin. En- 
deavouring only to give truthful expression to the nature 
that delighted his eyes, he sought to render the limjiid 
salt atmosphere, the weight of waters, the transjMir- 
enco of moist horizons, the gem -like sparkle of tho 
sky. A Fleming in his feeling for colour, he set his 
palette with clean strong hues, and their powerful 
harmonies were in striking contrast with the rusty, smoky 
tones then in favour. If ho was not a “ luininist ” in tho 
modern use of the word, he deserves at any rate to bo 
classed with the founders of the modern naturalistic school. 
This conscientious and healthy interprebition, to which 
the artist remained faithful, without any important change. 
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to the end of an unusually long and laborious career, 
attracted those minds which aspired to be bold, and won 
over those which were moderate. Clays soon took his 
place among the most famous Belgian painters of his 
generation, and his pictures, sold at high prices, are to l)e 
seen in most public and private gcdlerics. We may 
mention, among others, **The Beach at Ault,’’ Boats in 
a Dutch Port,” and “ Dutch Boats in the Flushing Roads,” 
the last-named in the National Gallery of London. In the 
Brussels Gallery are “ The Port of Antwerp,” “ Coast near 
Osteud,” and a “Calm on the Scheldt”; in the Antwerp 
Museum, “ The Meuse at Dordrecht”; in the Pinakothek at 
Munich, “The Oimn North Sea”; in the New York Galler}', 
“ The Festival of the Freedom of the Scheldt at Antwerp 
in in the i>alaco of the king of the Belgians, 

“Arriral of Queen Victoria at Ostend in 1857”; in the 
Bengal Academy, “Port of Feirugudo, Portugal.” P. J. 
Clays was a member of several Academies, Belgian and 
foreign, and of the Order of Leopold, the Legion of 
Honour, «kc. 

See CA.MXLLK Lemomnieu. Jliatoire des Jhaux Arts. Brussels. 
1887. (O. M*.) 

ClttiytOi1*-l6«MOOrS| a township and parish of 
Lancashire, England, 2 miles iif»rtlMiorth-west of Accring- 
ton, in the Accrington parliamentary division. The parish 
is under an urban district council consisting of twelve 
ineinlxirH. Besides the church of All Saints, restored in 
1882, the parish lias a lloriian Catholic church (1819), 
a Primitive Methodist (1858), a Wesleyan (1862), and a 
Baptist (1882) chaiH.d ; there are also live schools, one of 
them Roman Oath(»lic. Other buildings are the district 
council offices, a mechanics’ institute, and a tire-station. 
The industries comprise cotton mills, calico printing, 
engineering, soap, brick, and lilo works. Area of urban 
district, 1059 acres; population (1881), 6695; (1901), 
8153, 

Cl6Arfl0lCl| capital of (Jlearheld county, Penu- 
sylvania, U.S.A., on the western branch of the Su8(|uehanna 
river, and on the Ptninsylvaiiia, the Beech Creek, and the 
Bulialo, ihx'liester, and Pittsburg Railways. Population 
‘^(1890), 2248; (1900), 5081. 

Cl0Ator Moor, a town in the Kgrcinont parlia- 
mentary division of C^*umberland, England, 2^ miles north 
of Egremont by rail. There are public offices, a market hall, 
and a free library. The staple industry is the working of 
coal mines and of iron-ore miiuis, in connexion with which 
there are four blast furnaces. Area of urban district, 2947 
acres; i>opulation (1881), 10,420; (1901), 8121. 

ClOburnOp capital town of Johnson county, Texas, 
U.S.A., 25^ allies south of Fort Worth, at the intersection 
of two brahma of the Gulf, Colorado, and Santa F6 Rail- 
way. Populatibn (1S90), 3278; (1900), 7493. 

Ol6Ckh6Kton, a towiiMhip and jNirish in the Siwn 
Valley parliamentary division of the West Riding of York- 
shire, l^gland, 12 aiifes by rail south-west of Leeds. 
There an a town hall, a hospital for infectious diseases, 
a mechanics** institute, and a technical school. A chamber 
of cosnmerco has held meetings here since 1878. The in- 
dustries comprise the manufacture of woollens, blankets, 
Ainnel, wire-card, and machinery. Area of urlian district, 
1755 acres; population (1881), 10,653; (1901), 12,523. 

CKmonCOaUp QoorVM (1B41 ), French 

politician, was bom at Mouilleron-en-Pareds, La Vendee, 
28th September 1841. Having adopted medicine as his 
profession, for which ho had b^n educated at Nantes and 
Paris, lie settled in 1869 in Montmartre; and after the 


revolution of 1870 he had become sufficiently well known 
to be nominated mayor of the 18th arrondissement of Pkris 
(Montmartre) — an unruly district over which it was a diffi- 
cult task to preside. In February 1871 he was elected 
as a Radical to the National Assembly for the department 
of the Seine, and voted against the i)eace preliminaries. 
The execution, or rather murder, of Generals Lecomte 
and Clement Thomas by the communists on 18th March, 
which he vainly tried to prevent, brought him into collision 
with the Central Committee sitting at the Hdtel de Ville, 
and they ordered his arrest, but he escaped; he was 
accused, however, by various witnesses, at the subsequent 
trial of the murderers (29th November), of not having inter- 
vened when he might have done, and though he was cleared 
of this charge it led to a duel, for his share in which he 
was prosecuted and sontenced to a fine and a fortnight’s 
imprisonment. Meanwhile, on 20th March 1871, he had 
introduced in the National Assembly at Versailles, on 
behalf of his Radical colleagues, the bill establishing a Paris 
Municipal Council of eighty members; but he was not 
returned himself at the elections of 26th March. He tried 
with the other Paris mayors to mediate between Versailles 
and the H6tel do Ville, but failed, and accordingly resigned 
his mayoralty and his seat in the Assembly, and temporarily 
gave up ][H>litic8 ; but he was elected to the Paris Municipal 
Council on 23rd July 1871 for the Clignancourt 
and retained his seat till 1876, passing through the offices 
of secretary and vice-president, and becoming president in 
1875. In 1876 he stood again for the Chamber of 
Deputies, and was elected for the 18th arrondissement. 
He joined the Extreme Left, and his energy and mordant 
elo((ucnco speedily made him the leader of the Radical 
section. In 1877, after the Seize Mai {mae France, 
NiBt07y\ he was one of the republican majority whf> 
denounced the Broglie ministry, and he took a leading 
}>art in resisting the anti-ropuMican policy of which the 
Seize Mai incident was a symptom, his demand in 1879 
for the indictment of the Broglie ministry bringing him 
into particular prominence. In 1880 ho started his news- 
paper, La Justice, which became the princiiwil organ of 
Parisian Radicalism ; and from this time onwards through- 
out M. Qrdvy’s presidency his reputation as a political 
critic, and as a destroyer of ministries who yet would not 
take office himself, rapidly grew. He was an active 
opponent of M. Jules Ferry’s colonial policy and of the 
Opportunist party, and in 1885 it was his use of the 
Tongking disaster which principally determined the fall of 
the Ferry Cabinet. At the elections of 1885 he advocated 
a strong Radical programme, and was returned both for 
his old seat in Paris and for the Var, selecting the latter. 
Refusing to form or enter a ministry, he supported the 
Right in keeping M. Freycinet in power in 1886, and was 
responsible for the inclusion of General Boulanger in the 
I Freycinet Cabinet as war minister. Boulanger, depending 
on the Radicals, and supported by them, inaugurated his 
career by measures congenial to them, but when he began 
to assert himse]^ and to take advantage of Gravy’s unpopu- 
larity to pose as a Pretender, with the help of some of the 
Extreme Left and of the Royalists, Cl^menceau withdrew 
his own support and became a vigorous combatant against 
the Boulangist movement, though the Radical press and a 
section of the party continued to ^latronizo the general. By 
his exposure of the Wilson scandal, and by his personal 
plain-speaking, M. C14menceau contributed largely to M. 
Gravy’s resignation of the presidency in 1887, living him- 
self declined Gravy’s request to form a Cabinet on the down- 
fall of that of M. Rouvier ; and he was primarily responsible, 
by advising his followers to vote neither for Floquet, Ferry, 
nor Freycinet, for the election of an “ outsider ” as presi- 
dent in M. Carnot He bad arrived, however, at the height 
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of his influence, and several factors now contributed 
to his decline. The split in the Badical party over 
Boulangism weakened his hands, and its collapse made his 
help unnecessary to the moderate republicans. A further 
mii^ortune occurred in the Panama afl^ir, Cl^menceau’s 
relations with Cornelius Herz leading to his being involved 
in the general suspicion; and, though he remained the 
leading spokesman of French liadicalism, his hostility to 
the Russian alliance so increased his unpopularity that in 
the election for 1893 he was defeated for the Chamber, 
after having sat in it continuously since 1876. After his 
defeat for the Chamber, M. Cl^menceau conflned his {K>li- 
tical activities to journalism, his career being further over- 
clouded — BO far as any possibility of regaining his old 
ascendancy was concerned — ^by the long-drawn-out Dreyfus 
case, in which he took an active and honourable part as a 
supporter of M. Zola and an opponent of the anti-Semitic 
and Nationalist campaign. He was the founder of the 
newspaper L^Aurore^ in which M. Zola published his 
famous open letter J’accuse,’’ and thus prepared the way 
for the revision of the first Dreyfus trial 

Clemens Romanue (see Ency. BHU, ninth 
ed., vol. ii. p. 195). Further knowledge requires a re- 
statement of the facts concerning the Epistle of Clement 
of Rome to the Corinthians. This epistle was occasioned 
by a dispute in the Church of Corinth, which had led to 
the ejection of several presbyters from tWr office. It does 
not contain Clement’s name, but is addressed by ^^the 
Church of Qod which sojourneth in Rome to the Church 
of God which sojourneth in Corinth.” But there is no 
reason for doubting the universal tradition which ascribes 
it to Clement, or the generally acce[)ted date, c. a.d. 96. 
No claim is made by the Roman Church to interfere on 
any ground of superior rank ; yet it is noteworthy that in 
the earliest document outside the canon which we can 
securely date, the Church in the imperial city comes for- 
ward as a peacemaker to compose the troubles of a Church 
in Greece. Nothing is known of the cause of the discon- 
tent ; no moral offence is charged against the presbyters, 
and their dismissal is regarded by Clement as high-handed 
and unjustifiable, and as a revolt of the younger members 
of the community against the elder. After a laudatory 
account of the jmst conduct of the Corinthian Church, ho 
enters ujwn a denunciation of vices and a i)raise of virtues, 
and illustrates his various to})ics by copious citations from 
the Old Testament scriptures. Thus he paves the way 
for his tardy rebuke of present disorders, which he re- 
serves until two -thirds of his epistle is completed. 
Clement is exceedingly discursive, and his letter reaches 
twice the length of the Epistle to the Hebrews, Many 
of his general exhortations are but very indirectly con- 
nected with the practical issue to which the epistle is 
directed. Indeed, his latest editor, Rudolf Knopf, is con- 
vinced that he was drawing largely upon the homiletical 
material with which he was accustomed to edify his Roman 
congregation. This view receives some support from the 
long liturgical prayer at the close, which c^iiost certainly 
represents the intercession which he was wont to use in his 
Roman Eucharists. But we must not allow such a theory 
to blind us to the true wisdom with which the writer 
defers his censure. He knows that the roots of the 
quarrel lie in a wrong condition of the Church’s life. His 
general exhortations, courteously expressed in the first 
person plural, are directed towa^s a wide reformation of 
manners. If the wrong spirit can be exorcised, there is 
hope that the quarrel will end in a general desire for re- 
conciliation. The most permanent interest of the ejnstle 
lies in the conception of the grounds on which the Chris- 
tian ministiy rests according to the view of a prominent 
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teacher before the first century has closed. The orderli- 
ness of Nature is appealed to as expressing the mind of its 
Creator. The orderliness of Old Testament worship bears 
a like witness; everything is duly fixed by God; high 
priests, priests and Levites, and the people in the people’s 
place. Similarly in tlie Christian dispensation all is in 
order due, “ The apostles preached the gosiMjl to us froii. 
the Lord Jesus Christ ; Jesus Christ was sent from God. 
Christ then is from God, and the a|) 0 .stlos from Christ. 
. . . They appointed their first-fruits, having tested them 
by the Spirit, as bishops and deacons of those who should 
believe. . . . Our apostles knew through our Lord Jesus 
Christ that there would be strife about the name of the 
bishop’s office. For this cause, therefore, having received 
perfect foreknowledge, they appointed the aforesaid, and 
afterwards gave a further injunction {linvoixi]v has now the 
further evidence of the Latin leyem) that, if these should 
fall asleep, other approved men should succeed to their 
ministry. ... It will be no small sin in us if wo eject 
from the bishop’s office those who have offered the giftt 
blamelessly and holily” (cc. xlii, xliv.). 

The opiatic was puhliahod in 1633 by Patrick Young from Cod. 
Alexandrinus, in which a loaf near the end was misaing, ao that 
tho great prayer (oc. Iv.-lxiv. ) remained unknown. In 1875 (^ix 
yeara after Lightfoot's firat edition) Bryonniua publialird a com- 
])1eto text from the MS. in Constantinople ((fated 1055), from 
which in 1888 he gave ua the Didaehi* In 1876 Bcnsly found a 
complete Syriac text in a MS. recently obtained bytlio Univeraily 
Library at Cambridge. Lightfoot made use of those now materials 
in an Appendix (1877) ; his aecond edition, on which ho bad been 
at work at tho time of hia death, (jamo out in 1890. This muat 
remain the standard edition, notwithstanding Dom Moriira most 
interesting discovery of a I^atin version (1894), which was prob- 
ably made in the 3rd century, and is a valuable addition to the 
autnoritios for tho text. Its evidence is used in a small edition 
of tho epistle by K. Knopf, Leix>zig, 1899 (j. a. K.) 

Clemens, Samuel Lani^horne, betur 

known as Mark Twain (1835 ), the most wddely 

popular of American humorists, and a writer of striking 
vigour and directness, was born 30th November 1835, at 
Florida, Missouri. His father w^as a country merchant 
from Tennessee, w^ho moved soon after his sou’s birth 
to Hannibal, Missouri, a little town on the Mississippi. 
When the boy w'as only twelve his father died, and there- 
after he had to get his education as best he could. Of 
actual schooling he had little. He learned how to set 
tyjie, and as a journeyman printer he wandered widely, 
going even as far cast as New York, At seventeen 
he went back to the Mississippi, determined to l)ecoinc 
a pilot on a river steamboat. In his Life on the 
he has recorded graphically his experiences 
while “learning the river.” But in 1801 the war broke 
out, and the pilot’s occu|mtion was gone. After a brief 
jieriod of uncertainty the young man started west with hht 
brother, who had just been api)ointed lietitcnant-govcrnor 
of Nevada. Ho went to the mines for a s^asem, and there 
he began to write in the local newspapers, adopting the 
pen name of “ Mark Twain.” He drifted in time to San 
Francisco, and it was a newspaper of that city which in 
1867 supplied the money for hiii| to join a party going 
on a chartered steamer to the Medkcrranean ]XHrt8. The 
letters which he wrote during this voyage were gathered in 
1869 into a volume, The Innocents Abroad, and the l)ook 
immediately won a wide and enduring jK»])ularity. lliis 
popularity was of service to him when he appeared on 
platform with a lecture — or rather with an apjiarently irf 
formal talk, rich in admirably-delivered anecdote. He 
edited a daily newsjiaper in Buffalo for a few months, and 
in 1870 he married Miss Olivia L. Langdon, removing a 
year later to Hartford, where he established his home. 
^Rimghing It was published in 1872, and in tho year after he 
collaborated with Charles Dudley Warner in The Gilded Aye 
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from which he made a play, acted many hundred times with 
John T. liaymoud as “Colonel Sellers.” In 1875 he pub- 
lished I'oniSawye)\ the sequel to which, IlncMtljerry Finn^ 
did not appear until 1884. The result of a second visit to 
l^uropc was liumorously recorded in A Travip Alyroad^ 
published in 1882, in which year he also issued a more or 
less historical romance, Tht Prince and the Pauper; and 
a year later came Life on the MieeiBBippL IIm*Meherry 
Finn^ the next of his books, was published (in 1884) by a 
firm ill which the author was chief ]iartner. This firm 
proRiHjred for a while, and issued in 1889 Mark Twain’s 
own comic romance, A Connecticut Yankee at King 
Arthur^ B Courts and in 1892 a leas successful novel, The 
American Claimant, But after a severe struggle the 
publishing house failed, leaving the author charged with 
its yery lieavy debts. Since this disaster he has issued 
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a thiril Mississippi Valley novel, Pudd'nhmd Wilson^ in 
1894, and in 1890 another historical romance, J(xtn of Arc, 
Avhorein the maid is treated with the utmost symjwithy and 
reverence. He went on a tour round the world, imrtly 
to make money by lecturing and partly to get material for 
another book of travels, published in 1897, and called in 
America Following the Fquatar, and in England More 
TrampB Ahroad, From time to time he had collected into 
volumes his scattered sketches; of these the first. The 
Jumping Frog, a])])eared in 1867, and the latest, The Man 
that Cortupted lladlcyhurg, in 1900. To be recorded also 
is a volume of essays and literary criticisms, llotv to Tell a 
Story, printed in 1897. A complete edition of his 'works 
'was jmblished in twenty-two volumes in 1899-1900 by the 
American Publishing Company of Hartford. And in this 
last year, having ])aid off all his debts, he returned to 
America to be most cordially welcomed by his fellow- 
countrymen. 

Mark Twain is commonly considered as a humorist, 
and no doubt be is a humorist of a remarkable comic force 
and of a refreshing fertility. But the books in which his 
humour is broadly displayed, the travels and the sketches. 


are not really so significant of his power as the three novels 
of the Mississippi, Tom Sawyer^ Huckleberry Finn, and 
PuddlnheadWilBon, wherein we have preserved a vanished 
civilization, ^pl^ with typical figures, and presented 
with inexorable veracity. There is no lock of humour in 
them, and there is never a hint of affectation in the 
writing ; indeed, the author, doing spontaneously the work 
nearest to his hand, was very likely unconscious that he 
was making a contribution to history. But such HuckU- 
berry i\nn is, beyond all question ; it is a story of very 
varied interest, now comic, now almost tragic, frequently 
|K)etic, unfailingly truthful, although not always sustained 
at its highest level. And in these three wor^ of fiction 
there are not only humour and pathos, character and truth, 
there is also the largeness of outlook on life such as we find 
only in the works of the masters. Beneath his fun-making 
we can discern a man who is fundamentally serious, and 
whose ethical standards are ever lofty. Like Cervantes at 
times, Mark Twain reveals a dei>th of melancholy beneath 
his playful humour, and like Molibre always, he has a deep 
scorn and a burning detestation of all sorts of sham and' 
pretenco, a scorching hatred of humbug and hy 2 >ocrisy. 
Like Cervantes and like Moli^ro, he is always sincere and 
direct. (b. m.) 

Clermont - Ferrand, chief town of depart- 
ment Puy-do-D6me, 261 miles south of Paris by rail. It 
is the headquarters of the 13th army coiqis, and there are 
a commercial museum and a meteorological observatory'. 
Amongst the principal manufactures are india-nibber goods 
and alimentary imstcs ; textile industries are no longer 
important. It has mineral W'atcrs in rejnite locally. 
Population (1881), 32,256; (1896), 38,913, (comm.) 
43,688; (1901), 52,933. 

Clormont-Qanneaui Charles Simon 

(1846 ), French orientalist, the son of a sculptor of 

some repute, w'as born in^ Paris, 19th February 1846. 
After an education at the Ecolo des Langues Orientales, 
he entered the diplomatic service as dragoman to the 
consulate at Jerusalem, and afterwards at CJonstantinople. 
He laid the foundation of his reputation by his discovery 
(in 1870) of the “stele” of Mesha, which bears the oldest 
Hcmitic inscrii)tion known. In 1874 ho was employed by 
the British Government to take charge of an archajological 
ex|)edition to Palestine, and 'vv'as subsequently entrustetl 
by his own Govornnient with similar missions to Syria 
and the lied Sea. He was made Chevalier of the Legion 
of Honour in 1875. After serving as vice-consul at Jaffa 
from 1880 to 1882, he returned to Paris as “Becretaire- 
Interprfete” for oriental languages, and in 1886 was 
appointed consul of the first class. He subsequently 
acce]»ted the post of director of the Ecole des Langues 
Oriontales and professor at the College dc France. lu 
1889 he was elected a member of the Acaddmie des 
Inscriptions et Belles Lettres, of which he had been a 
correspondent since 1880. His chief publications, beside.^ 
a number of contributions to journals, are : — Palestine 
Incownue (1886), Etudes d*Arc}Uologie Orieniale (1880, 
<kc.), Les Fraudes ArtdMogiqyeB (1885), JtteeveU 
dArchJ^dogie Orieniale (1885, &c.), Album d'Antiquites 
Orientales (1897, &c.). He was principally instrumental 
in exposing the famous Bhupira forgeries of Hebrew 
texts. 

Ol9V6lftncl| the seventh largest city in the United 
States, and the largest of the state of Ohio, situated at the 
mouth of the Cuyahoga river, ou the southern shore of 
Lake Erie, in lat. 41“ 30' N. and long. 81* 47' W. 
Divided unequally by the river, it stretches along the 
shore for 10 miles, with a maximum depth of 6 miles. 

I It is connected by steamship lines with all the lake porta 



CLEVELAND 


from Duluth to Biifialo, Toronto, Ogdensburgh, and with 
those along the St Lawrence. It lies on or near all the 
trunk lines from New York to Chicago. The Lake Shore 
and Michigan Southern, the New York, Chicago, and St 
Louis (Nickel Plate) B^lways pass through ; the Erie, 
Pennsylvania, Baltimore, and Ohio have terminal facilities ; 
while the Cleveland, Columbus, Cincinnati, and St Louis 
(Big Four), and several Ohio lines start from the city. 
The Ohio Canal, which gave Cleveland its original pro- 
sperity, is little used, and in 1^79 its terminal facilities were 
granted to theValley, now the Baltimore and Ohio Bailway. 
Seven suburban electric railways, from 20 to 40 miles long, 
radiate from the IHiblic Square, and carry ^kago freight 
as well as passengers. There are 160 miles of streets, 
paved chiefly with Medina dressed stone. The improved 
{rnblic dock frontage on the river and lake amounts to 
*2500 feet, the unimproved to 3000 feet. Since 1879 the 
national Government has been building and improving 
a breakwater to create a harbour of refuge, which already 
affords a protected shore-line of over 2 miles. The widen- 
ing of the river mouth from a minimum of 165 feet to a 
uniform width of 325 feet, and the widening and straighten- 
ing of the lower course of the river, are also far advanced. 
These improvements wore vital to the city, which is the 
greatest ore market in the world. At its own docks, not 
to mention the harbours within the customs district^ the 
business of which is nearly all done in the city, were 
received in 1890, 1,945,432 tons of Lake Superior iron ore, 
and in 1900, 3,823,314 tons. The total tonnage in 1890 
was 4,668,040 ; in 1900, 7,488,396. As a manufacturing 
town Cleveland owes its greatness to the facility with 
which iron can be brought from the Lake Sui)erior dis- 
trict by water-route, and coal by rail from the Ohio and 
Pennsylvania mines. The capital invested in national 
banks in 1890 was $7,550,000; in 1900, $10,965,000. 
The deposits were for these years $15,037,606 and 
$48,780,227. For the same years capital in savings banks 
was $2,469,460 and $7,725,000 ; the deposits, $36,914,354 
and $96,328,461. Of these deposits $34,632,732 were in 
one institution, the Society for Savings. The population 
in 1890 was 261,353. In 1900 it was 381,768, of whom 
124,631 were foreign-born and 5988 were negroes. The 
death-ratt^ in 1890 was 20*2; in 1900 it was 17*1. 
The water-supply from the old tunnel into the lake IxTcame 
unsatisfactory, and a new tunnel 26,000 feet in length was 
projected, of which 16,000 feet were completed in 1900. 
The school system was reorganized in 1892 by a law 
which placed the management of school affairs in the 
hands of a director and an elective council of seven mem- 
bers. The director was given power to appoint a sui)er- 
intendent of instruction, who was to receive authority to 
name the whole teaching force. Besides large private 
schools, among which is the University School for boys, 
with an eight years’ course, emphasizing manual training 
and the supervision of athletic exercises, there are the 
Western Reserve University, with its medical school (ox)ened 
1843), the School of Law (1892), thi^ Dental College 
(1893), the Adelbert College (until 1882 the Western 
Rieserve College (1826) at Hudson, Ohio), the College for 
Women (1888T; the Case School of Applied Sciences, the 
Cleveland College of Physicians (a part of Ohio Wesleyan 
University, Delaware, Ohio), and the Cleveland Homceo- 
pathic Medical College. There are 15 hospitals, includ- 
ing the United States Marine Hospital. The Public 
Library, the Case Library, the University Library, and 
the Western Reserve Historical Society possess about 
300,000 volumes. There are over 245 churches, and the 
leading sects are the Roman Catholics with 39 churches, 
the Methodists with 24, the Baptists with 24, and the 
Congregationalists with 24. By the Munici{>al Refonn 
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Bill, 16th March 1891, a new city charUn' embtxlying the 
federal plan was gianted. The mayor appoints as his 
cabinet six directors — law, public works, police*, fire, 
account^ and charities and corrections. In order that 
resj>on8ibility might bo fixed these din*ctors were to 
appoint their subordinates. At first the system worked 
well, but in course of time interested officials, to s<‘rve 
their own ends, constructed a dangerous “ machine,” the 
ramifications of which reached into the council, the courts, 
and the state legislature. At length the indt‘|x?ndent 
voters organized a revolt, and overthrew the “boss” in 
the April elections of 1899. The total valuation of pro- 
perty in the city in 1880 was $73,647,194; in 1890, 
$99,614,055; in 1900, $142,768,280. The tax-rate for 
all purposes, city, county (Cuyahoga), and state, was in 
1890, $29.30, and in 19u0, $30.00. The total indebted- 
ness in 1890 was $8,330,035, and in 1900, $14,121,530. 
The park system includes 22 parks and drives, with an 
extent of 1326*19 acres. There are 27*94 miles of 
roads. Since much of the land was presented to the 
city the money ex{)ended ($3,032,944 from 1st January 
1894 to Ist January 1900) on the system has largely gone 
for improvements. In recent history the most notable 
events were the elaborate celebration of the centennial 
of the cjty in 1896 and the street raihvay strike of 1899, 
in which the workers attempted to force a redress of 
grievances and a recognition of their union. Mobs attacked 
the cars, and cars were blown up by dynamite. The 
strikers were beatem, but certain abuses were corrected. 

Chaklks Whittliwey. AV?r/// Historn of Cleveland^ 1867.— 
J. H. Kennedy. History of Uic City qf Clcvelaiul^ 1896. 

(ll. E. n.) 

Clevelandp Qrover (1837 ), President of 

the United Ktates from 1885 to 1889, and again from 
1893 to 1897, was born in the village of Caldwell, New' 
Jersey, 18th March 1837. His father was a clergyman 
of the Presbyterian Church. The Clevelands were (d 
good colonial stock, descendants of Moses Clevtdand who 
emigrated from Ipswich, England, in 1635. Grover w'as 
the fifth in a family of nine children. They removed to 
Fayetteville, and afterwards to Clinton, New York. It 
was intended that Grover should be educated at Hamilton 
College, but this was prevented by his father’s death in 
1852. A few years later he drifted westward with 
tw^enty-fivc dollars in his pocket. The autumn of 1855 
found him in a law office in the city of Buffalo, where he* 
was privileged to use the books in the library and i*iclv 
up knowledge by observing wliat was going on around 
him. This was the customary way at that time Tor a 
young man to equip himself for the legal ju-ofession. At 
th(j end of four years he passcxl the required examination 
for admission to the bar. During these years he had 
made a place for himself by force of character in tlie 
office where he had studied. Industry, intellectual 
integrity, and calm courage were then, as in after life, his 
marked traits. It cost him no effort to stand firmly by 
any principle which he deemed right or to defend any 
opinion which he had espoused. In 1863 he was 
appointed assistant district attorney, or i)ublic prosecutor, 
of Erie county, of which Buffalo is the chief city. This 
was hi‘: first public office, and it came to him, like all 
later preferments, without any solicitation of his own. 
He was a member of the Democratic party, and Erie 
county was usually Republican by a decisive majority. 
In 1869 Mr Cleveland was named by his party for the 
office of sheriff and was elected. In 1881 he w^as elected 
mayor of Buffalo, and in the following year governor of 
New York, receiving a majority of nearly 200,000 votes. 
As governor Mr Cleveland’s course was marked by the 
sterling qualities that he had tlisplayed in his other public 
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positions. His appointees were chosen for their budness 
qualifications. The demands of party leaders were made 
subordinate to public interests. He promoted the passage 
of a good civil service law. All bills passed by the 
legislature were subjected to the governor’s laborious 
personal scrutiny, and the veto power was used without 
fear or favour. 

The Democratic jiarty had been out of power in 
national affairs more than twenty years. In the interval 
a great civil war had been fought, slavery had been 
abolished, and the Union reconstructed. New subjects of 
national concern had begun to awaken attention. Serious 
abuses had crept into the civil service, and some scandals 
of considerable magnitude had lieen ex]) 08 ed from time to 
time, pointing to the necessity of radical measures of 
reform. While the public mind 'was in a sensitive state 
on this subject (1884), the liepublican party nominated 
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James G. lilainc for president, and the Democrats 
nominated Mr Cleveland, The latter was elected, gaining 
the vote of the state of New York by a plurality of 1047 
in a total of 1,171,263. He took the oath of office and 
ilelivered the usual address 4th March 1885. He had 
never l)e(?n in Washington City in a public capacity 
before. He had Ixjen known to the country at large only 
two years. He was a stranger to most of the men who 
stood around him at the ceremony of inauguration. Y^et 
it was noticed that he entered upon his new duties with 
the same etjui|>oise that he had shown in the humbler 
stations he had filled. When Ids brief inaugural address 
was finished, the older statesmen present felt that no 
apologies were needed for his being there, and that the 
executive branch of the Government was in safe hands. 

Mr Cleveland’s first term of four years was uneventful, 
but was marked by firmness, justice, and steady adherence 
on his part to the principles which ho deemed salutary to 
the nation. He was esjiecially concerned in pr()raoting a 
nonqtartisan civil service. Congress had i)a8sod a law in 


1883 to classify the subordinate places in the service, and 
to make entrance to it, and promotion therein, depend 
upon competitive examination of applicants, instead of 
mere political influence. The first test of the efficiency and 
permanence of this law came with the shifting of political 
power at Washington. The new president stood firmly 
by the new law. It applied only to places of the rank of 
clerkships, but the president was authorized to add others 
to the classified service from time to time. He added 
11,757 during his first teem. 

President Cleveland made large use of the veto power 
upon bills passed by Congress. The most important one 
vetoed was the Dependent Pension Bill, a measure of 
extreme profligacy opening the door, by the vagueness of 
its terms, to enormous frauds upon the Treasury. In 
1887 there was a large and growing surplus in the 
Treasury. As this^ money was drawn from the channels 
of business and locked up in the public vaults, the 
president looked upon the condition as fraught with 
danger to the commercial community, and he addressed 
himself to the task of reducing taxation. About two-thirds 
of the public revenue was derived from duties on imports, 
in the adjustment of which the doctrine of protection to 
native industry had a large place. Mr Cleveland attacked 
the system with great vigour in his annual message of 
1887. He did not propose the adoption of free trade. 
Yet he alarmed and exas|3erated the protected classes, 
among whom were many Democrats, and spurred them to 
extraordinary efforts to prevent his re-election. 

In the following year (1888) the Democrats re- 
nominated Mr Cleveland, and the Kepublicans nominated 
Bex\jamin Harrison of Indiana. The latter received a 
minority of the electoral votes and accordingly became 
president. Mr Cleveland retired to private life and 
resumed the practice of the legal profession in the city of 
New York. He had married, 2nd June 1886, Miss 
Frances Folsom, a daughter of a former law partner in 
Buffalo. 

Congress had jiassed a law in 1878 requiring the 
Treasury de|)artment to purchase a certain amount of 
silver bullion each month and coin it into silver dollars to 
be full legal tender. As no time had been fixed for this 
operation to cease, it amounted to an unlimited increase 
of a kind of currency that circulated at a nominal value 
much above its real value. Both political parties wore 
committed to this policy, and strong passions were aroused 
whenever it was called in question. Mr Cleveland had 
written a letter for publication before he Ix^came presi- 
dent, saying that a financial crisis of great severity must 
I result if this coinage were continued, and expressing the 
hope that Congress would speedily put an end to it. 
In 1890 Congress, which was now controlled by the 
Hepublican party, passed the McKinley Tariff Act, which 
repealed the duties on sugar, from which about 
$60,000,000 of revenue was derived. Simultaneously it 
passed a new Pension Bill that added $50,000,000 to the 
public disbursen^nts. Another measure was enacted 
which nearly doubled the Government’s purchases of 
silver, to be added to the already vitiated currency. 
Steps had thus been taken which would change an annual 
surplus of $100,000,000 into a deficit of $70,000,000 as 
soon as the new laws should take full effect. 

In 1892 Mr Cleveland was nominated for president a 
third time in •succession. The only other man in the 
nation’s history thus distinguished was General Jackson. 
Mr Cleveland was nominated against the unanimous vote 
and protest of the delegates in the Democratic National 
Convention from his own state, New York. This was 
something quite unprecedented, Mr Harrison was the 
opposing candidate. Mr Cleveland received 277 electoral 
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votes and Mr Harrison 145. Mr Cleveland's second term 
embraced some notable events. The most important ^as 
the repeal of the silver legislation, which had been a 
growing menace for fifteen years. Nearly $600,000,000 
of **fiat money (currency circulating on the faith of 
the Government) had been thrust into the channels of 
commerce in addition to $346,000,000 of legal tender 
notes that had been issu^ during the civil war. A 
reserve of $100,000,000 of gold had been accumulated for 
the redemption of these notes. * In April 1693 the reserve 
fell below this sum. A panic ensued. President Cleve- 
land called an extra session of Congress to rep^l the 
silver law. The House promptly passed the repealing act. 
In the Senate there was a protracted struggle. The 
Democrats now had a majority of that body and they 
were more decidedly pro-silver than the ^publicans. 
The president had undertaken to coerce his own party to 
do something against its will. This was perhaps his 
greatest public service. The repealing bill passed the 
Senate 30th October. The mischief, however, was not 
ended. The deficit in the Treasury made it inevitable 
that the gold reserve should be used to meet current 
ex^ienses. Holders of the Government’s legal tender notes 
anticipating this fact presented them for redemption. 
Borrowing was resorted to by the Government. Bonds 
were issued and sold to the amount of $162,000,000. 
The business world was in a state of constant agitation. 
Bank failures were numerous and commercial distress 
widespread. The Republican party, which had laid the 
train for this disaster, escaped unhurt, because the final 
explosion took place during a Democratic administration. 
The underlying causes were too involved and intricate for 
popular understanding. Among the consequences of the 
panic was a reduction of wages in many employments, 
accompanied by labour troubles more or less serious. The 
centre of disturbance was at Chicago where one Debs, a 
labour agitator, undertook to com|)cl the Pullman Pal^o 
Car Company to raise the wages of its workmen, by 
boycotting its cars. Twenty-three railways were disabled 
at one time by the refusal of their employees to operate 
trains containing Pullman cars, or allow others to do so. 
The disorder extended to the Pacific coast, causing riot 
and bloodshed in several places. President Cleveland 
waited a reasonable time, as he conceived, for the 
governor of Illinois to put an end to the disorder in that 
state. On 6th July 1894 he directed the military forces 
of the United States to, clear the way for trains carry- 
ing the mails. The rioters in and around Chicago were 
dispersed in a single day, and within a week the boycott 
was everywhere broken. No act of his career gave Mr 
Cleveland more 6clat than the suppression of the Debs riots. 

On 17th December 1895 President Cleveland astounded 
the country and the civilized world by sending a special 
message to Congress virtually recommending war against 
Great Britain unless she should accept his views respecting 
an undetermined boundary lino between Venezuela and 
British Guiana. Mr Cleveland’s foreign policy hitherto 
had been marked by prudence, conservatism, and a 
scrupulous regard for the rights of other peoples. He had 
put a strong curb on Cuban filibustering. Ho had with- 
drawn a treaty negotiated by his predecessor to annex 
Hawaii, because, as he said, its lawful government had 
been overthrown by the diplomatic and naval representa- 
tives of the United States. In short, he had won almost 
unbounded confidence, and now when his voice was for 
war he carried the country with him as no other man could 
have done. Yet a large body of sober-minded people 
throughout the country, who had been Mr Cleveland’s 
firm supporters and his chief reliance in all previous 
emergencies, were now detached from him, more in 


sorrow than in anger. In the money market the Venezuela 
message came as “a bolt from the blue.” A panic of 
great severity ensued, a nin on the Treasury liegan, and 
the president was compelled to make a fresh loan, in time 
of peace, of $100,000,000. Gn 12th Novemt)er 189G an 
agreement was mode for arbitration of the Venezuelan 
controversy, in which the contention of Great BriLiin Avas 
safeguarded by a clause that adverse holding during a 
period of fifty years should make a good title. It has 
been said that Mr Cleveland was vindicated by the result, 
but this view overlooks two facts of importance, viz., that 
war was avoided only by the calmness of the British 
ministry and the British public ; and that Mr Cleveland 
gave the greatest spur and impetus to the Avar spirit 
among his countrymen that the present generation has 
known. On 8th January 1897 Mr Cleveland transmitted 
to the Senate a treaty for the arbitration of all future 
differences between the United States and Great Britain, 
earnestly recommending its approval. The Senate did 
not ratify this treaty, but its aims have been partially 
accomplished on a larger scale by the agreements of the 
Hague Conference. 

During his second term Mr Cleveland added 44,004 
places in the civil service to the classified list, bringing 
them within the rules of the merit system. This was a 
greater number than all that had been placed in the list 
before, and brought the whole number up to 86,932. 

Mr Cleveland’s second term expired 4th March 1897, 
and he then retired into private life in the university 
town of Princeton, New Jersey. (h. avh*.) 

OISVMf in German Kleve^ a town and watering-place 
of Prussia, in the Rhine province, between the Rhine and 
the frontier of Holland, 40 miles by rail north-north-Avest 
from Crefeld. It has a monument to the legendary Knights 
of the Swan (1882) ; a collection of antiquities, preserved 
in the town hall ; and an agricultural school : also, manu- 
factures of cheese, tobacco, agricultural implements, &v. 
Population (1885), 10,170; (1895), 10,986; (1900), 14,678. 

Cllchy, or Cj-ichy la Garennx, a town of France, 
department of Seine, in the arrondissement of Bi Deuis, i 
and immediately north of the outer circle of Paris, of 
which it is a suburb. Its manufactures include oil ahd 
starch. It was a residence of the Merovingian kings, and 
was then known as CUppiacum, Population (1881), 
24,223 ; (1891), 30,561 ; (1901), 39,521. 

Clifford^ William Kln^on (1845-1879), 
English mathematician and philosopher, was born 4th May 
1845 at Exeter, where his father was a prominent citizen. 
He was educated at a private school in his native town, at 
King’s College, London, and at Trinity College, Cambridge, 
where he was elected fellow in 1868, after l)eing second 
wrangler in 1867 and second Smith’s prizeman. In 1871 
he was appointed professor of mathematics at University 
College, London, and in 1874 became fellow of the Royal 
Society. In 1875 he married Lucy, daughter of John 
Lane of Barbados, a lady who has since won distinction 
as a novelist. In 1876 Clifford, a man of high-strung and 
athletic, but not robust, physique, began to fall into ill- 
health, and after two voyages to the South died during the 
third of pulmonary consumption at Madeira, 3rd March 
1879. His works, published wholly or in i)art since his 
death, are Elements of Dynamic (1879-87), Seeing and 
Thinking^ popular science lectures (1879), Lectures and 
Essays^ with an introduction by Sir F. Pollock (1879), 
Matheifimtical Papers^ with an introduction by Henry J . S. 
Smith (1882), and The Common Sense of the Exaet Scienees^ 
completed by Professor Karl Pearson (1885). Owing to 
his early death, Clifford’s abilities and achievements cannot 
be fairly judged without reference to the opinion formed of 

S. III. — IS 
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him by his contemporaries. He impressed every one as a ! 
man of extraordinary acuteness and originality ; and these | 
solid gifts were set off to the highest advantage by I 
qnicknoss of thought and speech, a lucid style, wit i 
and jxM3tic fancy, and a social warmth which made him ! 
delightful as a friend and companion. His powers as 
a mathematician were of the high^t order. It harmonizes 
with the concrete visualizing turn of his mind that, to 
quote Professor Henry Smith, “Clifford was above all and 
before all a geometer.” In this he was an innovator 
against the excessively analytic tendency of Cambridge 
mathemuticians. Among his best fiaiiers are those “ On 
the Theory of Distances ” and “ On the Classification of 
Loci.” In his theory of graphs, or geometrical representa- 
tions of algebraic fonuulae, there are valuable suggestions 
which liave been worked out by others. He was much in- 
terested too in those curious investigations into imaginary 
kinds of space by Gauss, Riemann, and Lobatschewsky, 
which suggest thoughts upon the ultimate nature and 
source of mathematical truth. As a philosopher Clifford’s 
name is chiefly associated with two phrases of his coining, 

“ mind-stuff” and the “ tribal self.” The former symbolizes 
his inetafihysical conception, which was suggested to him 
l)y his reading of Sj»inoza. “Briefly putj” says Sir F. 
Pr>llc)ck, “the conception is that mind is the one ultimate 
reality ; not mind as wo know it in the complex forms of 
consedouH feeling and thought, but the simpler elcmentH 
out of which thought and feeling arc built up. The liyiK>- 
tlietical ultiinaU^ element of mind, or atom of mind-stuff, 
precisely (!orre8ponds to the hypothetical atom of matter, 
l)eing the ultimate fact of which the material atom is the 
])henomenon. Matter and the sensible universe are the 
relations In^tweeu particular organisms, that is, mind 
organized into consciousness, and the n^st of the world. 
This leads to results which would in a loose and popular 
sense Is; called inatt^rialist. But the theory must, as a 
metaphysical theory, Ijo reckoned on the idealist side. To 
8j»eak ttjclinically, it is an idealist monism.” The other 
phrase, “tribal sedf,” gives the key to Clifford’s ethical 
view, which explains conscience ajid the moral law by the 
dcvelo]»ment in each individual of a “self,” which pre- 
scrilxfs thc^ conduct conducive to the welfare of the “tribe.” 
Much of Clifford’s conUunporary prominence was due to 
his attitude towards religion. Animated by an intense 
love of truth and d(*votion to public duty, ho waged war 
on such ecclesiastical systems as seemed to him to favour 
obscurantism, and to jmt the claims of sect above those 
of human society. The alarm was greater, as theology was 
still unreconciled with the Darwinian theory ; and Clifford 
W’as regarded as a dangerous champion of the anti-spiritual 
tendencies then imputed to modern science. (u. st.) 

Clifton. See Bristol. 

CllntOnp eaj»ital of Clinton county, Iowa, IT.S.A., 
situated in 51’ N. lat. and 90“ 11’ W. long., on the 
west bank of the Mississip])i river, at an altitude of 589 
feet. It is entered by four grtuit railway systems, the 
Burlington, Cedar llapids, and Northern, the Chicago, 
Burlington, and Quincy, the Chicago and North-Western, 
and the Chicago, Milwaukt^e, and St Paul Railways, and it 
is in the main a commercial city. The Mississijipi is hero 
croased by a fine iron bridge, some 4000 feet in length. 
Clinton is the site of Wartburg (College, a Lutheran insti- 
tution. Populatioti (1880), 9052; (1890), 13,619. By 
tlie addition of the city of Lyons in 1895 the ]X)pulation 
was increased to 23,377, and in 1900 it w'as 22,698. 

Clinton, capital of Henry county, Missouri, U.S.A., 
situated in 38^ 23’ N. lat. and 93“ 46’ W. long., in the 
western ])art of the state, at an altitude of 800 feet. It 
has three railways, the Missouri, Kansiis, and Texas, the 
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Kansas City, Fort Scott, and Memphis, and the Kansas 
City, Osceola, and Southern. Population (1880), 2868 ; 
(1890), 4737; (1900), 5061. 

Clintoni a town of Worcester county, Massachusetts, 
U.S. A, situated near the centre of the state, on branches of 
the Boston and Maine, and the New York, New Haven, and 
Hartford Railways, at an altitude of 308 feet. It is small 
in area, containing but 7 square miles of hilly surface. The 
village of Clinton is on Nashua river, and has extensive 
manufactures of cotton and woollen goods, wire-cloth, and 
iron and steel. Population (1880), 8029 ; (1900), 13,667. 

Clltheroai a municipal borough and market town 
in the Clitheroe i)arliamcntary division (since 1885) of 
Lancashire, England, on the Ribble, 20 miles south-west of 
Burnley by rail and 12 miles by road. A public hall has 
boon erected, and in 1895 Clitheroe Castle, formerly extra- 
parochial, became part of Clitheroe borough. Area, 2381 
acres; population (1881), 10,177; (1901), 11,414. 

Cloni1fl0l| an inland town, in the province of 
Munster, Ireland, on the river Suir, 104 miles south-west 
of Dublin, on the Waterford, Limerick, and Western Rail- 
way. It ceased to be a parliamentary borough in 1885, 
and in 1898 the portion situated in Waterford was added 
to TipiKirary. By the Local Government Act, 1 898, the 
borough retains its mayor and corporation, which, how- 
ever, has now practically the status of an urban district 
council. It is an agricultural centre, and there are 
frequent fairs. Population (1881), 9325 ; (1891), 8480 ; 
(1901), 10,163. The area of the borough was recently 
extended and now comprises 1301 acres. 

OlOSUrtl. See Parliament. 

OlOVSilyi a fishing village of Devonshire, England, 
which climbs up the sides of a rocky cleft of the steep 
(400 feet) south coast of Barnstaple Bay, 11 miles west 
from Bideford. Its (juaintness and the charm of its sur- 
roundings mcako it a favourite excursion from Ilfracombe. 
Dickens descrilsw the place in A Mesmje from t/ie Sta. 
Population (1901), 621. 

ClydOp ThOpa river and firth of Scotland. The river 
rises as the Daer water in the parish of Crawford, Lanark- 
shire, 1600 feet above sea-level. Its length from that point 
to Dumbarton, where the firth may be taken to begin, is 
106 miles, and the drainage area is estimated at 1481 square 
miles. At Lanark (61 miles) it is broken by four falls, 
which occur within a distance of 3 J miles, the river de- 
scending in that space 230 feet, or about 61 feet in the 
mile. Thence to the sea the fall is about 4 feet and a I inch 
in the mile. The firth measures about 64 miles from 
Dumbarton to Ailsa Craig, an island lying between Girvan 
on the Ayrshire coast and the Mull of Kintyre in Argyll- 
shire, and its breadth varies from a mile at Dumbarton to 
37 miles on a line drawn through Ailsa Craig. In depth 
it varies from a minimum of 22 feet (in the navigable 
channel) at Dumbarton to 99 fathoms between Ardlamont 
and Kintyre. The tide ascends above Glasgow, to which 
its rise is to be limited by the construction of a weir, 
replacing an older one which was destroyed in 1884. 
Head ports are Glasgow, Port-Glai^ow, Greenock, 
Ardrossan, Irvine, Troon, Ayr, and Campbeltown. 

OlydSbAnkp a police burgh of Dumbartonshire, 
Scotland, on the nght bank of the Clyde, 6f miles from 
Glasgow by rood. There are eight stations. Shipbuilding 
works were planted in 1875 in a purely rural district, and 
were follow^ by a large sewing-machine factory. In 1886 
the villages of Dalmuir and Yoker and Kilbowie were 
formed into a burgh, and the municipality is one of the 
most enterprising in Scotland. The works and factory each 
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employ about 7000 hands. There are various other works, 
including the building and repairing yards of the Clyde 
Navigation Trust. Municipal buildings, including baths, 
ai'e being erected at a cost of £40,000. Population 
(1891), 9998; (1901), 18,654. 

CoahuiliL a state of Mexico, bounded on the N. 
by the Unit^ States, on the E. by the state of Nuevo 
Ledn, on the 8 . by those of San Luis Potosi and Zacatecas, 
on tho W. and S.W. by Durango, and on the N.W. and 
W. by Sonora, has an area of 62,376 square miles. In 
1879 the population was 130,026, and in 1895 it was 
241,026. The flora comprises over sixty varieties of 
trees of the cold and temperate zones, and fifty belonging 
to the hot lands. Agriculture is the principal industry, 
cotton, maize, wheat, beans, sugar-cane, linse^, and about 
thirty species of leguminous plants being the chief pro- 
ducts. Cattle-raising is also extensively followed. The 
mines are being rapidly develo{)ed, osjiecially in tho Sierra 
Mojada, Sierra del Carmen, and in the valley of Santa 
Kosa. The state, which is divided into five districts and 
thirty-throe municiimlities, is one of the most prosperous 
commercial regions of the Republic, duo principally to 
its excellent railway system. The capital, Saltillo (popu- 
lation, 26,801), is 616 miles from Mexico City by rail. It 
has good public buildings, a State college, public library, 
&c., and is noted for its manufacture of shawls (mrape»% 
cotton cloth, knit goods, and flour. Amongst other towns 
are Parras (8326), Monclova, Ciudad Porfirio Diaz, Viosca, 
Matamoros. 

G08iI« — D uring the [teriod that has elajjsed since the 
publication of the article contained in the ninth edition 
of this Encyclopaedia, the development in the methods of 
winning and working coal has been very considerable, 
es|)ecially in the direction of increasing the output from 
individual centres of production concurrently with a 
general diminution in tho length of the working day. 
This has been attended, at any rate in the older coal-fields, 
with a rapid increase in the depth of workings and greatly 
increased cost and difficulty in o])ening new mines, with 
the result that tho com]:»aratively rough methods and 
apjdiances of earlier times have given way to more 
economical methods of working underground, and 
machinery of more refined construction. The main 
winding engines, especially, are now constructed upon tho 
most improved tyjies, in order to save fuel in w’orking. 
Similar improvements have been introduced in the 
methods of underground liaulage, and horses on under- 
ground lines have been largely rejdaced by mechanical 
traction, the substitution of electric for steam driven 
motors, and the use of electric locomotives being s{)ecially 
noticeable. In tho main operation of getting or removing 
the coal, machine-cutting h^ to some extent taken the place 
of hand labour, although the progress in this direction has 
been more marked in America than in Kuro{)e, and oven 
there tho proportion of the output obtained with the use of 
such mechanical aids is only small when tompared with that 
duo to hand labour. This, however, is rapidly changing, 
owing to the increased flexibility in working of electric 
motors, which will in the near future probably take the 
first place in this as in other branches of coal-mining. To 
enter, however, into the details of these and other changes 
would involve discussion of mechanical and other technical 
matters beyond the scope of the present work, which is to 
be regarded as supplementary to the article in the ninth 
^ition, the additional matter being noticed somewhat 
in the same order as that previously adopted. 

During the past few years the question of the origin 
and mode of formation of coal has received considerable 
attention from geologists, but it cannot be said that any 
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authoritative new solution of the problem has liecii 
propounded. Speaking generally, the tendency is toward.H 
a modification of the view of which Logan, De 
la Beche, Dawson, and Newberry may ^ taken compoBh 
as the principal exponents, that coal seams are tion of 
essentially the remains of forests ujwn the sites 
of their original growth, a detrital origin being sa])|x>Hod 
for a part, if not tho whole, of the carlwnaceous material, 
which may have been derived from adjacent higher- 
lying land by the action of river currents. This view, 
known as the delta hypothesis, has found considerable 
favour in France, esjiecially from study of the coal-field of 
Saint fltienne, where the seams vary very irregularly 
in thickness and character, in a way which seems to l)e 
incompatible with the hypothesis of a tranquil accumu- 
lation in Bitu, As regards the changes involved in 
the actual transformation of plant structures into lignite 
and coal, one of the most important series of researches is 
due to M. B. Renault (Bulletin de la Sociitd de P Industrie 
Mininde^ 3 Ser., vol. xiii. p. 865), who, starting from the 
study of i)eat, finds that the chief agents in the trans- 
formation of cellulose into peaty substances are sapro- 
phytic fungi and bacterial ferments. As the fonuer are 
only active in the presence of air, while the latter are 
anaerobic, the greater or less activity of either agent is 
conditioned by variation in the water-level of the bog. 
The destructive agency of bacteria seems to l)e limited by 
the production of ulmic acid of tho comiK) 8 ition, carlK^u 
65*31, hydrogen 3*85 jx^r cent., which is a |)ow'erful 
antiseptic. By the progressive elimination of oxygen and 
hydrogen, ])artly as water and })artly as carbon dioxide and 
marsh gas, the ratio of carbon to oxygen and hydrogen in 
the residual product increases in the following manner : — 
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The constituents of lignite are generally similar to those', of 
X)eat, with the addition of some animal (infusorial) remains, 
the degraded vegetable tissues forming a i>astc originally 
plastic, which has converted the more resisting parts of 
the plants into a couqiact mass. From tho figures given 
alK)VO it will be seen that oxygen is less rapidly eliminated 
than hydrogen, the change to lignite being similar to that 
obtaining in the case of iwat, but further advanced. 

Bituminous shale and Boghead or Torbano Hill 
coal are considered by Renault to be mainly alteration- 
products of masses of gelatinous fresh-water algae, which 
by an almost complete elimination of oxygen have been 
transformed into substances apj)roximating to the formulae 
C 2 H 3 and C 3 H 5 , where C : 11 = 7*98 and C : O + N = 46*3. 
In cannel coals the prevailing vegetable constituents are 
spores of cryptogamic plants, algae being rare and in 
many causes absent. The detection of bacilli in coal is a 
difficult matter, owing to its opacity; but by making 
very thin sections and employing high magnification, 
1000 to 1200 diameters, Renault has been enabled to 
detect numerous forms in the woody parts included 
in coal. One of these, named Micrococcus carl>o^ in 
many respects resembles tho living Cladothryx found 
in the wood of trees buried in i)eat-bogs in process of 
formation. Clearer evidence has been obtained from wood 
partially mineralized by silica or carbonate of lime included 
in tho coal 

The transformation of woody fibre into coal is attended 
with considerable contraction, which may be froiia to jj 
of the original volume, but this is unequally distriMted ; 
it is mainly in the direction of the thickne.ss, so that 
minute objects seen on the flat may keep nearly their 



116 


COAL 


original dimennions. The evidence for this is to be seen 
in the large number of inicrophotographs in the memoir 
just referred to, which represents the result of twenty-one 
years* work. Approximately the change of wood into 
coal, and the proportion of the valuable product eliminated, 
may be represented as follows : — 

« aH.O -h 7 CH 4 + SCO, + 3H,0. 

CeUuIoiie. Coal. Methane. Carbon Water. 

dioxide. 

The solid product C^H^O corresponds to an average 
bituminous coal of the composition, carbon 83*1, hydrogen 
4*6, oxygen 12*3 per cent., and represents about 20 i)er 
cent, of the original weight of cellulose and 45 per cent, 
of its heating i)ower. Another aid to the study of the 
structure of coal has been found by H. M. Couriot 
{AnTuUeB de la SocUU OMogujv/t de Belgique^ vol. xxiii. 
p. 105) in Kontgen photography, the carbonaceous or 
combustible [xirtion being readily ijcrmeable by X-rays, 
while the mineral matter is comparatively opaque. In 
this way photogra|)hs showing the arrangement of the ash 
in parallel thin bands may be obtained from a piece of 
coal about an inch tliick when exposed |ier|)endicularly to 
the planes of bedding; included masses of iron pyrites 
ap|)ear as dark spots. The suggestion has also been made 
to use this agent as a means of determining the proportion 
of incombustible matter in coal, the sample being ground 
to }x>wder and enclosed in a wooden lx)x of a long, tapered 
wedge form, with a fluoros(^ent screen along one side, which 
becomes sensitive to the rays passing through a greater or 
less thickness of the coal wedge in proportion to its 
freedom from mineral matter. According to Kotte {Staid 
u. EUen^ vol. xx. j>. 392), however, this • method is 
unreliable for cpiautitative puryioses, since for equal 
contents of ash the jicriueability varies with the nature of 
the mineral matter, a small pro])ortion of iron being more 
effective in incretising the opacity than much larger 
amounts of the ordinary ash constituents, silica, alumina, 
«kc. Thus for equal total amouiits of ash, that containing 
the least amount of iron, 0*07 jnsr cent., gave the clearest 
photograph, and that with 5*4 jier cent, the worst. 

The existence of coal-fields Iwlow the secondary strata 
in the soutli-east of England, along the line joining the 
Otv^iop- Wales and Westphalian basins, as 

mMtot inferred by the late Mr Qodwdn Austen, has of 
comh late years Insen verified by the discovery of 
//•Ms. carboniferous strata with workable coal seams 
below the chalk and other secondary formations in the 
vicinity of Dover, where in 1890 a borehole reached coal 
at a depth of 1180 feet from the surface, and in a further 
depth of 1042 feet several seams were subsequently proved 
of various thicknesses up to 4 feet. In another boring 
at Ropersole, l)etw'een Dover and Canterbury, 1774 feet 
deep, the last 197 feet ai*e in carboniferous strata with two 
coal seams. In the Dover sinking a bed of oolitic brown 
iron ore, resembling that of Cleveland and Luxemburg, has 
been discovered at a de)>th of 600 feet. Most extensive 
developments have also been made on the eastern side of 
the great Midland coal-field, and numerous pits have 
been sunk through the magnesian limestone and other 
overlying strata along the whole length of the basin, from 
Yorkshire to Nottinghamshii'e. At ^uth Carr, near Gains- 
borough, in Lincolnshire, the regular succession of the 
seams in the coal-field has Ixjcu proved under 1700 feet of 
New Bed Sandstone rocks down to the Barnsley hard coal 
at 3186 feet, the greatest depth at which coal has as 
yet been proved in the United Kingdom. It has been 
suggested that the coal brought up by the trawlers on the 
fishing Imnk known as the Coal Pit in the North Bea, 
65 miles east of the mouth of the Humber, may be 
derived from the eastern outcrop of the seams in this 


basin, which, if this be the case, would be the laigest 
coal-field in Europe. 

In the Rhenish Westphalian coal basin, the most 
important one in Contmental Europe, great activity pre- 
vails both in exploration and opening of new mines. This 
is in many respects similar in structure to that of South 
Wal^ a large number of seams, none veiy thick, being 
distributed through a great thickness of strata. These are 
folded transversely into three principal troughs whose axes 
have a general north-westerly strike, but with the 
important difference that the carboniferous strata are 
exposed for only a short distance along the southern 
margin, the greater jjart being covered by secondary and 
tertiary rocks, which increase in thickness rapidly to the 
north. The newer sinkings have therefore to pass 
through constantly increasing depths of water-bearing 
measures, with the result that special methods of over- 
coming such difficulties have b^n brought to a high 
degree of {lerfection in this region. According to Schultz 
{Mittheilungm iiber den Niederrheiniech -Weetfdliech^^ 
Steinho}den--Bmghau^ 1901, p. 28) the proved area in 
1900 was 1157 square miles, estimated to contain in 
workable seams : — 

Tons. 

Down to 700 metres (2800 feet) . . . 11,000,000,000 

700 to 1000 metres (3280 feet) . . . 18,800,000,000 

1000 to 1500 metres (4920 feet) . . . 25,000,000,000 


Total within maximum working depth 
At greater depths • 


54.800.000. 000 

75.000. 000.000 


The develo})ment of the coal-fields of the newper mining 
regions can be best appreciated by the statistica) table 
compiled by Mr B. H. Brough in the Journal of the Iron 
and Steel Institute ; — 


Europe— 

United Kingdom . 




1900 

Tons. 

225,170,360 

Germany, coal 





109,271,726 

„ lignite . 




)» 

40,279,832 

Franco 




)) 

83,270,38.5 

Belgium 




1899 

22,072,068 

Austria, coal 




)> 

11,455,189 

„ lignite . 




)» 

21,751,794 

Hungary, coal 




ii 

1,238,855 

„ lignite. 




»» 

4,292,584 

Spain . 




1900 

2,680,198 

Russia . 




>) 

13,104,000 

Holland . 




1899 

212,978 

Bosnia, lignite 




If 

303,425 

Rumania, ,, 




If 

78,000 

Servia, , , . 




1896 

11,726 

Italy, ,, 




1899 

.388,584 

Sweden. ,, 




11 

289,344 

Asia— 

India . 

, 


, 

If 

4,987,000 

Japan . 

, 


, 

1898 

6,598,088 

Borneo 

, 


, 

1899 

35,675 

Africa— 

Tiansvaal 

, 


, 

1898 

1,988,424 

Natal . 

, 

, 

, 

1899 

324,161 

Cape Colony 

• 

. 

. 

II 

209,000 

Amenca— 

United States 


, 

, 

1900 

238,877,182 

Canada . * 



, 

1899 

4,142,242 

Mexico 


, 

, 

II 

118,191 

10,000 

Peru . 



, 

1898 

Australasia — 

New South Wales 

, 



1900 

5.507,497 

Queensland . 

. 



1899 

494,000 

Victoria 

, 



II 

262,380 

Western Australia 




II 

54,000 

Tasmania • • 

, 



II 

42,000 

Now Zealand 

. 



II 

975,234 


In putting down new juts, while the methods formerly 
described are generally followed, much has been 
done towards accelerating the rate of work. SSLir. 
In hard ground for instance, boring machines, 
supported on radial arms attached to a central pillar, are 
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sabotitated for hand labour. Twelve or more holes are 
bored and charged, and after the removal of the machines 
and their support to a safe height, are fired either 
simultaneously or in groups, the boring frame being 
replaced after the removal of the broken stuff. Much 
time can also be saved when sinking and walling are 
carried on simultaneously by the method used in several 
deep sinkings in South Wales by Professor W. Galloway, 
where the bricklayers work upon a suspended platform 
with hinged flaps which completely fill the hollow of the 
shaft whsn in use, but can be rapidly shifted by the 
engine at the surface as the top of the wall rises. C^e or 
more central holes are provided with wire-rope guides, to 
allow of the passage of the bucket bringing up the debris 
broken by the sinkers. In sinking through soft or water- 
bearing strata within moderate depths, excavation by hand 
is practised, the ground being secured with segmented 
cast-iron tubbing and pumps or water tubs used to 
keep the bottom dry when the inflow does not exceed 6 
or 8 tons of water per minute. Beyond this, the water- 
cost becomes so great that the Kind and Chaudron system 
of boring, which has of late years been considerably im- 
proved in detail, particularly by the addition of methods 
for continuously removing ^e boring detritus, is usually 
to be preferred With increase in depth, however, the 
thickness and weight of the cast-iron tubbing in a large 
shaft become almost unmanageable ; in one instance, at a 
depth of 1215 feet, the bottom rings in a shaft 14^ feet in 
diameter aio about 4 inches thick, which is about the 
limit for sound castings. It has therefore been proposed, 
for greater depths, to put four columns of tubbings of 
smaller diameters, 8^ and feet, in the shaft, and M up 
the remainder of the boring with concrete, so that with 
thinner and lighter castings a greater depth may be 
reached. This, however, has not as yet been tried. Another 
extremely useful method of sinking through water-bearing 
ground, introduced by Messrs A. & H. T. Poetsch in 
1883, and originally applied to shafts {)assing through 
quicksands above brown coal seams, has of late years 
bdGTL applied with advantage in opening new pits through 
the secondary and tertiary strata above the Coal Measures 
in the north of France and Belgium, some of the most 
successful examples being those at Lens, Anzin and Vicq, 
in the north of France basin. In this system the soft 
ground or fissured water-bearing rock is rendered temporarily 
solid by freezing the contained water within a surface a few 
feet larger in diameter than the size of the finished shaft, 
so that the ground may be broken either by hand tools or 
blasting in the same manner as hard rock. The miners are 
protected by the frozen wall, which may be 4 or 5 feet 
thick. The freezing is effected by circulating brine (calcium 
chloride solution) cooled to 5” F. through a series of 
vertical pipes clo^ at the bottom, contained in boreholes 
arranged at equal distances apart around the s])ace to be 
frozen, and carried down to a short distance below the 
bottom of the ground to bo secured. The chilled brine 
enters through a central tube of small ^diameter, passes to 
the bottom of the outer one and rises through the latter 
to the surface, each system of tubes being connected 
above by a ring main with the circulating pumps. The 
brine is cooled in a tank filled with spiral pipes, in which 
anhydrous ammonia, previously liquefied by compression, is 
vaporized in vacuo at the atmospheric temperature by 
the sensible heat of the return-current of brine, whose 
temperature has been slightly raised in its passage through 
the circulating tubes. When hard ground is reached, a 
Mat is formed for the cast-iron tubbing, which is built up 
in the usual way and concreted at the back, a small 
quantity of caustic soda being sometimes used in 
mixing the concrete, to prevent freezing. In a recent 


application of this method at Vicq, near Anzin, two shafts 
of 12 and 16*4 feet diameter, in a covering of cretaceous 
strata, were frozen to a depth of 300 feet in fifty days, the 
actual sinking and lining o{)erations requiring ninety days 
more. The freezing machines were kept at work for 200 
days, and 2191 tons of coal were consumed in supplying 
steam for the compressors and circulating puiiqis. In 
some cases cement concrete has been usefully employed in 
lining shafts instead of brickwork, a layer about 10 inches 
thick being much stronger than an equal thickness of 
brickwork. This is especially applicable to the rejwiir of old 
shafts, and also to the lining of the excavations for under- 
ground pumping engines. Some excellent examples of 
this method were shown at Paris in 1901 by the Cockerill 
Company of Seraing. The cement used, as well as the 
ballast in the concrete, was produced from blast-furnace 
slags. 

With the increased activity of working characteristic of 
modern coal mining, the depth of the mines has rapidly 
increased, and at the present time the level of 
4000 feet, formerly assumed as the i) 08 siblo limit worUag^ 
for working, has been nearly attained. The atgnmt 
following list gives the depths reached in the 
deejx^st collieries in £uro{)e in 1900, from which it will be 
seen that the larger number, as well as the deejicst, are in 
Belgium : — 


Viviers Gilly 

Marcinello, Ko. 11, Charleroi 
Marchionne, No. 2 ,, 

Agranpe, Mons . 

Pendleton dip workings 
Sacr6 Madame, Charleroi 
Ashton Moss dip workings . 
Eonchamp, No. 11 pit . 

Viemoy, Anderlues 
Astley Pit, Dukinfiold, dip workings 
Saint Andr^, Poirier, Charleroi . 


, Belgium 

Metres. 

1150 

Feet. 

3778 

,, 

314.^ 

3750 

ty 

107.5 

3527 

?i 

1005 

3494 

M 

Lancashire 

loco 

3478 

1059 

3474 

Belgium 

1055 

8461 

Lancashire 

1024 

3360 

France 

1015 

3330 

Belgium 

lOOC 

3301 

Cheshire 

960 

3150 

Belgium 

950 

3117 


The greatest depth attained in the Wostplialiaii coal at the 
present time is at East Becklinghausen, where there are 
two shafts 841 metres (2759 feet) deep. 

The subject of the limiting depth of working has been 
very fully studied in Belgium by Professor Stassart of 
Mons (“Les Conditions d’exploitation k grande i)ro- 
fondeur en Belgique,” Bulletin de la Sod^t^ de V Industrie 
Minirale^ 3 Ser., voL xiv.), who finds that no special 
difficulty has been met with in workings above 1100 
metros deop from increased temi)erature or atmospheric 
pressure. The extreme tenqjeratures in the working 
faces at 1150 metres w'ere 79 degrees and 86 degrees F., 
and the maximum in the end of a drift, 100 degrees ; and 
these were quite bearable on account of the energetic 
ventilation maintained, and the dryness of the air. The 
yield jwr man on the working faces w’as 4*5 tons, and for 
the whole of tho working force underground, 0*846 tons, 
which is not less than that realized in shallower mines. 
From the experience of such workings it is considered 
that 1500 metres would bo a possible workable depth, the 
rock teroijeraturo being 132 degrees, and those of Ihe 
intake and return galleries, 92 degrees and 108 degrees 
respectively. Under such conditions w'ork would bo 
practically imix)8sible except with very energetic ventila- 
tion and dry air. It would be scarcely |X)ssible to 
circulate more than 120,000 to 130,000 cubic fpet per 
minute under such conditions, and tho number of w^orking 
places would thus be restricted, and consequently the out- 
put reduced to about 500 tons per shift of ten hours, 
which could be raised by a single engine at the surface 
without requiring any very different appliances from those 
in current use. 
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Except in modifications of details, no great alterations 
in the methods of working away coal seams are to be noted, 
the pillar-and-stall system of removal by two 
stipes and the long-wall or continuous method 
being representative of all the systems in use. In 
Euro|)e the tendency is toward the substitution of the latter 
method wherever possible, but in America pillar-and-stall 
work in some form is most prevalent In France and 
Germany the method of filling the space left by the 
removal of the coal with waste rock, quarried under- 
ground or sent down from the suriace, which was 
originally used in connexion with the working of thick 
inclined seams by the method of horizontal slices, is now 
largely extended to long-wall workings on thin seams, and 
in Westphalia is made compulsory where workings extend 
below surface buildings, and safety pillars of unwrought 
coal are found to be insufficient With careful packing 
it is estimated that the surface subsidence will not exceed 
40 per cent of the thickness of tlie seam removed, and 
will usually be considerably less. The material for 
filling may be the waste from earlier workings stored 
in the s{x>il banks at the surface ; where there are blast 
furnaces in the neighbourhood, granulated slag mixed 
with earth affords excellent jiacking. In thick seams 
packing adds about 5d. {ler ton the cost of the coal, 
but in thinner seams the advantage is on the other side. 
In America culm and waste are washed into the workings 
by water, giving a com|>act mass when the water has drained 
away. 

In securing the roof and sides of coal workings, malleable 
iron and steel aie now used to some extent instead of 
timber, although the consumption of the latter material is 
extremely large, the forest areas of Northern Euroiie and 
Russia and other countries being laid under contribution, 
in addition to native woods, to furnish the ever-increasing 
quantities of ]iit wood required. As a substitute for 
timber props at the face, pieces of steel joists, with the web 
cut out for a short distance on either end, with the flanges 
turned Isick to give a square-bearing surface, have been 
introduced by Mr Firth. In large levels only the cap 
pieces for the roof are made of steel joists, but in smaller 
ones conipleti^ arches made of pieces of rails fish-jointed at 
the crown are used. For shaft linings steel rings of H 
or cliannel section supiK)rted by intermediate struts arc 
also used, and cross-bearers or buntons of steel joists and 
rail guides are now generally substituted for wood. 

The substitution of machinery for hand labour has been 
com^iaratively slow as compared with the changes in other 
directions, and is by no means general in Europe, 
America the progress has been con- 
mmehlan. siderable, esjiccially since the systematic intro- 
duction of electric j.K>wer underground. Of the 
earlier types, those with a swinging pick, imitating the 
action of a miner in undercutting, represented by the 
machines of Firth iV. Donisthor|)e and Jones & Levick, 
have been suiierseded by those of the circular or chain saw 
tyjies, to which have Iwcn added others with jiercussive 
and rotatory drill cutters. In the North of England and 
Midland districts the circular-saw ty|)e, cutting in a 
horizontal plane at or near the ground-level, is largely 
used, one of the best known being the Diamond coal- 
cutter of Mr W. Garforth, which is similar in construction 
to Winstanly «fe Barker’s machine (vol. vi. Fig. 14, 
p. 68), but cuts to a depth of or 6 feet. The Baird 
tyjx) of chain-saw machine, working round a fixed over- 
hanging frame, is still used in Scotland, and a modified 
form adapted for electric driving has been lately pro]K)sed 
l)y Mr E. K. Scott {Proc, InU. Civ. Eng. vol. cxliv. p. 247). 
In the United States i)ercu8sive and chain-saw machines 
are used almost exclusively. The former of these are 
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represented by the Harrison, Sullivan, <k Ingersoll-Sergeant 
machines, which are essentially large rock-drills without 
turning gear for the cutting tool, and mounted upon a 
pair of wheeUi placed so as to allow the tool to work on a 
forward slope. When in use the machine is placed upon 
a wooden platform inclining towards the face, upon which 
the miner lies and controls the direction of the blow by a 
pair of handles at the back of the machine, which is kept 
stationary by wedging the wheels against a stop on the 
platform. These mai^ine^, which are driven by com- 
pressed air, are very handy in use, as the height and 
direction of the cut may be readily varied ; but the work is 
rather severe to the driver on account of the recoil shock 
of the piston, and an assistant is necessary to clear out the 
small coal from the cut, which limits the rate of cutting to 
about 1 25 square feet per hour. The chain machines repre- 
sented by the Jeffrey, Link-Belt, and Morgan-Qardnor 
coal-cutters are similar in principle to the Baird machine, 
the cutting agent being a flat link chain carrying a double 
set of chisel |x>ints, which are drawn across the coal face at 
the rate of about 5 feet per second ; but, unlike the older 
machines, in which the cutting is done in a fixed plane, the 
chain with its motor is made movable, and is fed forward by 
a rack-and-pinion motion as the cutting advances, so that 
the cut is limited in breadth (3^ to 4 feet), while its 
depth may be varied up to the maximum travel (8 feet) of 
the cutting frame. The carrying frame, while the work is 
going on, is fixed in position by jack-screws bearing against 
the roof of the seam, which, when the cut is completed, are 
withdrawn, and the machine shifted laterally through a 
distance equal to the breadth of the cut and fixed in 
|) 08 ition again. The whole operation requires from 8* 
to 10 minutes, giving a cutting sjieod of 120 to 150 
square feet {)cr hour. These machines weigh from 20 
to 22 ewt, and are mostly driven by electric motors of 
25 up to 35 H.P. as a maximum. By reason of their 
intermittent action they are only suited for use in driving 
galleries or in pillar-and-stall workings. The saving 
effected by the substitution of machines for hand coal- 
cutting in English Midland collieries varies from about 
9’75d. to 21d. jier ton, about two-thirds of this being due 
to the smaller fall of slack as compared with that 
produced in hand driving. In America the saving is less 
api>aront, owing to the increased wages demanded by the 
drivers and assistants, and the principal advantage is in 
the increased rate of production, which is from 6 to 
7 tons daily per man underground, instead of 3 to 4 
tons with hand work. In 1898, 25 '3 per cent, of the 
output of Pennsylvania (15 out of 59 million tons) was 
obtained by machine cutting, which was exclusively 
confined to the bituminous coal district; the coal in the 
anthracite districts is too hard and the seams too much 
disturbed to allow the cutting to be done except by 
hand. 

In new mines the ventilation is now generally efiected 
by an exhausting fan, the old system of ventilating 
furnaces being almpst obsolete. The large slow- 
going fan of the Quibal type still maintains its 
character for efficiency, although the tendency is 
towards using smaller and more rapidly-driven 
machines ; and the heavy casings and chimneys in brickwork 
are generally- giving way to lighter structures in sheet-iron. 
Fans with curved instead of flat blades, and with spiral 
diffusers resembling turbines, are now largely used, that of 
M. Bateau being siiecially popular with Continental 
colliery engineers, on account of its high mechanical 
efficiency. The use of small auxiliary blowing ventilators 
underground, for carrying air into workings away from the 
main circuits, which was largely advocated a few years 
since, has lost its |K)pularity, but a useful substitute has 
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been found in the induced draught produced by jets of 
compressed air or high-pressure water blowing into 
ejectors. With a jet of ^^inch area, a pipe discharging 
1§ gallon of water per minute at 165 & pressure per 
square inch, a circulation of 850 cubic feet of air per 
minute was produced at the end of a level, or about five 
times that obtained from an equal volume of air at 60 lb 
pressure. The increased resistance, due to the large 
extension of workings from single pairs of shafts, the 
ventilating currents Imving ofteq to travel several miles to 
the upcast, has led to great increase in the sise and power 
of ventilating fans, and engines from 250 to 500 H.P. are 
not uncommonly u^ for such purposes. Electric driving 
from central-power stations has been found to be well 
suited for this particular use. 

The numerous forms of safety-lamps employed in fiery 
mines have received several additions in late years, and 
old forms have been improved and modified to meet the 
requirements of safety in air-currents travelling at a high 
velocity. Prominent among the new forms is the 
Hepplewhite-Qray lamp, which has a conical glass sur- 
rounding the light, with a gauze chimney, protected by an 
outer metal cylinder; the air supply to the flame is 
carried downwards through three tubes forming the 
standards of the cage. This, in addition to giving a good 
light overhead owing to the shape of the glass, is peculmrly 
sensitive to gas, and therefore valuable in testing for 
fire-damp. Other approved lamps are the Deflector 
and those of Marsaut Ss Mueseler when specially 
bonneted to resist extra high-speed currents. The 
illuminant now generally used in Great Britain is a 
mixture of ra^ie oil with half its volume of petroleum, 
which is more suitable than vegetable or animal oil 
alone. In Germany Wolfes lamp, burning benzoline or 
])etroleum spirit upon an asbestos wick, is very popular, as 
giving a much ^tter light than oil. Special care is, 
however, required in filling, so that no free liquid may be 
left in the holder ; the spirit must be entirely absorbed by 
a filling of sponge, and any superfluous quantity poured off. 
Portable electric lamps, supplied by accumulators or dry 
batteries, have been introduced into coal-mines ; but owing 
to the weight and cost, their use is as yet very restricted. 
For the use of exploring parties after explosions, where 
irrespirable gases are encountered and compres^ air 
or oxygen must be carried, they are especially valuable, as 
light is obtained without any demand on the air supply. 
Fire-damp, when present in the air, lengthens the 
flame of an ordinary safety-lamp, but the effect is not 
ap|)arent with less than about 2^ per cent, of gas ; and for 
more delicate testing, special lamps with non-luminous 
flames are adopted. In Pieler’s lamp, which is of the 
ordinary Davy form, alcohol is burned on a silk wick, and 
a screen is provided so that the flame can be hidden. 
Wien exposed in air containing J per cent., a cap of 1 j 
inch is formed, which increases to 2 inches with ^ jier 
cent., and with 1 J per cent, the lamp is filled with a deep 
blue glow. Another and more useful ipethod is that of 
Dr. F. Clowes, who uses a hydrogen flame 0’4 inch long, 
obtained by attaching a cylinder containing compressed 
hydrogen to an ordinary safety-lamp; the gas is turned 
into the oil flame, which is for the time extinguished, and 
relighted when the observation is finished. As little as 
0*2 per cent of gas can be detected by this method. 

The danger arising from the presence of coal dust in 
the air of dry mines, with or without the addition of fire- 

pointed out by 

I^fe^or W. Galloway, been made the subject 
of special inquiries in the principal European countries 
interested in coal mining ; and although certain points are 
still debatable, the fact is generally admitted as one 
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calling for special precautions. The conclusions arrived 
at by the Royal Commission of 1891, which may Ijc taken 
as ^nerally representative of the views of British colliery 
engineers, are as follows : — 

1. The danger of exploaiun when gas exists in very hmall 
quantities is greatly increased by the presence of coal dust. 

2. A gas explosion in a fiery mine may be inlensilifd «>i- in- 
definitely propagated by the dust raised by the explosion itself. 

3. Coal dust alone, without any gas, may cause a daiigerouM 
exnlosion if ignited by a blown-out shot ; but such cases are likely 
to 06 exoej^tional. 

4. The inflammability of coal dust varies with dilforont coals, 
but none can be said to be entirely free from risk. 

6. There is no probability of a dangerous explosion being 
produced by the ignition of cool dust by a naked liglit or ordinary 
llame. 

Danger arising from coal dust is best guarded against 
by systematically sprinkling or watering the main reads 
leading from the working faces to the shaft, where the 
dust falling from the trams in transit is liable to 
accumulate. This may be done by water-carts or hose 
and jet, but preferably by finely divided water and 
compres^ air distributed from a netw^ork of pijx^s 
carried through the workings. This is now generally 
done, and in some countries is compulsory, when the rocks 
are deficient in natural moisture. According to Bcdircns, 
the quantity of water required to keep down the dust in a 
mine raising 850 tons of coal in a single shift w*iis 28*8 
tons, apart from that required by the jets and motoiu 
The distributing network extended to more than .30 miles 
of pi|)es, varying from 3^ inches to 1 inch in diameter. 

In all British coal-mines, when gas in dangerous 
quantities has appeared within three months, and in all 
places that are dry and dusty, blasting is pn)- 
lubited, except with permitted explosives, whose 
composition and properties have boon examined 
at the testing station at the Royal Arsenal, Woolwicli. A 
list of those sanctioned is published by the Home Office. 
They are mostly distinguish^ by special trade names, and 
are mainly of two classes — those containing ammonium 
nitrate and nitro-beuzole or nitro-naphthalene, and those 
containing nitro - glycerine and nitro - cellulose, which 
are essentially weak dynamites. The safety pro^jerty 
attributed to them is due to the depression of the tem- 
|jerature of the flame or products of exjdosion to a point 
below that necessary to ignite fire-damp or coal dust 
in air from a blown-out shot. New explosives that are 
found to be satisfactory when tested are added to the list 
from time to time, the composition being stated in all 
cases. 

The most noticeable feature in the arrangements for 
draining modern collieries is the general almndonmeut of 
surface engines, with heavy wooden or iron rods 
in the sliaft, in favour of high-speed engines 
placed underground, and supplied with jwwer either by 
steam sent down from the surface, or in a les.s direct 
manner by water circulating under high pressure or by 
electric transmission. Compressed air may also l)e used, 
but is mostly restricted to small installations, on 
account of its low mechanical efficiency. The earlier 
underground steam-pumps were very wasteful machines, on 
account of the low steam pressures available and the 1oh.s 
by condensation in the steam conduit pij»es, but with 
improvements in construction and the adoj)tion of multiple 
expansion in several cylinders with high initial steam 
pressure, the fuel consumption has been reduced nearly to 
the level of that of good surface or marine engines. 
Several engines of this class of considerable size have been 
erected in the deep Westphalian pits, one of 1900 to 
2000 H.P., lifting a maximum quantity of 17 tons of 
water per minute 1300 feet high, with nn expenditure of 



120 C 0 

10^ to 11 tons of steam at 180 lb pressure per hour, the 
loss by condensation in the steam supply pipe, which 
is rather more than a quarter of a mile long, &ing only 
1 2 c wt. fjer hour. The engines are of the four>cylinder triple 
expansion class in twin tandem form. A still larger 
example of the same kind, now under construction for Sie 
Harjien Collieries, is intended for a maximum duty of 25 
tons of water ndsed 1640 feet per minute, representing 
about 3500 H.P. Probably the heaviest existing colliery 
pumping plant is that at the Miike Colliery in Japan, 
which has a capacity of 40*3 tons ^ler minute lifted 900 
feet. This is done by four Davy compound engines 
placed side by side at the surface, each working two lines 
of rods in the shaft, which is of the unusual size of 40 by 
12 feet. In the indirect system of hydraulic transmission 
a steam-engine at the surface pumps water continuously into 
a system of pipes against a resistance of 2500 to 3000 lb 
per square inch, and the pressure so obtained drives a 
pumi) underground through a,pi|)e carried down the shaft, 
the water returning by another pipe tcj the surface engine 
in a continuous circuit. Tins system, originally used as 
a method of tninsmitting small iK)w6r undcrgromid by 
Messrs West <k Darlington in Cornwall, and since 
develojxid b) a high degree by Mr R. Moore, Mr H. 
Davey, Messrs Kaselowsky & Prott, and other hydraulic 
engineers, htis many advantages, |jarticular]y in the small 
dimension of the engines, which roipiire much smaller 
walled chamliers in the mine than steani'Cngines of 
similar power; but groat care is required to keep the 
driving water perfectly clean, to ])reveiit wear on the 
valvtis, as cm account of the high jirtissure (Jiuployed a very 
small leakage gives rise to a large W'aste of ]X)wer. 
Engines of this class are made in a great variety of forms, 
both reciprocating with long stroke, and rotating with 
short stroke high sliced pum|i8. The largest class in use 
forces 7 tons per minute 2000 to 2300 feet high. Punq)- 
ing by electric transmission, although of conqiaratively 
recent introduction, has taken up a leading position in 
deep mining, and prolmbly will be almost exclusively used 
at no very distant date. At first it was mainly applied to 
small siiecial pur])osOH, such us raising feeders of water 
from isolated workings to a main jmiiiping engine, but 
now large self-contained installations, vnth generating 
dynamos from 800 to 1000 H.P., are in use. In the 
largest plant of this class, intended for a maximum duty of 
15 tons iier minute lifted 1260 foot, three comixiuud 
engines of 750 H.P. are provided, each driving its pump 
by a Rei>arato generator and motor by an alternating 
current of 2000 volts. ITnder ordinary conditions the 
water charge in coal uiining is considerable, and in old 
mines with a largo extent of o]x^n workings it becomes 
very burdensome, the weight of water to lifted being 
often many times that of the coal produced. In the 
Westphalian coal-field in 181)9, 169*5 million tons of 
water were lifted for an output of 55 million tons of coal, 
or rather more than 3 tons to 1 ton of coal. In the older 
and partly worked-out districts the proiiortion rises to as 
much as 8 to 1. In South Staffordshire, where the ground 
is honeyconilxjd with old tliick coal workings, from 24 to 
284 tons of water tier ton of coal raised were {.lumped in 
1898. 

The principal improvements in the hoisting arrange- 
ments of modem colliery plants have been in the direction 
of larger engine {xiwor, and arrangements for load- 
discharging the cages with the smallest 
^ time. Where deep cages, carrying from 

four to six tiers of tubs superpose^ are employed, 
Fowler’s hydraulic arrangement, using auxiliary cages 
utxm hydraulic lifts at the surface and pit bottom 
{Eney, Brit vol. vl p. 76), is one of the best devices for 
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Jthe latter purpose. It has been lately extended by 
Tomson to six- and eight-decked cages. In another 
arrangement by Darphin the cage is received at the surface 
by hydraulic keeps, which support it at its highest level 
and progressively lower it to bring each deck in succession 
down to the landing place, when the loaded tubs are run 
out and replaced by empty ones without moving the main 
engine. The time occupied in landing and c^nging the 
lo^ of twelve tubs is from 20 to 25 seconds. Many 
improvements have been made in the construction of 
winding engines of late years, in order to reduce the 
consumption of steam, by the adoption of variable expan- 
sion gear, and the substitution of compound for single 
engines. The two-cylinder compound engine has been 
used in some cases, but a preferable form is the twin 
tandem compound ^opted by Mr W. Galloway at Llan- 
bradach in 1894, and since introduced into many of 
the deep pits in France and Germany. The steam is 
exhausted into a central condenser, where a permanent 
vacuum is maintained, as the intermittent nature of the 
work prevents the use of a separate condenser. 

In very deep mines the moment of the load at different 
points of the lift varies considerably when a cylindrical 
drum is used, and becomes negative during the last pan 
of the lift, owing to the excess weight of the rope on the 
descending side. In order to keep the work of the engines 
more nearly constant, various systems of counterbalancing 
by auxiliary chains, ic., have been adopted, as previously 
described. In addition to these, Koepe’s method of wind- 
ing has of late years obtained some favour. In this system 
the drum is replaced by a disc with a grooved rim for the 
rope, which passes from the top of one cage over the guide 
pulley, round the disc, and back over the second guide to 
the second cage, and a tail rope, passing round a jiulley 
at the bottom of the shaft, connects the bottoms of the 
cages, so that the dead weight of cage, tubs, and rojic is 
completely counterbalanced at all positions of the cages, 
and the w^ork of the engine is confined to the useful 
weight of coal raised. Motion is communicated to the 
roi)o by frictional contact with the drum, which is covered 
through about one-half of the circumference. This system 
was for some time at Bestwood, in Nottinghamshire, 
and is still employed at Sneyd, in North Staffordshire. 
In Belgium it was tried in a pit 940 metres deep, 
but has since been replaced by fiat hempen roiies, and is 
now restricted to shallower workings at 250 metres. In 
Westphalia it is apjdied in about thirty different pits to a 
maximum dejith of 761 metres. The system of counter- 
balancing by the use of spiral drums is limited by their 
excessive size and weight when both ropes wind on the 
same drum. This has to some extent been met by Tomson’s 
modification, where a separate conical drum is used for 
each ro{)e. They are mounted ujxm parallel axes, but 
turned in opposite directions, the base of one towards the 
point of the other. In this way the weight and breadth 
of the drum is notably diminished, but the engine is 
complicated by Jbhe addition of a rocking beam and 
additional coupling rod for working the second drum. 
An engine of this kind has been in use since 1896 at 
Freussen Colliery, Westphalia, and has also been adopted 
for the 1015-m6tre pits at Bonchamp, in France. 

As regards the form and material of winding ropes, 
while round ropes of steel wire of high tensile strength 
and tapered* in thickness fof great depths are generally 
preferred in England and Germany, opinion in Belgium, and 
to some extent in the north of France, favours the use of 
fiat ropes made of ** aloes ” or Manilla hemp, really plantain 
fibre. Those in deep pits are of considerable size and 
weight, 0 .^., tapering from 1 5*6 inches to 9 inches in breadth 
and 2 inches to inch in thickness, and weighing 14*S 
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tons per 1200 metres. Stassart (/oe. cit, p. 465) considers 
that they should be used in preference to flat steel wire 
ropes down to 1500 metres. The new large engine of the 
Anzi Company, to lift a gross load of 15 tons from 750 
metres, is also fitted with flat ropes. These are 3 inches 
thick and 22^ inches broad at the drum end, weigh 
18 tons each, and coil upon a diameter increasing from 
14 to 26*3 feet 

The continuous change in direction experienced by the 
rope between the head-gear pulley.and the drum in coiling 
on or off (the so-called ** angling ” of the rope) is a source of 
wear when the depth becomes considerable. This is to 
some extent diminished by placing the engine at some 
distance from the pit, up to 50 or 60 yards ; but a complete 
remedy has been proposed by Mr W. Morgan, who uses 
a winding engine upon a frame carried u|)on two lines of 
railway, which is shifted laterally though a distance equal 
to the thickness of the ro^ie at each revolution of the 
drum, so that the end of the coil is always in the same 
vertical plane with the guide pulley and the cage. The first 
engine of this class has just been erected at Dolcoath tin 
mine in Cornwall, at a shaft which is to be carried down 
to 3000 feet in depth. 

In the United Kingdom the drawing of coal is generally 
confined to the day shift of eight or ten hours, with an 
output of 100 to 150 tons |)er hour, according to the 
depth, capacity of coal tubs, and facilities for landing and 
changing tubs. With Fowler’s hydraulic arrangement 
2000 tons are raised 600 yards in eight hours. In the 
deeper German pits, where great thicknesses of water- 
bearing strata have to be traversed, the first establishment 
expenses are so great that in order to increase output the 
shaft is sometimes provided with a complete double equii>- 
ment of cages and engines. In such cases the engines 
may be placed in lino on opposite sides of the pit, or at 
right angles to each other. According to Kdhne, the 
output of single shafts has been raised by this method to 
3500 and 4500 tons in the double shift of sixteen hours. 
It is particularly well suited to mines where groups of 
seams at different depths are worked simultaneously. Some 
characteristic figures of the yield for British collieries in 
1898 are given below : — 

Albion Colliery, South! 551,000 tons in a year for one shaft 
Wales . . . . / and one engine. 

flilksworthColliexy, North- 1535,000 tons in a year for shaft 580 
uniberland . . ./ yards deep, two engines. 

Bolsover Colliery, Derby . 598,798 tons in 279 days, shaft 865 

yards deep. 

Denaby Main Colliery,! 629, 947 tons in 281 days, maximum 
Yorkshire . . ./ per day 2678 tons. ’ 

Coal as raised from the pit is now generally subjected to 
some final process of classification and cleaning before being 
despatched to the consumer. The nature and 
operations vary with the character 
wmST* ^8.1, which if hard and free from shale part- 

ings may be finished by simple screening into 
large and nut sizes and smaller slack or d^iff, with a final 
hand-picking to remove shale and dust from the larger sizes. 
But when there is much small duff, with intermix^ shale, 
more elaborate sizing and washing plant becomes necessary. 
Where hand-picking is done, the larger-sized coal, separated 
by 3-inch bar screens, is spread out on a travelling band, 
which may be 300 feet long and from 3 to 5 wide, and 
carried past a line of pickers stationed along one side, who 
take out and remove the waste as it passes by, leaving the 
clean coal on the belt The smaller duff is separated by 
vibrating or rotating screens into a great number of sizes, 
which are cl^ed by washing in continuous-current or 
pulsating jigging machines, where the lighter coal rises to 
the surface and is remov^ by a stream of water, while 
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the heavier waste falls and is discharged at a lower level, 
or through a valve at the bottom of the machine. The 
larger or “ nut ” sizes, from \ inch upwards, are washed 
on plain sieve plates, but for finer-grained duff the sieve 
is covered with a bed of broken felspar lunqxs about .3 
inches thick, forming a kind of filter, through which the 
fine dirt pa^s to the bottom of the hutch. The cleaned 
coal is carried by a stream of water to a bucket elevatoi* 
and delivered to the storage bunkers, or both water and 
coal may be lifted by a centrifugal pump into a large 
cylindrical tank, where the water drains away, leaving the 
coal sufficiently dry for use. Modern screening and wash- 
ing plants, especially when the small coal forms a con- 
siderable projiortion of the output, are large and costly, 
requiring machinery of a capacity of 100 to 150 tons ])er 
hour, wMch absorbs 350 to 400 horse-iwwer. In this, ua 
in many other cases, electric motors siip]>lied from a central 
station are now preferred to sei>arate steam-engines. 

In addition to its use as fuel, there are two principal 
outlets for small coal, namely, as briquettes, or patent 
fuel, and coke, the former beii^ adopted for 
non-caking and the latter for caking coals. For® 
briquettes the small coal, if previously washed, is dried to 
reduce the moisture to at most 4 jier cent., and, if neces- 
sary, crushed in a disintegrator and incorporated in a pug 
mill with from 8 to 10 i)er cent, of gas pitch, softened by 
heating to between 70“ and 90“ 0. to a plastic mass, which 
is then moulded into blocks and compacted by a pressure 
of to 2 tons j)er square inch in a machine with a rotating 
die plate somewhat like that used in making semi-plastic 
clay bricks. When cold, the briquettes, usually weighing 
from 7 to 20 &> each, although smaller sizes are made 
for domestic use, become quite hard, and can be handled 
with less breakage tlian the original coal. Their princi|ial 
use is as fuel for marine and locomotive boilers, the 
evaporative value being about the same or somewhat more 
than that of coal. The principal seat of the manufacture 
in Great Britain is in South Wales, wliere the dust and 
smalls resulting from the handling of the best steam coals 
(which are very brittle) is obtainable in largo quantities 
and finds no other use. Some varieties of lignite, when 
crushed and pressed at a steam heat, soften sufficiently to 
furnish compact briquettes without requiring any cementing 
material. These are now made to a very largo extent from 
the tertiary lignites in the vicinity of Cologne, and are 
used mainly for house fuel on the Lower llhine and in 
Holland. 

The principal novelty of interest in connexion with coke- 
making is the development of the so-called by-product 
ovens, where, in addition to the carbonized fuel, 
volatile products, such as tar, benzol, and am- mmUng. 
monia, are recovered by condensation from the 
gases evolved in the oven before the latter are burnt to 
supply the necessary heat for the coking process. The 
first successful application of this principle was made by Mr 
Carves at Besseges, in France, and it was introduced into 
Great Britain, with some modifications in details, by the late 
Mr H. Simon, under the name of the Simon-Carv6s system. 
Other and subsequent developments were those of Semet- 
Solvay and Hiissener. The whole of these have a common 
feature in the narrow fi-shaped oven, which is heated by a 
series of parallel horizontal flues in the side walls, while in 
the Otto-Hoffmann system, which has been most largely 
adopted, the Copp4e oven with vertical heating flues is 
used. The condensing arrangements, which are generally 
similar for all the systems, resemble those of an ordinary 
gas-works, somewhat simplified. The gas given off by the 
coal is led by one or two openings in the roof, through 
water-sealed dip pipes, to a collecting main leading to a 
system of atmospheric condensers, pipes cooled by exposure 
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to the air, vhere its tomperature is reduced, and the tar is 
condensed and removed. The flow of gas is maintained 
by rotating exhausters, which force it forward through a 
series of scrubber towers, where the ammonia vapour is 
separated by a graduated system of washing with water 
and ammoniacal liquor. The flnal removal of benzol is 
eflected by washing the partially purified gas with creosote 
oil. When the condensible products are removed, the gas 
is returned by a common supply pqie for distribution to 
the heating flues of the ovens. In the Otto-Hoflmann 
oven of the earlier and most generally used form, the gas 
is fired with heated air in a horizontal flue running along 
the bottom of the coking chamber; this is divid^ into 
two ])arts by a partition in the middle of its length, and 
the flame rises through the vertical side fuissages of the 
first half of the oven to two horizontal collectors at the 
top, where the direction lioing reversed, it jiasses downwards 
along the second half to the chimney, after giving uj) some 
of the surplus heat to a Siemens regenerator, in which the 
air for combustion is heated after tlie next reversal. The 
gas supply is introduced alternately from the front and 
back of the oven, there being a regenerator for air- 
heating at either end. In the newer form of tliis oven 
the air regenerators and reversal of the flame have been 
abandoned in favour of a system of continuous heating, 
the gas distributed by pi|)es in a chamber below the 
bottom of the oven supplying a series of large Bunsen 
burners at e<]ual distances ajiart along the bottom, whose 
flames pass continuously upward through the side flues. 
There is some difference of opinion as to the merits of the 
two forms, but the new system is generally held to give 
more uniform heating, as well as being simpler in con- 
struction. In the horizontally-heated ovens tlie flues are 
arranged as {jarallel super^iosed jiassages along the length 
of the wall. The gas entering the lowest one is fired, and 
passes four times backwards and forwards to the chimney 
flue. This is usually of thin brickwork, so that a portion 
of the waste heat is transmitted to the air supplied for 
combustion, which |)as 80 s in the opposite direction through 
adjacent jHirallol flues in the brickwork of the foundation, 
forming a continuous “ recuperator,” as distinguished from 
the intermittent Siemens regenerator. 

The time of coking in retort ovens varies with the 
quality of the coal and size of the charge, which may be 
from 5^ to 7 tons, about thirty-six hours being rec^uir^ in 
the newer kinds. The coke produced is not so dense or 
brilliant as that made in b^hive ovens, but the waste 
being less, there is a decided saving, apart from the value 
of the condensed products. In one instance the coke was 
found to bo about 5 ])er cent, less efficient in the blast 
furnace, while the yield was increased 10 per cent In 
the further treatment of the condensed products by dis- 
tillation the tar gives burning oil and pitch, the benzol 
is sejiarated from the creosote oil by steam-heated stills, 
and the ammoniacal liquor, after some lime has been added 
to decom}K)se fixed ammonium compounds, is heated to 
vaporize the ammonia, which is condens^ in lead or 
copper lined tanks containing strong sulphuric acid to 
pr^uco a crystalline jiowder of ammonium sulphate, which 
accumulates in the receiver and is fished out from time 
to time. The yield of by-products averages about 1 per 
cent of sulphate of ammonium, about 3^ per cent of tar, 
and 0*6 to 0*9 j)er cent of benzol of the weight of the 
coal carbonized. Besides heating the ovens and supplying 
steam for the machinery of the condensing plant and the 
coke ovens, there is usually a considerable surplus of gas, 
which may be used for lighting or driving gas-engines. 
For the latter purpose, however, it is necessary to remove 
the last traces of tar, which acts very prejudicially in 
foaling the valves when the gas is not completely purified. 
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Befbrknoks.— M ost of the detailed information oonoeming im- 
provements in the practice of coal mining and the improvement in 
plant and tnachineir is contained in the published proceedings of 
the different profoesfonal societies, including the the 

Institution of Mining Engineers, the South Wales Institute of 
En^eers, the Britidi Society of Mining Students, and the American 
Institute of Mining Engineers. Among special works dealing with 
modem praotioe, Professor Qalloway^s lectures (published by the 
South Wales Institute, Cardiff, 1900), and the larger TtaA-Book oa 
Cwd Mining^ by Mr H, W, Hughes (fourth edition, London, 1901), 
are the most notable, the latter being especially valuable for the de- 
tailed claasiiiod list of original authorines given at the end of each 
chapter. Very comj^lete references are also given in the wstematie 
abstracts published in the half-yearly volumes of the Journal of 
the Irm am Steel InatUvle, B.) 

OMtllfliT Stations.— Maritime war iu all agea 
has required that the ships of the belligerents should have 
the use of sheltered waters for repairs and for replenish- 
ment of supplies. The operations of commerce from the 
earliest days demanded natural harbours, round which, a» 
in the conspicuous instance of Syracuse, large populations 
gathered. Such points, where wealth and resources of all 
kinds accumulated, became objects of attack, and great 
efforts were expended upon their capture. As maritime 
o|)6rations extended, the importance of a seaboard 
increased, and the possession of good natural harbours 
became more and more advantageous. At the same time, 
the growing size of ships and the complexity of fitments 
caus^ by the development of the sailing art, imposed 
new demands upon the equipment of ports alike for pur- 
poses of construction and for repairs ; while the differentia- 
tion between warships and the commercial marine led to 
the establishment of naval bases and dockyards provided 
with special resources. From the days when the great 
sailors of Elizabeth carried war into distant seas, remote 
harbours began to assume naval importance. Expedition- 
ary forces required temporary bases, such as Guantanamo 
Bay, in Cuba, which was so utilized by Admiral Vernon in 
1741. As outlying territories began to be occupied, and 
jurisdiction to be exercised over their ports, the har^ura 
available for the free use of a belligerent were gradually 
reduced in number, and it became occasionally necessary 
to take them by force. Thus, in 1782, the capture of 
Trincoinalee was an object of sufficient importance to 
justify special effort, and Suffren gained a much-needed 
refuge for his ships, at the same time compiling hia 
opponent to depend upon the open roadstead of M^ras, 
and even to send ships to Bombay. In this case a distant 
harbour acquired strategic importance, mainly because 
I sheltered waters, in the seas where Hughes and Suffren 
I strove for naval supremacy, were few and far between. 

! A sailing man-of-war usually carried from five to six 
months’ provisions and water for 100 to 120 days. 
Other needs required to be met, and during the wars of 
the French Bovolution it was usueJ, when possible, to allow 
ships engaged in blockade to return to port every five or six 
weeks to refresh.” For a sailing fleet acting on the offen- 
sive, a port from which it could easily get to sea was % great 
advant^ Thus Raleigh protested ag^st the use of 
closely landlocked harbours. “ Certain it is,” he wrote, 
** that these ships are purposely to serve His Majesty and 
to defend the kingdom from danger, and not to to be so 
penned up from casualitie as that they should be less 
able or wrviceable in times of need.” Nelson for this reason 
made great use of Maddalena Bay, in Sardinia, and was 
not greatly impressed with the strategic value of Malta in 
spite of its fine natural harbour. The introduction of 
steam gave rise to a new naval requirement— coal — which 
soon became vit^ Commerce under steam quickly settled 
down upon fixed routes, and depots of coal were estab- 
lished to hieet its needs Coaling stations thus came into 
existence by a natural process, arising from the exi- 
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gencies of trade, and began later to supply the needs of 
navies. 

For many years there was no inquiry into the war requirements 
of the British fleet as regards coal, and no attempt to regularize 
or to fortify the ports at which it was stored. Sue- 
Bntm oessful naval war had won for Great Britain many 
points of vantage throughout the world, and in some 
ttsuoaa* strategic value of ports had been proved by 

actual experience. The extreme importance of the Oa^ie of Good 
Hope, obscur^ for a time after the owning of the Suez Canal, 
was fully realized in sailing days, and die naval conditions of 
those days to some extent determined the choice of islands and 
harbours for occupation. There does not, however, appear to have 
been any careful study of relative strategic values. Treaties 
wore occasionally drafted by persons whose geographical know- 
ledge was at fault, and portions were, in some cases, abandoned 
which ought to have been retained, or tenaciously held when 
they might have been abandoned. It was loft to the personal 
cxeilions of Sir Stamford Rafiles to secure such a supremely 
important roadstead as that of Singapore for the empire. 
Although, therefore, the relative values of positioua was not always 
recognize^ Great Britain obtained as a legacy from sailing days 
a large number of harbours admirably adapted for use as coaling 
stations. Since the dawn of the era of steam, she has acquired 
Aden, Perim, Hong Kong, North Borneo, Fiji, part of New Guinea, 
Fanning Island, and many other islands in the Pacific, while 
the stnking development of Australia and New Zealand has 
added to the long roll of British ports. The coaling stations, 
actual and potential, ,of the empire are unrivalled in number, in 
convenience of geographical distribution, and in resources. Of 
the numerous British ports abroad which contained coal stores, 
only the four so-called ** fortresses’* — Gibraltar, Malta, Halifax, 
and Bermuda— were at first fortified as naval stations after the 
introduction of rifisd ordnance. The term fortress is a misnomer 
in every case except Gibraltar, which, being a peninsnla separated 
only by a neck of neutral ground from the territoiy of a foreign 
Power, exists under fortress conditions. Largo sums were ex- 
pended on those places with little regard to pinoiples, and the 
defences of Bermuda, which were very alowly constructed, arc 
monuments of misapplied ingenuity. 

In 1878 great alarm arose from strained relations with Russia. 
Rumours of the presence of Russian ernisors in many waters, and 
of hostile projects, were iHiadily believed, although the Russian navy, 
which haa just shown itself unable to face that of Turkey, would 
- at this period have been practically powerless. Wide- 

spread rears for the security of coaling stations led to 
* the appointment of a strong royal commission, under 
the presidency of the earl of Carnarvon, which was 
instnioted to intiuire into and report upon the protection of 
British commerce at sea. This was tlio first attempt to formulate 
any principles, or to determine which of tlie many ports where 
coal was stored should be treated aa coaling stations essential for 
the purposes of war. The terms of the reference to the commis- 
sion were ill-conceived. The basis of all defence of sea-borne 
commerce is a mobile navy. It is the movement of commerce 
upon the sea during war, not its security in port, that is essen- 
tial to the British Empire, and a navy able to protect commerce 
at sea innst evidently protect ports and coaling stations. The 
first object of inquiry snould, therefore, have been to lay down 
the necessary standara of naval force. The vital question of the 
navy was not referred to the royal commission, and the four for- 
tresses were also strangely excluded from its purview. It followed 
inevitably that the protection of commerce was approached at 
the wrong end, and that the labours of the commiuion were to a 
great extent vitiated by the elimination of the principal factor. 
Voluminous and important evidence, which has not been made 
public, was, however, accumulated, and the final report was com- 
pleted in 1881. The commissioners recalled attention to the 
extreme imiiortanee of the Capo route to the East ; they oare- 
fiilly examined the main maritime eommunicatiens of the empire, 
and the distribution of trade upon each ; they selected certain 
liarbor^'B for defoBoe, and they obtained from the War Office 
and endorsed projects of fortification in every case ; lastly, they 
condemned the gmt dispersion of troops in the West Indies, 
which had arisen in days when it was a political object to keep 
the standing army out of sight of the British people, and had 
since been maintained by pure inadvertence. Although the 
principal outcome of the careful inquiriee of the commission was 
to initiate a great ayetem of passive defence, the able reports 
were a dlstinot gain. Some principles were at lait formulated by 
authority, and the information oollected, if it had been rendered 
aeoesaiblo to the public, would have exercised a benefidid influence 
upon opinion. Moreover, the oommissioners, overstepping the 
bounds of their charter, delivered a wise and statesmanlike 
warning aa to the poaition of tha navy. 

Maanwhilo, tha impulaa of tha feara of 1878 canaad indifferent 
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armamenta to be aent to Cape Town, Singapore, and Hong Koiig, 
there to be mounted after much delay In roughly desigueil 
works. At the same time, the great coloniea of Austraiabia began 
to set about the defence of their ports with couimendid)le 
earnestness. There is no machin^ for giving efiect to the 
reoommendationa of a royal oommission, and until 1887, when 
extracts were laid before the first colonial Conference, the valuable 
report was veiled in secrecy. After several years, during which 
Jjord Carnarvon persistently endeavoured to direct attention to 
the coaling stations, the work was begun. In 1885 a fresh [>anic 
arose out of the Papjdeh dlflioulty, which supplied an imitctus 
to the belated proceedings. Little had then been accoiupUshed, 
and the works were scaroely completed liefore the introduction of 
long breech-loading guns rendered their armaments obsolete. 

The fortification of the coaling stations for the British Empire 
is still proceeding on a scale which, in some cases, cannot easily 
be reconciled with the principles laid down by the president 
of the Cabinet committee of defence. At the Ouildball, 
London, on 3rd Decemlier 1806, the duke of Devonshire 
stated that *'The maintenance of sea supremacy has been 
assumed aa the basis of the system of imiMrial deionco against 
attack from over the sea. This is tlie determining factor 
in fixing the whole defensive policy of the empire." It was, 
however, he added, necessary to provide against ** the predatory 
raids of cruisers" ; but *Mt is in the highest depee improbable 
that this raiding attack would be made by more than a few ships, 
nor could it be of any permanent effect unless troops wore landed. " 
This is an unexoeptfonable statement of the requirements of 
passive defence in tne ease of the coaling stations of the British 
Empire. Their protection must depend primarily on the navy. 
Their immobile armaments are needed to ward off a raiding 
attack, and a few effective guns, well mounted, manned by well- 
trained men, and kept in full readiness, will amply suffice. 

If the command of the sea is lost, large expeditionary 
forces can be brought to boar upon coaling stations, and 
their security will thus depend upon their mobile garrisons, 
not upon their passive defences. In any case, whore coal 
is stored on shore, it cannot bo destroyed by the fire of a 
ship, and it can only be appropriated by landing men. A 
small force, well armed and well handled, can effectually 
prevent a raid of this nature without any assistance from 
heavy guns. In war, the possession of secure coal stores 
in distant ports may be a great advantage, but it will 
rarely suffice for the needs of a fiect engaged in offensive 
operations, and requiring to be accompanied or met at 
prearranged rendezvous by colliers from which coal can be 
transferred in any sheltered waters. In the British 
naval manceuvres of 1892, Admiral Sir Michael 
Seymour succeeded in coaling bis sipiadron at ^/eas. 
sea, and by the aid of mechanical appliances 
this is frequently possible. In the Spanish- American war 
of 1898 some coaling was thus accomplished ; but (luan- 
tanamo Bay served the purpose of a coding station during 
the o|)erationB against Santiago. Watering ut sea was 
usually carried out by means of casks in sailing days, and 
must have been almost as difficult as coaling. As, how- 
ever, it is certainty of coaling in a given time that is of 
primary importance, the utilization of sheltered waters as 
improvised coaling stations is sure to be a marked feature 
of future naval wars. Although coaling stations are now 
eagerly sought for by all Powers which cherish naval 
ambitions, the annexation of the Sandwich Islands by the 
United States being a case in ^int, it is probable that 
they will play a somewhat less important part than has 
been assumed. A fleet which is able to assert and to 
maintain the command of the sea, will not find great 
difficulty in its coal supply. Moreover, the increased 
coal endurance of ships of war tends to make their 
necessary replenishment less frequent. On the other 
hand, the modem warship, being entirely dependent 
upon a mass of complex machinery, requires the assistance 
of workshops to maintain her continuous efficiency, and 
unless docked at intervsds suffers a material reduction of 
speed. Prolonged operations in waters far distant from 
home bases will therefore be greatly facilitated in the case 
of the Power which possesses local docks and means of 
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exiting repairs. Iiguries received in action, which 
might otherwise disable a ship during a campaign, 
may thus be remedied. During the hostilities 
jJwwMiy France and China in 1884 the French 

ship La OalUtownihre was struck by a shell 
from one of the Min forts, which, though failing to burst, 
inflicted serious damage. As, by a technical Action, a state 
of war was not considered to exist, the La Galmmniire 
was ro|)aired at Hong Kong and enabled again to take the 
sea. Local stores of reserve ammunition an<l of s^iare 
armaments confer evident advantages. Thus, inde^iend- 
ently of the question of coal supply, modern fleets 
employed at great distances from their bases require the 
assistance of ports furnished with special resources, and a 
Power like Japan with woll-equip])ed naval bases in the 
China Sea, and possessing large sources of coal, occupies, 
for that reason, a favoured {xisition in regard to naval 
operations in the Far East. As tlie term “coaling 
station ” refers only to a naval need which can often be 
satisfied without a visit to any port, it appears less suit- 
able to modern conditions than “ secondary base.” 
Secondary bases, or coaling stations, when associated with 
a ijoworful mobile navy, are sources of maritime strength in 
proportion to the services they can render, and to their 
convenience of geographical jxisition. In the hands of 
an inferior naval Power, they may be used, as was 
Mauritius in 1809-10, as points from which to carry on 
operations against coiutnorce ; but unless situated near to 
trade routes, which must be followed in war, they are 
probably less useful for this purpose than in sailing days, 
since convoys can now more effectively i)rotected, and 
steamers have considerable latitude of courses. Isolated 
ports de|)eiideiit on sea-borne resources, and without 
strong bodies of organized fighting iiKiii at their backs 
are now, as always, hostages oflered to tlie Power which 
obtains command of the sea. (o. s. c.) 

OlMltbrldf|f#p a municipal burgh (since 1885) of 
Lanarkshire, Sco^nd, alK)ut 9 miles eiist of Glasgow by 
rail. The surrounding coal and iron field is the most im- 
lK)rtant in the country. There are some 20 active collieries, 
and the iron and steel industry of the town is very 
imi)ortant. Modern erecitions are a theatre, three churches, 
a technical school and mining college (1891, under parish 
school board), and munici|)al buildings (at a cost of 
X40,000). There are two public jiarks, one o|jened in 
1887. Population (1^81), 34,812; (1891), 30,034; 
(1901), t36,981. The juirish of Old Moukland contains 
ton villages in addition to Coatbridge. 

OlMlit0SVlllOf a borough of Chester county, Penn- | 
sylvania, U.S.A., on Brandywine (?reek, 40 miles west of 
Philadelphia. It contains rolling-mills and boiler-works. 
Population (1890), 3680; (1900), 5721. 

OobAny a city of Guatemala, Central America, has 
greatly increased in prosjierity, owing partly to the fertility 
of the district^ but chiefly to the amazing industry of the 
Quecchi Indians, wdio are its main inhabitants. The chief 
trade is in coffee and Peruvian bark. An exceptionally 
large number of foreigners, esjiecially Germans, have settled 
in the city, but it consists mainly of native cottages em- 
bosomed in gardens of flowering shrubs. It is divided 
into eleven “barrios” or wards, each named after a (lar- 
ticular saint. In the plaza is the great church, with the 
convento. The population is about 18,000. 

Oob^ry a town in New South Wales, Australia, 459 
miles west of Sydney, in the county of Bobinson, with a 
terminal station on ^e railway line from Nyngan. Large 
ejuantities of copper ore are raised in the district, and gold- 
bearing reefs have been discovered and worked successfully 
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of late years. The Great Cobar copper mine is the most 
important in the state. Population (1881), 1859 ; (1901), 
about 5500. 

Oobet Oaral Gabriel (1813-1889), one of 
the most famous classical scholars of the 19th century, 
was bom at Paris on 28th November 1813, of a Dutch 
father and French mother. It has often been said that 
the twofold origin is apparent in his work, which shows 
traces of Gallic brilliancy along with Dutch emdition. 
Cobot was educated in Holland at the Hague Gymnasium, 
where he was fortunate enough to have as his master a 
man of remarkable teaching power and genuine love of 
learning, Kap(ieyno van de Capello. In 1832 Cobet 
entered the University of Leyden, and devoted himself 
exclusively to classical scholarsliip. In 1836 he won a 
gold medal for an essay entitled “ Prosopographia Xeno- 
phontea,” a brilliant characterization of all the ]JorsoDH 
introduced into the “Memorabilia,” “ Sym|) 08 ium,” and 
“ OEconomicus ” of Xenophon. In 1840 ho published and 
defended a thesis entitled Obiervatimen critiem in Platonic 
eotmd reliquiaB^ which first revealed his remarkable 
critical faculty. The university now conferred on him 
an honorary degree, since he had declined to follow the 
course that led to the ordinary one, and recommended him 
to the Government for a travelling pension, to enable him 
to study manuscripts in foreign libraries. The ostensible 
purpose of his journey was to collate the texts of Simplicius, 
but the Aristotelian commentator seems to have engaged 
but little of Cobot^s time, and he never even publish^ an 
edition of Simplicius. Instead, he contrived to make a 
careful study of almost every Greek manuscript in the 
Italian libraries, and return^ after five years with an 
intimate knowledge of the |)eculiaritieB of copyists and the 
history of manuscripts. In 1846 he married, and in the 
same year he was appointed to a professorship at Leyden. 
His inaugural address, De arte interpretandi grammaticeB 
et critwes fwndanientu inniau, has been called the most 
|)erfect piece of Latin prose written in the century. 
The rest of his life was passed uneventfully at Leyden in 
study and work. In 1856 he became joint editor of 
Mmimeynve^ a philological review, which ho soon raised to 
a leading position among classical journals. In it appeared 
from time to time critical notes and suggested emendations 
from Cobet’s pen, dealing with a great variety of Greek 
authors. These were afterwards collected in book form 
under the titles Nqwb Lectumes^ Vamm LectiomSy and 
Miscellanea Critica, In 1875 ho took a prominent part 
at the Leyden Tercentenary, and impressed all hearers by 
his wonderful facility in Latin improvisation. In 1884, 
when bis health was failing, he retired as emeritus professor. 
He died on 26th October 1889. Cobet’s specied weapon 
as a critic was his consummate knowledge of palmogra^y, 
but he was no less distinguished for his rare acumen and 
the extensive command of classical literature with which 
he illustrated and defended his criticisms. He has been 
sometimes blamed for rashness in attempting to emend 
difficult passage and for neglecting the comments of other 
scholars. He had little sympathy for the German school 
of criticism, and maintain^ that the best combination for 
a scholar was English good sense with French taste. He 
always expressed his obligation to the English, saying that 
his masters were three Eichards — BenUey, Person, and 
Dawes. • (a. z.) 

OobleilJB| or CoBLENTZ, a town of Prussia, capital of 
the Ehine province, on the left bank of the Ehine, 57 miles 
south-south-east from Cologne by rail, headquarters of the 
Eighth German Army Corps. About a mile above the 
town the river is crossed by an iron bridge of double span 
(completed in 1879), carrying the Ber^-Metz Bailway. 
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In 1890 the demolition of the landward defences was 
begun, and since then a great alteration has taken place 
on t^t side of the town. In 1897 a magnificent 
monument by Bruno Schmitz and Hundrieser to the 
Emperor William I. was erected at the point where 
the Moselle meets the Bhine. Coblenz also boasts 
of a museum (1891) of antiquities ; monuments to 
General von Ooeben (died here in 1880), the physi- 
ologist Johannes Miiller (born here in 1801), the poet 
Max von Schenkendorf (died here in 1817), and the 
Empress Augusta (1896), who lov^ to reside at Coblenz ; 
a new Boman Catholic church, St Joseph’s (1896-98); a 
handsome promenade by the Bhine, Ij^ n^es long; a 
theatre and a musical institute. Coblenz is a princi|iai 
seat of the Bhenish and Moselle wine trade, and its 
manufactures include pianos, paper, cardboard, machinery, 
and boats and barges. It is an important transit centre 
for the Bhine railways and those of the Lahn and Moselle, 
and for the Bhine navigation. Population (1885), 31,669 ; 
(1900), 45,039. 

GobOUrgfi the capital of Northumberland county, 
Ontario, Canada, 70 miles east of Toronto by rail, on Lake 
Ontario. It has a safe and commodious harbour, and has 
steamboat communication with St Lawrence and Lake 
Ontario ports. It contains car-works, carpet and woollen 
factories, and foundries. Population (1881), 4957 ; 
(1900), 4239. 

Oobtirflfp a town of Germany, capital (alternating 
with Gotha) of the duchy of Saxe-Coburg-Gotl^ 72 miles 
by rail north from Nuremberg. The most notable addition 
to the public buildings is the EdinY^irgh palace (1881). 
The old castle of Coburg now contains a museum of art 
and antiquities; the town also possesses an anthroiK)logical 
museum. A bronze statue of Prince Albert (consort 
of Queen Victoria), by Theed, adorns the market-place 
(1865); and there is a monument of the 1870-71 war 
in Ernest Square. Both trade and industry are flourish- 
ing, the chief branches of the latter being brewing, manu- 
factures of machinery, colours, and porcelain, iron-founding, 
and saw-milling. Population (1885), 16,210; (1895), 
18,688. 

CoeainMla. or OCN^OnMlap a town of British 
India, in the Godavari district of Madras, on the seacoast 
in the extreme north of the Godavari delta, about 315 
miles north of Madras. It had in 1881 a population of 
28,856, in 1891 of 40,068, and in 1901 of 47,866, show- 
ing an increase of 18 per cent. The munici|)al revenue in 
1897-98 was Bs. 2,09,460. As the administrative head- 
quarters of the district, and the chief })ort on the eastern 
coast after Madras, Cocanada is steadily growing in im- 
portance. It is connected by navigable channels with the 
canal system of the Godavari delta, and by a branch line 
with Samalkot on the East Coast Bailway. The anchorage 
is an open roadstead, with two lighthouses. In 1897-98 
the tot^ sea-borne trade amount to Bs.lil,07,82,027, of 
which just one-half was conducted with foreign countries ; 
25 vessels entered and cleared for foreign trade, with an 
Aggr^ftte burthen of 23,367 tons. The chief exports are 
rice, cotton, sugar, and oilseeds. Mills have been 
established for cleaning rice. It contains a college, a high 
school with 408 pupils, a literary association, and five 
printing-presses. 

OoohftlMilflbi^ a department of Bolivia, bounded 
on the N. by that of La Paz, on the E. by Santa Cruz, 
on the S. by Chuquisaca and Potosi, and by Oruro 
and 1a Paz on the W., has an area of 21,420 square 
miles. In 1893 the population numbered 360,220, 
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and was estimated in 1898 at 375,800. The capital, 
Cochabamba, has 40,000 inhabitants. The department is 
divided into nine provinces. It had in 1878, 120 schools, 
attended by 8337 pupils. 

COChifly a feudatory state of Southern India, in 
political subordination to Madras, with an area of 1362 
square miles. The population in 1891 was 722,906, being 
SM persons per square mile; in 1901 tho jiopulation 
was 815,218, showing an increase of 13 i)or cent. More 
than one-fifth are Christians, mostly Syrians and Boman 
Catholics. The revenue is estimated at Bs.20,00,000, 
subject to a tribute of Bs.2, 00,000. During recent 
years a balance has been accumulated of Bs. 44,00,000, 
most of which is invested in securities of the Indian 
Government. Tho principal products are rice, coconuts, 
timber, cardamoms, pepper, and a little coffee. Salt is 
manufactured along the coast. The ca]>ital is Ernakolam, 
but the raja resides at Tripunthora. Ajmrt from the 
British town of Cochin, tho princijial aeaiwrt is Malipuram. 
The chief means of communication is by boat along the 
backwaters; but a metre gauge line is l^ing constructed 
at the cost of the state across the hills, from Ernakolam 
to Sboranur on the Madras Bailway. Tho length will 
be 65 miles, and the estimated cost is £337,000. In 
1897-98 the total number of schools was 1020, attended 
by 30,550 pupils. 

The town of Cochin is comprised witliiii tluj British 
district of Malabar. Its population in 1891 was 16,147 ; 
the municipal income in 1897-98 was Bs.2 1,530. Con- 
siderable sea-borne trade is still carried on. In 1897-98 
tho number of vessels that entered atid cleared for foreign 
trade was 58, with an aggregate burthen of 99,775 tons. 
A lighthouse stands on the ruins of the old fort. The 
chief exports arc coconut products, for the preparation of 
which there are factories. There are a missionary high 
school, three printing-presses, and a library 

COChln"Chlllft« — This term formerly included tho 
whole Annamese Empire — Tongking, Annam, and Lower 
Cochin-China, but it now comprises only the French colony 
of Lower Cochin-China ; this consists of tho six southern 
provinces of the Annamese Empire which were taken 
possession of by France after a war with the Emperor 
Tu Due. It lies between 8** and IV 30' N. lat. and 104“ 
25' 55" and 107“ 29' 55" E. long., and is l)ounded on 
tho N. by Annam and Cambodia, on the W. by Cam- 
bodia, on the E. by the China Sea, and on the S. and 
W. by the Gulf of Siam. It embraces almost the whole 
of the Mekong delta, which is intermingled with the mouths 
of the Saigon river and of the two rivers Vaico, and con- 
sists mainly of a vast plain, almost entirely flooded. In the 
east, however, lies a mountain group of moderate altitude 
(extending from Cape St Jacciues to the frontier of Annam), 
from which descend tho rivers Donnai and Saigon. This 
region is inhabited by tho Mois. The Mekong enters tho 
sea by numerous mouths, which shift position under the 
varying effects of flood currents. Canals from Chaudoc to 
Hatien (Cancao) and from Long-Xuyen to Bash-Gia unite 
it with the Gulf of Siam. Several canals connect the 
Saigon river with the eastern arm of the Mekong. The 
ports of Saigon and Mytho are accessible to the largest 
vessels, and are connected by a railway. The roadsteads of 
Bash-Gia, Camao, and Hatien can accommodate only vessels 
of low tonnage. The climate, which is hot and damji, is 
divided into two very regular seasons by the north-east 
and south-west monsoons, tho former prevailing from 
October 15th to April 15th, the latter from AprU 15th to 
October 16th. The temperature varies from 60“*8 to 86* 
P, daring the former, to 82**4 to 95“ F., or even higher, 
during the latter. Bains and tornadoes occur daily from 
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May to July, and from the middle of Auguat to the end 
of ^ptember. 

The area of Cochin-China is returned at 23,160 square 
miles, and in 1899 the inhabitants numbered 2,323,499, 
of whom 4451 were Kuroijeans, 1601 bei^ officialB, and 
1023 the members of their families, lie Annamoso 
number 2,054,831 ; the Cambodians, 182,659; the Mois, 
6374; the Chains, 2656; the Chinese, 65,801; the 
Malays, 4130. Tlie remainder consists of Tagals, Indians, 
Jaijanoso, Ac. Saigon, which in 1882 numbered only 

13.000 inhabitants, has now a iKipulation of 44,764, and 
is the capital not only of Cochin-China, but also of French 
Indo- China. In 1899 there were in the colony 232 
schools, with 115 European and 1183 native teachers, and 

28.000 pu[nls. The Homan Catholic population numbered 
73,234; and the Buddhists, 1,688,270. Cochin-China 
was autonomous until 1887, when it was divided into six 
provinces under the authority of a governor, assisted by a 
Colonial Council. The prosperity of the colony grew 
rapidly, and when Toughing and Annum were conquered, 
Cochin-China contributed 5,000,000 piastres to the Tong- 
king budget. This contribution fell in 1892 to 4,000,000 
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piastres, and on the unification of ludo-China it ceased, 
Cochin-China furnishing, as do the other countries, its 
share to the general budget. The local budget for 1900 
was estimated at 4,439,500 piastres for I'evonue and ex- 
jiendituro ; for 1901 it was estimated at 4,204,244 jiiastres, 
revenue and oxfiendituro. According to ofiicial accounts, 
tho actual raceipts to August 31, 1899, amounted to 
4,253,192 piastres. The local government is now ad- 
ministered by a lieutenant-governor, who has a seat on 
the Superior Council of Indo-China, and is assisted by a 
Colonial Council comjioscd of fifteen members, of whom 
eight are Eoroiieaus and seven Asiatics. Four of the 
European moml>ers are elected by universal suffrage, two 
are delegated by tho (Chamber of Commercie, and two by 
the Privy Council, which assists tho governor-general. 
Cochin-China is divided into six provinces, Saigon, Mytho, 
Yinh-Long, Bassac, Saigon, and Cholon; and twenty 
districts, each having at its head an administrator of 
native affairs, who presides over all civil service not 
undertaken by the general government. The municijialities 
of Saigon and Cholon districts used to be self-administer- 
ing, but by a recent decision these arroridimmmtB were 
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made provinces, to secure uniformity of nomenclature of 
administrative areas. Cochin-China is represented in the 
French Chamber by a deputy. Asiatic foreigners are 
subjected to a d^laratUm de and alw pay a 

capitation fee. Besides French troops maintained by 
France, there are 2405 native soldiers maintained by the 
budget of Indo-China. 

Commerce , — ^About one-sixth of the total area is culti- 
vated, the chief crop being rice. The imports of merchandise 
in 1898 amounted to 54,964,222 francs; the exports to 
108,010,322 francs. The chief exports in 1898 were rice, 
772,789 tons (of which 296,845 tons were cargo rice, and 
286,841 tons white rice), of a total value, according to 
the customs returns, of j63,557,525 ; fish, value £233,440 ; 
cotton, £64,928; silk, £77,225; hides, isinglass, l^pper, 
cardamom. Coffee culture is increasing, the number of 
coffee i>lants in 1899 being 429,228, mostly belonging to 
Europeans. Cochin-China and Cambodia now forms a 
single customs district, and the commercial statistics for 
both arc included under one head. The total trade 
for 1889 amounted to 177,238,958 francs, of w*hich 
66,234,008 francs represented imports and 111,004,950 
francs exports. At Saigon, in 1899, 669 vessels of 811,157 
tons entered; of these, 234 of 333,714 tons were French, 
and 435 of 477,443 tons foreign. There are 51 miles of 
railway, Saigon to Mytho, and 2676 miles of telegraph 
line, and 85 telegraph offices. There are 79 ix>st offices. 
The construction of 850 miles of new railway is proposed. 

See also Inuo-China. (j. m. a. ue 

Oock, Edward (1805-1892), British surgeon, 
was born in 1805. Ho was a nephew of Sir Astley 
Cooxier, and through him became at an early age a 
member of tho staff of the Borough Hospital in London, 
where he worked in the dissecting room for thirteen years. 
Afterwards he became in 1838 assistant surgeon at Guy’s, 
where from 1849 to 1871 he was surgeon, and from 1871 
to 1892 consulting surgeon. He rose to be president of 
the College of Surgeons in 1869. He was an excellent 
anatomist, a bold 0{)erator, and a clear and incisive writer, 
and though in lecturing he was affiicted with a stutter, he 
frequently utilized it with humorous effect and emphasis. 
From 1843 to 1849 he was editor of Guy's Hospital 
JRepm^ts^ which contain many of his papers, particularly 
on stricture of the urethra, puncture of the bladder, 
injuries to the head, and hernia. He was the first English 
surgeon to perform pharyngotomy with success, and also 
one of the first to succeed in trephining for middle 
meningeal hoemorrhage ; but the operation by which his 
name is known is that of opening the urethra through the 
perinasum (see Guy's Hospital lieports^ 1866). He died 
at Kingston in 1692. 

Cockburn, Sir Alexander Jamas 
Edmundp Babt. (I8O2-I88O), Lord Chief Justice 
of England, was bom on 24th December 1802, and came 
of ancient Scottish stock. An ancestor, Alexander de 
Cockburn (d^ended from Petrus de Cockburn of 
Berwickshire, a.d. 1214), was granted in 1358 tho 
barony of Carriden, county Linlithgow, and was 
appointed with his heirs for ever Ostiorius Parliamenti 
(usher of the White Hod) by King David II. A sub- 
sequent ancestor. Sir William Cockburn, who was created 
a baronet of Nova Scotia in 1627, had some difficulty 
in asserting his right to this office, but ultimately suc- 
ceeded, and afterwards alienated a moiety of it, becoming 
a joint usher with Colonel Cunningham. His son, Archi- 
bald, however, in 1674, bought back the half-right so 
disposed of, and obtained a fre& grant The fifth baronet 
fell at Fontenoy in 1745, and his cousin, James Cockburn, 
at one time M.P. for Peebles, succe^ed him as sixth 
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baronet This gentlemaD, who in 1757 ecdd Langton, 
wbidh had been the seat of the family since the fourteenth 
century, had a la^ family. His three elder sons held 
the title in succession, while the future Lord Chief Justice 
of England was the only son of the fourth son, Alexander, 
and eventu^y in 1858 followed his uncle, Sir William 
Cockbum, dean of York, as tenth baronet Mr Alex- 
ander Cockburn, the father of Sir Alexander, was British 
Envoy Ihrtraoidinary and Minister Plenipotentiary to the 
State of Columbia, and married Yolande, daughter of the 
Vicomte de Vignier. Young Alexander was at one time 
intended for the diplomatic service, and frequently 
during the legal career which he ultimately adopted he was 
able to make considerable use of the knowledge of foreign 
languages, especially French, with which bi^ and early 
education had equipped hinL He went eventually to 
Trinity Hall, Cambridge, where he did well, winning 
prizes for Latin and English composition, and appearing 
second in the first class of the law-tripos in 1825, ^though 
he does not seem to have proceeded to his degree until 
1829. Ho was elected a fellow, and afterwards an 
honorary fellow of his college, and having entered at the 
Middle Tem^ in 1825, was called to the Bar in 1829 ; 
but though he had shown himself a young man of 
considerable gifts, ho had not exhibited promise of the 
industry and energy which, in spite of a pleasure-loving 
temperament, ultimately won for him success. He joined 
the Western Circuit, and for some time such practice 
as he was able to obtain lay at the Devon Sessions, 
Quarter Sessions at that time affording an opening 
and a school of advocacy to young counsel not to 
found anywhere fifty years later. In London he had so 
little to do that only the persuasion of friends induced 
him to keep his London Chambers open. Three years 
after his call to the Bar, however, the Reform Bill was 
passed, and the petitions which followed the ensuing 
general election gave rise to a large number of new 
questions for the decision of Election Committees, and 
horded an opening of which ho promptly availed himself. 
The decisions of the Committees had not been reported 
since 1821, and with Mr Rowe, another member of the 
Western Circuit, Cockbum undertook a new series 
of Reports. They only published one volume, but the 
work was well done, and in 1833 Cockburn had 
his first parliamentary brief on behalf of Mr Henry 
L 3 rtton Bulwer, and Mr Ellice, Secretary to the Treasury, 
the sitting members for Coventry. In 1834 Cockbum 
was well enough thought of to be made a member of 
the Commission to inquire into the state of the coqx>ra- 
tions of England and Wales. Other parliamentary work 
followed ; but he had ambition to be more than a parlia- 
mentary counsel, and he attended diligently on his 
Circuit, besides appearing before Committees. In 1841 
he was in a position to take silk ; and in that year a charge 
of simony, brought against his uncle, the dean of York, 
enabled him to appear conspicuously in a case which 
attracted coxisiderable public attention, ^he proceedings 
taking the form of a motion for prohibition duly obtain^ 
against the Ecclesiastical Courts which had deprived Dr 
Cockbum of his office. Not long after this, Sir Robert 
PeeFs secretary, Mr Drummond, was shot by the crazy 
Scotchman, M'Naughten, and Cockbum, brief^ on behalf 
of the assassin, not only made a very brilliant speech, 
which established the defence of insanity, but also secured 
the full publicity of a long report in the Morning Chronicle 
of the 6th of March 1843. Another well kmown trial 
in which he appeared a year later was that of Wood v, 
feel (Timee^ 2nd and 3id July 1844), the issue being 
in form to determine the winner of a bet (the Qaming Act 
was passed in the following year) as to the age of the 


Dwby winner Running Rein — in substance to deter- 
mine, if possible, the vexed question whether Running 
Rem was a four-year-old or a three-year-old when ho was 
racing as the latter. Running Rein could not bo pro- 
duced by Mr Wood, and Baron Alderson took a strong 
view of this circumstance, so that Cockburn found himself 
on the losing side, whUe his strenuous advocacy of his 
client’s cause had led him into making, in his oi>oning 
speech, strictures on Lord George Bentinck’s conduct in the 
case which had better have been reseived to a later stage. 
He was, however, a hard fighter, but not an unfair one, — 
a little irritable at times, but on the whole a courteous 
gentleman, and his practice went on increasing. In 184? 
he decided to stand for Parliament, and was elected 
without a contest at Southampton, standing as a Liberal 
and a reformer. During his first year or two in Parliament 
he showed himself to be a useful speaker on topics of 
legal reform, and gained the res|)ect of his fellow meml)ers ; 
and in 1850 he had a chance, of which he availed himself 
to the utmost. The ‘^Pacifico” dispute with Greece 
related, it will be remembered, to the treatment of a M. 
Pacifico, and other persons said to be British subjects, by a 
Greek mob, and to the forcible methods of Lord I’almcrston 
in causing a British fi:6ct to blockade the Pireeus in order to 
enforce attention to his demands for comi^nsatiou. The 
Government was defeated in the House of Lords on this 
question, and in the House of Commons had a hard fight 
to carry the vote of confidence proposed by Mr Roebuck, 
member for Sheffield. A lawyer was wanted to bring 
out the legal position of the Goveniment. [Mr Crowder, 
afterwards a judge, was not equal to the task ; but on 
the third night of the debate Cockburn moved the 
adjournment of the House after Mr Gladstone had 
spoken, and on the following night made a s})eech, 
of which Lord Palmerston wrote to Lord Normanby : — 
*^As to Cockbum’s, I do not know that I ever in the 
course of my life heard a better speech from anybody, 
without any exception.” Cockbum made another excellent 
Bjieech very soon after this on the question of the treat- 
ment by Austria of the Magyar rel^ls; and when, less 
than a month later. Sir John Jervis retired, and Sir John 
Romilly was promoted to be Attorney-General, he became 
Solicitor-General and was knighted. Ho succeeded to the 
Attorney - Generalship in 1851, on the ap]:K)intmeut of 
Romilly as Master of the Rolls. 

In February 1852 the Ministry resigned, and Cockburn 
vacated his post. During the short administration of 
Lord Derby which followed, Thesiger was Attorney-General, 
and Cockburn was engaged against him in the case of 
R. V, Newman, on the prosecution of Achilli. This was 
the trial of a criminal information for libel filed against 
John Henry Newman, who had denounced a scandalous 
and profligate friar named Achilli, then lecturing on 
Roman Catholicism in England. Newman pleaded justifi- 
cation ; but the jury who heard the case in the Queen’s 
Bench, with Lord Campbell presiding, found that the 
justification was not proved except in one jmrticular : a 
verdict which, together with the methods of the judge and 
the conduct of the audience, attracted considerable com- 
ment. The verdict was set aside, and a new trial ordered, 
but none ever took place. In December 1852, under Lord 
Aberdeen’s Ministry, Cockburn became again Attoimey- 
General, with BetheU as Solicitor-General, and so remain^ 
until 1856, taking part in many celebrated trials, such as 
the Hopwood Will Cose in 1865, and the Swynfeu Will 
Cose, but notably leading for the Crown in the trial of 
William Palmer of Rugeley in Staffordshire, — an ex-modical 
man who had taken to the turf, and who had ]X)isou^ 
a friend of similar pursuits named Cook with stiychuiuc, in 
order to obtain money from his estate by forgeiy and 
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otherwm Sir Alexander Cockbom made an exhauedve 
study of the medical aspects of the case, and the prisoner’s 
comment when convicted after a twelve days’ trial was, 
alluding to the Attomey-Oenerars advocacy, “It was 
the riding that did it.” In 1854 Oockburn was made 
recorder of Bristol In 1856 Sir John Jervis died, and 
Cockburn became Chief Justice of the Common Pleas. 
In 1859 Lord Campbell became Chancellor, and Cockburn 
became Chief Justice of the Queen’s Bench, continuing as 
a judge for twenty-four years, and dying in harness. On 
Friday, the 19th of November 1880, he tried causes with 
spiecial juries at Westminster ; on {Saturday, the 20th, he 
presided over a Court for the consideration of Crown Cases 
lleserved; he walked homo, and on that night he died 
of angina pecUrriB at his house in Hertford Street. It is 
characteristic of the man that when he learnt that he was 
dying, his comment to his doctor was, “ Well, I have had a 
good time.” 

Sir Aloxandor Cockburn earned and deserved a high reputation 
as a judge. Ho was a man of brilliant clevoniess and rapid 
intuition, rather than of profound and laboriously cultivated 
intellect. He had been a great advocate at the Har, with a great 
charm of voice and manner, as well as a lluont and persuasive 
tongue, rather tlian a learned lawyer, but he was considered to 
be a good lawyer before he died, some assigning his unquestioned 
improvement in this re8r»Gct to his frequent association on the 
l)euch with Blackburn. Ho had notoriously little sympathy with 
the Judicature Acts. Many were of opinion that he was inclined 
to take an advocate’s view of the cases before him, making up 
his mind as to their merits prematurely and, in consequence, 
wrongly, 08 well as giving undue prominence to the views whicli 
he so formed ; but he was beyond doubt always in intention, and 
flonerally in fact, scrupulously fair. Lord Russell of Killowen, 
L.C. J., writing of his immediate ])rodecessor Lord Coleridge in 1894, 

. I gave his opinion that the beauty of Lord Coleridge’s voice was un- 
V surpassed in his ox|)eri(Uice, except perha]>H by Sir Alexander Cock- 
/ burn, Mr Gladstone, Sir Robert Peel, and Father Burke of the 
Dominican Order. Coleridge, ho further says, could not have 
made the great Don Pacilico s|)eech of Sir Alexander Cockburn ; 
but then, who could ? ” Comnieuting on the cose of Saurin v, 
Starr fFeb. 1889), in which Colerid^ led for the plaintitf, Lord 
Russell also wrote : ** Sir Alexander Cock burn tried the case, and it 
afforded a strong illustration of a ]icculiarity in that remarkable 
man which those who practised Ijofore him will recognize. He 
began by being breast-nigb for tlio plaintiff, and so continued 
during toe earlier sta^s of the trial ; but as the trial progressed, 
and esjiecially after Mr Mollish’s opening speech, he speedily 
turned round, and <li<l all he could to secure a verdict for the 
defendants. But it was too late. The case was of a kind, not 
unnaturally, to excite prejudice against them, and the minds 
of the jury could not lie turned back from the diroction which the 
earlier action of the Chief Justice had given them.’' This criticism 
is interesting as coming from so great an advo(!ate and so master- 
flil a Ijord Chief Justice, himself by no means given to concealing 
his prejudices. It will further bti remembered, however, that 
in this case Lord Russell, then Mr Charles Russell, was counsel on 
the losing side, that the ease iuvolvo<l cdiarges against a Roman 
Catholic religious establislimeut, and that ho was himself a staunch 
Roman Catholic. Mr Justin McCarthy calls Cockburn **one 
of the few gitiat advocates who ever mode a ])oIitical figure in the 
House of Commons.” Disraeli, in a characteristin siieech, once 
said of him in the House: *’He is a man of transcendent 
abilities ; ... ho sustained the reputation which he Iwd attained 
hero and in the Courts of his country with learning and majesty 
... He has shown himself a jurist and a publicist of the highest 
oharaoter” (Times, 24th April 1875). This was on the occasion 
of an attack mxm him by Dr Kenoaly, M.P., the Tichbome 
claimant’s counsel in the trial at Bar which consigned the claimant 
to })enal servitude for ticrjury. 8ir Alexander Cockburn, with Mr 
Justice MoHor and Mr Justice Lush, had tricKl liim, the case 
lasting one himdnul and eighty-eight days, of which the Lord 
Chief Justice’s summing up ooeupied eighteen. It is not necessary 
to enumerate the many causes eeUbres at wliich Sir Alexander 
Cockburn presided as a judge. It was thought that he went out 
of his way to arrange that they should come before him, and his 
successor, Lord Coleridge, writing in 1881 to Lord Bramwell, to 
make the offer that he riionld try the murderer Lefroy as a last 
judicial act before retiring, added, “Poor dear Cockburn would 
hardly have given you such a chance.” Be this as it may, Cock- 
burn tried all oases which came before him, whether great or small, 
with ^e same thoroughness and with great courtesy and dignity, 
so that no counsel or suitor could complain tliat he had not been 
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fully heard in a matter in which the issues were seemingly trivial ; 
while he certainly gave gfwt attention to the elaboration of hia 
judgments and obarges to juries. 

Tne greatest publio oooasion on which Sir Alexander Cockburn 
acted, outside his usual judicial fhnotions, was that of the Alabama 
Arbitration, held at Geneva in 1872, in which he represented 
the British Qovemmenl^ and dissented from the view taken by 
the majority of the arbitrators, without being able to oonvinee 
them. He prepared, with Mr C. F. Adams, the representative of 
the United States, the English translation of the award of the 
arbitrators, and published his reasons for dissenting in a vigorously 
worded document which did not meet with universal oommena- 
ation. He admitted in suhstanoo the liability of England for the 
acts of the Alabamt^ but not on the grounds on which the 
decision of the minority was based, and he held England 
not to be liable in respect of the Florida and the Shenandoah, 
His opposition to the appointment of Sir Robert Collier to the 
Judicial Committee of tne Privy Council had, shortly Wore the 
arbitration, so embroiled him with the Government that, stung by a 
spe^h of the duke of Argyll, he had threatened to resign hia 
position as arbitrator. His views on the Collier controversy were 
chiefly expressed in letters to Lord Westb^ ; he was at all timea 
fond of oontroversy and controversial writing. 

In personal appearance Sir Alexander Cockburn was of small 
stature, but his dignity of deportment caused this to be forgotten. 
His courtesy and polish of manner have been referred to. In 
private life he was fond of sport, and he was engjaged in writing a 
series of articles on the “History of the Chase in the Nineteenth 
Century ” at tlie time of his death. He took his relaxation during 
his last years in his yaeht the Zouave, and he was also fond of 
music. He was fond, too, of society ; and in the interesting debate 
on the Tiohbome trial, to which reference has been made, some aid 
was lent to Kenealy’s attack by a jocular, but somewhat imprudent, 
remark of Cockbuni’s to a lady at a dinner-party, which she was 
foolish enough to repeat. He was also throughout his life addicted 
to frivolities not alto^ther consistent with advancement in a learned 
profession, or with the positions of dignity which he suooessively 
occupied. Shooting once at Hinton wnh Lord Westbury, when a 
high rocketing pheasant was nearly dropped on his head by 
another gun, Sir Alexander Cockburn, who had not seen the bird, 
called out, “Fire high, fire liigh.” Whereuixin Lord Westbury 
said, “Don’t bo alarmed, Chief Justice : you are quite safe. You 
are not as near heaven as that bird was when it was shot, and 1 am 
sadly afraid, after those stories of yours at luncheon, that you never 
will bo.” At the same time he showed no lack of dimiity in hia 
public capacity. He had a high sense of what was due to, and 
expected from, his profession ; and his utterance upon the limit- 
ations of advocacy, in his speech at the banquet given in the Middle 
Temple Hall to Mono. Berxyor, the celebrated French advocate, 
may be called tlie classical authority on the subject. Lord 
Brougham, replying for the guests other than Borryer, had spoken 
of “the first great duty of an advocate to reckon everything sub- 
ordinate to the interests of his client.” The Lord Chief Justice, 
replying to the toast of “the Judges of England,” dissented from 
this sweeping statement, saying, amid loud cheers from a 
distinguished assembly of lawyers, “The arms which an advocate 
wields he ought to use as a warrior, not as an assassin. He 
ought to uphold the interests of his clients per /os, not per ntfas. 
He ought to know how to reconcile the intorests of his clients with 
the eternal interests of truth and justice” (Times, 9th Nov. 
1864). Sir Alexander Cockburn was never married, and the 
baronetcy became extinct at his death. 

Authokitirs. — Times, 22nd Nov. 1880; Law Journal; Law 
Times ; SoliciiorJ Journal, 27th Nov. 1880 ; Law Mageadiw, 
new series, vol. xv. p. 193, 1851 ; Ashley’s Life of Lord Palmer- 
ston; Nash’s Life of Lord fPestburyi “ Reminiscences of Lord 
Chief Justice Coleridge,” by Lord Russell of Killowren, in the North 
American Review, Sept. 1894 ; The Chreville Memoirs ; Croker’a 
Corret^pondenee and Diaries ; Justin McCarthy’s History of Our Own 
Times; Serjeant Ballantine’s JSa^perienoes ; Bench and Bar, by 
Serjeant Robinson ; Fairchild’s Life ^ Lord Bramwdl ; Hanson’s 
Builders of Our Law ; Burke’s Peerage, ed. 1870 ; Fosters’ 
Peerage, 1880. (jS, A. AR.) 

OoekermOUthi a market-town in the Cocker- 
mouth parliamentary division (since 1885) of Cumberland^ 
England, on the Derwent, 27 miles south-west of Carlisle 
by rail. A statue was erected in 1875 to the sixth earl 
of Mayo, who represented the borough in parliament and 
was subs^uently viceroy of India. Donworks, tanneries, 
and confectionery works have been established. Area of 
townidiip (an urban district), 2425 acres. Population 
(1881), 5353; (1901), 6355. 

Oocos IslandSa See Kxxlxnq Islands. 
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Ood#X BmUBSs — T ho MS. which is known by the 
name of Codex Bezie, after the great lleformer, and which 
ia marked amongst the MBS. of Uie New Testament by the 
sign D (or rather by the two signs d, according as its 
Greek or Latin side is under discussion), is a bilingual | 
[Qr»co-Latii^ codex, containing, with some lacunic, the 
text of the Four Gospels and the Acts, in an uncial hand 
which is commonly ascribed to the sixth century. From 
the fact that a fragment of the 3rd Epistle of John pre- 
cedes the Acts, it has been inferred that it at one time 
contained the Catholic Epistles, though not in tho common 
order, and from a study of tho ancient numbering of the 
quires, it appears that the missing matter was not confinod 
to the Catholic Epistles, and that some other book was also 
included, but no satisfactory coqjecturo has yet boon made 
as to tho character of the missing |)ortion. The oi*der of 
the Gospels is that which was once common in the West, in 
which the Ai)Ostolic Evangelists come first, namely, Mt, 
Job, Lu, Me, the whole book being denoted by 
Mt-f Joh + Lu + Mc + X-f Cath + Acts, 
where X stands for tho unknown missing matter, and 6Wi 
for tho i.K)rtions of tho Catholic Epistles which it once con- 
tained (the three epistles of John, at the least). 

Tho MS. was presented by Beza to tho University of Cambridge, 
in whoso public library it has since been preserved, in tho year 
1582. If Bozu’s own account can bo trusted, it was brought to him 
from tho monastery of St IronsBUS at Lyons, whero it had been 
lying mutilated and covorod with dust, the iinie of its discovery 
being tho saok of Lyons in 15G2. Some sinierficial grounds for 
doubting tho exactness of this Htateineiit arc found in the facts (1) 
that Beza in his latest Urook Testament (1598) calls it Claronion- 
tamui, and not Lugdunonsis (a term ho never seems to apply, using 
instead tho colourless vetustimmus ) ; (2) that it was iu Italy shortly 
before 1550, for this is undoubtedly tho MB. marked fi' from which 
readings are given on tho marmn of Robert Stephen’s edition of the 
N.T. in that year, and which is expressly stated by him to have 
been oollatod by our friends in Italy. ” But tlieso statumenis can 
bo reconcilod by adding the further evidence of Maiiaiius Yictorius 
as to the produetion at tho Council of Trent (in 1546 ?) of an aiieieiit 
Greek MS. conliriiiing tho Latin reading of John 21^. This MS. 
was producoil by AVilliaiu u Prato, bishop of Olorniont in tho 
Auvoi*gno, and the neighbourhood of Clermont Forraud to Lyons 
may 1 m thought suincicnt to explain at once tho ])resenco of the 
book in Italy and tlio iluctmition os to its title in tho last Bezan 
N.T. It should be remarked, however, tliat there has recently been 
a recrudesoeucu of susincions as to tho aoeuraey of Beza’s statements 
conoorniug the Codex, and that some modern scholars. Incoming 
sceptical as to its connexion with Lyons at all, arc looking for a 
home for tho Codex iu Italy, previous to its passing into Beza’s 
liands. 

Whatever may lie tho outcome of this demand for rc-examiiiation 
of the Bezau statemouts, it sliould bo noted that Beza had not tho 
slightest suspicion that liU beloved was tho same as 

the /S’ of Ste])hon ; for ho quotes them as if they were two separate 
authorities, even in ])laees where tho Bezau Codex is most singular. 
Perhaps we must not bo too sovoro on him iu this, for tho very 
same doubling of the authorities is found in Biauehiiii, Ei\ Quad- 
rupfeOf p. 483 (‘^Lucte, c. 6, v. 4, oxtat hie ct in Steph. p' iiisignis 
]Mric^ de bomine o|)OFanto die sahbati ”), where the roa<liiig dis- 
cussodi is the most conspicuous singularity in the whole MS., the 
Tillage at which the MS. usually stands open in the University 
Library at Cambridge. If Bianofiini fell into tho same trap, wo 
must not judge Beza too hardly. In any case ho cannot have 
known that bis MS. had been collated for Roboit Btepbou in Italy. 
One would like to -know something more about tliis collation. 
Who were the friends that collated ? The tenn seems too vague 
for his son Henry, who probably was in Italy just at the right tune 
for m&klQg the oollatiun. Was there another hand ? Pcrha|is that 
of Yatablus? And was the collating done at Trent? On those 
points some further information may do accessible. Meanwhile wo 
adhere proTisionally, but with some hesitation, to tho belief that it 
is a Lyons MS. 

We have already alluded, in tiassing, to two singular 
readings of the MB. in which it apixsars to bo unique, 
namely, the reading in Joh cav avrov 0cXa> fiivtiv I 
ovrm COM tpxofiat (^^ if I wish him to remain thus until I 
come ”), and the unique interpolation iu Lu 6 * (ny ovny 
17/Mptt tfcotfttfuvov riva cpya{<yicvov ns oraj3/9ans ettrev auns, 
av0pisirC| cf fw 0i8a$ ri iroicix, pjoKopm ci* cc 8c /ai/ oiSac, 
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tiriKarapartK xai vapaparufi ct tov vo/tov ** on tho same 
day having observed one working on ^0 Sabbath ho said 
to him, Man, if thou knowost what thou dost, blessed art 
thou ; but if thou knowost not, thou art accursed and a 
transgressor of the law”). These singular readings aiul 
interpolations are characteristic of tho Codex and 

apparently Beza himself, though ho i|aotos many of tho 
most surprising readings, felt some alarm at them, for ho 
explained to the University of Cambridge that the MS. 
ought not to lie published, for feoi* of giving offence {wuer- 
vandum potitu qiuim pvJblim'iulmil), At the same time ho 
was alive to its critical value, and appears to havo recog- 
nized its relation to the old Jjatin and Syriac texts of 
the New Testament 

Tho MS. was not long in tho possession of the university befoit? 
its text was transcrilied, more or less completely. It was tran> 
scribed in 1583 for Archbishop Whitgift, and jiartly collated by 
Patrick Young. AiX}hbisho)» Usher oollatod it for Waltoifs Poly- 
glot (1657), and Wotstein studied it closely in 1716. In 1782 it 
was eollat^i by John Dickinson, with a view to remedy tho crroi's 
iu the critical apiiaratus of Mill. Howovor iin^ierfoet these and 
other collations may be, they havo an occasional sc:ienti6o valno at 
the present day in cases whore tho MS. has become illegible or 
damaged. Ac 2U®, whore WhitgifPs transcript should Im 
consulted, along with tho other early refers and coBatora Whit- 
gift's copy is in tho Trinity College Library, Dickinson’s in Jesus 
College Library, tho others are to ho consulted in tho several New 
Testaments to which they belong. In 1793 the fu'st great attempt 
was made by the University of Cambridm) to imblish an accurate 
transcript or the whole text Tho work was entrusted to Dr 
Thomas Kipling, and splendidly issued in two folio votunics. Tlie 
prolegomena were poor, but the transcript was fairly aoenrate ; the 
work was, however, ficrrtdy attacked on two sides on which it was 
singularly vulnerable, the Ijutin of the preface and its^ logic. 
Thomas Kdwanls, of Clare Hall, produced a tract on Kipling’i^ 
work, which was written in tho liveliest stylo of 18th amtniy 
TMlemie. The tract is, however, hardly intelligible without % 
knowledge of contemporary university politics into which Edwards 
frecpiontly diverges, and which huv(5 little interest at tho ])rcscnt 
day. A more serious defect was tiu} usit of a sinclo fount of tyjs', 
both for the text and the marginal annotations, wiiich aro conturit.>s 
later than tho Isnly of the text, a fault whicli led Crodner, and 
in our own time Resell, iutosorious erroi's with ixigoni to the origin 
of tho text. The next gi'eat steji in the knowhslgo of tho text won 
Uken when the MS. was edited by the Rev. F. H. Scrivener, in 
1864, with a very (Mmjilete Horics or annotations and prolegomena, 
in which everything was done, or almost everything diat an editor 
could do, to furnish tho student with an exact rejii'cseuiation, iu 
ordinary ty|) 0 , of the contents of tho MS., and to supply at the 
same tiiiio criteria fur discriminating tlie various hands by which 
tho MS. had ex]>crienced oorreetioii or annotation, and generally 
reconling the fortunes and the history both of the MS. and tho 
|X)euliar text which it transmits. Fmwmiles were engraved of two 
con’esjKmfling piges of the Greek and Jjatin, ami of a nuinlicr of 
plac4?s where correcting or annotating hands hod been at work ; 
and, on tho 'whole, a notable advance was mo^le in tho materials 
for tho history of the Codex. In 1900 the whole MS. was photo- 
grajihically reiiroduced for tho university by tho hands of Dujardin 
of Paris, the veiy fragile and much worn book being thus roiulcrod 
tho 800111*0 possession of scholars everywhere. Tho use of tho photo- 
lithograph may sometimes mislead tho reader, iu cases where the 
sbodos of colour of tho inks employed aro no longer discriminated, 
and whei-e tho extreme tenuity of tho vellum has allowed both ilie 
obverse and reverse of u leaf to apiieur at once iu tho transcript. 

A wowl should bo said at ibis jioint with regard to tho 
text and its annotators and correctors. Naturally, after 
Kipling and Berivonor there is not much to bo added in 
tho "way of readings to tho text ; but it should bo obsem'd 
that Blas 3 (to whom wo shall iiresontly refer) has read 
several places in the text whore Scrivener Jiad to resort to 
coi\jecture, «.</., tho reading of Scrivener in 

Acts 18" is ujmfiax [ 8 c otto o#ci;1 

\€UT]7jX$€y CIS Tov Tii'oy, 

whoro Blass reads 

pMTofias [atro rov] axvAa in the first lino, 
and Harris reads 

KOL riX0€y CIS rw vtm 

in tho socond lino. 

The importance of tho correction lies in the explanation 
^ B. III. — 17 



C (E L E N T E R A 


130 

that Paiil left; not Aquilfl>» but Aqttila’s houao ; and in the 
roatoratioh of a curiooa syntactic^ conatruction which ia 
peculiar to Codox Bern ; Other corrections may be made. 
But it is iu< the annotations that the student will, by the 
aid of the facsimile, add most to the Scrivener transcript, 
and where, lie will make many corrections both as to the 
matters deeiphorod and the dates to which the hands 
are assigned Of publications which in recent times have 
dealt with the Codex Besas, and the peculiar Western text 
of which it hr the chief representative, the following should 
lie noted J. Bendel Harris, Stwly of Codex Bezm 

{ 1891), hi which the problem of the Besau text was reopened, 
and an attempt , was made to explain the jx^culiarities by 
tiio hypothesis of Latin reactions u|)on a Greek text, accom* 
]}auiod in, a .49^1* degree by some Syriac reactions, the 
additional matter being largely duo to a glossator who was 
])robably under the inHuence of the Montanist movement. 
<2) F. H. Chase, Old Syriac Elmvtnt in ifut Codex Bezos 
^1893) and. Sylo-Latin Text cf tJie Go»peU (1895), 
in which substantially the whole of the Bezan jjeculiaritics 
wore referred to Syriac influence, and an attempt was made 
to find the original home of the text in Antioch. (3) The 
reply by Hafm in Four Lectarea on tlus Western Text (1894) 
should bo studied, both for what it contradicts and what 
it concedes, and especially for the proof it contains of the 
early diffusion of the Bozan ac!cretions to the Acts in Meso- 
[M>tamia and other parts of ,tho East. (4) But these and 
other atteim>ts to explain the genesis of the Bozan text were 
• cast into the shade by a brilliant hypothesis of Professor 
Blass of Halle, who maintained that the Lucan writings 
(Sb Luke and the Acts) in which the deviation of the 
Codex Bozie from canonical form is most conspicuous, 
were in reality extant in two soparate editions ])roduced 
by St Luke himself, one of which he calls Antiochian, 
and the other Boinan, a }iy{K)thosis which Blass defends 
with astonishing learning and skill, and in which he en- 
listed, almost at once, a body of Hym])atliizerB such as 
Nestle, Hilgoufeld, Belsor, Balinoii, and others, whoso writ- 
ings must bo reforKjd to. Blass Inmsolf not only published 
the Acts in what he BUp|)osed to 1)e the original double 
oditiou, but defended liimself against all attacks with 
amazing vigour, so that even ilarnack has hardly suc- 
ceeded in demolishing his theory. Whetlier, however, this 
theory can be finally sustained is still in lite. What is 
certain is . that the Western text, as represented in the 
Codox BeziO! and cognate authorities, is older and more 
widely diffused than had boon generally recognized; that 
it was eiltaht in Greek, Latin, and Syiiac in the earliest 
times ; au4 that no single series of linguistic reactions cau 
explain it away. And whatever ho the exact value of the 
Blass demohstratious and reconstructions, it is evident that 
a great increase of critical weight has accrued to the Western 
readings generally in cuiisequonce of them ; so that, even 
if it be conceded, as it must bo, tliat tlie Codox Bezas is 
subject tO' all kinds of corrupting influences, such as lec* 
tionary prefaces, harmonizations, and bad transcriptions, the 
nucleus pf the text is as old os anything which we have 
in evidence for the text of the New Testament A strik- 
ing instance of this may be found in a far-reaching obser- 
vation of a pupil of Professor Blass, named Lippelt, who 
found on ipxamiuing the s})elling of the name 'Iwdvi^c in 
the Codex Bezas, that the name was almost uniformly spelt 
with one v in the two Lucan books, although in the rest of 
the Codex the conventional st)elling has prevailed. This 
striking testimony to the fact that tlie ^zan Luke and 
Acts once circulat^ together in a seiwrato volume, though 
they are not now side by side, may ho further extended 
by examining the Latin version, from which it apiN3ars 
that tlig spelling with one n prevails in Luke, but not in 
Acts, tho.i^eronce being that the combined Lucan vplumo 


was not translated all at once, but at two different times 
and by two different hands. The Bezan text, therefor^ 
retains traces of the history and collection of the books 
of the N.T. and of their translation which are not to be 
found in any other MS., and to be faithful thus in minimie 
renders it certain that it is also trustworthy in greater 
matters. The ultimate discrimination of the various 
elements in the Bezan (Western) text has yet to be made, 
and the suspiciou is that the problem has not yet found 
its Newton. * (j. k. ha.) 

Onlantara fonn a Group or Grade of the Animal 
Kingdom, the zoological importance of which has risen 
considerably since the time (1887) of the publication of 
the original article in the Ency, Brit,, even though their 
numbers have been reduced by the elevation of the Sponges 
or Porifora to the rank of an indei)ondent Phylum under 
the title Parazoa (Bellas, 1884). For the Coelentera thus 
restricted, the term Entorocoela, in contrast to Coelomocoela 
(the old Coelomata), was suggested by Lankostor (1900).^ 
From the more complex colonial Protozoa the Coelentera 
are readily separated by their possession of two distinct 
sets of cells, with diverse functions, arranged in two 
doflnite layers, — condition found in no Protozoan. The 
old criterion by which they and other Metazoa were once 
distinguished from Protozoa, namely, the differentiation 
of large and small sexual cells from each other and from 
the remaining cells of the body, has been broken down by 
the discovery of numerous cases of such differentiation 
among Protozoa. Tlio Occlentora, as contrasted with other 
Metazoa (but not Parazoa), consist of two layers of cells 
only, an outer layer or ectoderm, an inner layer or 
ondoderm. They liavu hence been described as Diploblas- 
tica. In the remaining Metazoa certain colls are budded 
off at an early stage of development from one or both of 
the two original layers, to form later a third layer, the 
mesoderm, which lies between the ectoderm and ondoderm ; 
such forms have therefore received the name Triploblastica* 
At the same time it is necessary to observe that it is by 
no means certain that the mesoderm found in various 
groups of Metazoa is a similar or homologous formation 
in all cases. A second essential difference l^tween C(]elen<* 
tera and other Metazoa (except Parazoa) is that in the former 
all spaces in the interior of the body are referable to a 
single cavity of endodermal origin, the ** gastro-vascular 
cavity,’’ often termed the coelenteron: the si>aces are 
always originally continuous with one another, and are in 
almost every cjise ixsrmauently so. This single cavity and 
its lining servo apparently for all those functions (diges- 
tion, excretion, circulation, and often reproduction) which 
in more complex organisms are distribu^ among various 
cavities of independent and often very diverse origin. 

In the Coelentera the ectoderm and endoderm are set 
a]iart from one another at a very early period in the life* 
history ; generally either by delaminatiou or invagination, 
j)rocess68 described in the article Embbyoiogy. Be- 
tween these t^o cell-layers a mesogloea (Bourne, 1887) is 
always intercalated as a secretion by one or both of them ; 
this is a gelatinoid, primitively structureless lamella, which 
in the first instance serves merely as a basal support for 
the cells; In many cases, as, for example, in the Medusm 
or jelly-fish, the mesogloea may bo so thick as to constitute 
the chief part of the body in bulk and weight The 
ectoderm rarely consists of more than one layer of cells ; 
these are divisible by structure and function into nervoufv 
muscular, and secretory colls, supported by interstitial cells. 
The endoderm is generally also an epithelium one cell in 
thickness, the cells being digestive, secretory, and sometimes 
muscular. Beproductive sexual cells may be found in. 
either of these two layers, according to the class and, 
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salnsbas in question. The meeogloea is in itself an inert 
non^^ular secretion, but the immigration of muscular and 
other cells into its substance, bo& from ectoderm and 
endoderm, gives it in many cases a strong resemblance to 
the meso^rm ci Triploblastioa,--*a resemblance which, 
while iMTobably superficial, may yet s^e to indicate the 
l)ath of evolution of the mesoderm. 

The Coelentera may thus be briefiy defined as Metazoa 
which exhiUt two embryonic cell^layers only, — the ecto* 
derm and endoderm, — ^their body^cavities being referable 
to a single cavity or ccelenteron in the endoderm. Their 
position in the Anima.! Kingdom and their main subdivisions 
may ho expressed in the following table : — 

I. Pbotozoa. 

II. PAllAZOA. 

III. Mktazoa. 

I 

Ckslenters Triploblastioa 

ssDiploblastica. (including CculoniaU). 



Hydromednw. 

Scyphozoa. 

Cteuophora. 


Scyphomedusse. Autliozoa. 

On a comjiarison of these subdivisions with those adopted 
by Professor Lankestor in the article Hydrozoa (Uncp, BriL 
voL xii.), it will be noticed that the Scyphomedusm then 
included with the Hydromedusm as Hydrozoa are here 
placed nearer to the Anthozoa than to their old jienclaiits. 
The reasons for this may be stated briefiy. 

The Hvdkomedusjb are distinguished from the Scyphozoa 
chiefly by negative characters ; they have no stomodaeum, 
that is, no ingrowth of ectoderm at the mouth to form an 
ossoph^us ; they have no mesenteries (radiating partitions) 
which incompletely subdivide the ccelenteron ; and they have 
no concentration of digestive cells into special organs. Their 
ectodermal muscles are mainly longitudinal, their endoder- 
raal muscles are circularly aiTangod on the Inxly-wall. Their 
sexual cells are (probably in all cases) produced from* the 
ectoderm, and lie in those radii which are first accentuated 
in development They typically present two structural 
fonns, the non-sexual hydroid, and the sexual modusoid; 
in such a case there is an alternation of generations 
(metagensis), the hydroid giving rise to the medusoid by a 
sexual gemmation, the medusoid bearing sexual cells which 
develop into a hydroid. In some other cases medusoid 
develops directly from medusoid (hypogeucsis), whether by 
sexual cells or by gemmation. The medusoids have a 
muscular velum of ectoderm and mesogloea only. 

The SoYPHOZOA have the following features in common: — 
They typically exhibit an ectodermal stomodaeum ; parti- 
tions or mesenteries project into their ccelenteron from 
the body-wall, and on these are generally concentrated 
digestive cells (to form mesenterid filaments, phaceuae, 
etc.) ; the external musculature of the body-wall is circular 
(except in Cerw^nthnis)) the internal, longitudinal; and 
the sexual cells probably always arise in the endoderm. 

The SoTPHOMBDUSJS, like the Hydromedusao, typically 
present a metagenesis, t^e non-sexual scyphistomoid (corre- 
sponding to hydroid) alternating with the sexual 
medusoid. In other cases the medusoid is hypogenetic, 
medusoid pix^ucing medusoid. The sexual cells of the 
medusoid lie in the endoderm on interradii, that is, on the 
second set of radii accentuated in the course of develop- 
ment. The medusoids have no true velum ; in some cases 
a structure more or less resembling this organ, termed a 
velarium, is preaent^ permeated by endodermal canals. 


NAG 131 

The Anthozoa difier from the Scyphomediiste in having 
no medusoid fonn ; they all more or less resemble a sea»^ 
anemone, and may be termed actinioid. They are (with 
rare exceptions, probably secondarily acquired) hyix)geuetic, 
the offspring resembling the parent, and both being sexual 
The sexual cells arc borne on the mesenteries in |X)sltionii 
irrespective of obvious developmental radii. 

The Ctbnopuoiu are so aberrant in structure tliat it 
has been proposed to se^iarate them from the Coelentera 
altogether : they are, however, theoretically deduciblu from 
an ancestor common to other Coelentera, but their extreme 
specialization precludes the idea of any close relationship 
with the rest (see Ctenophoea). 

As regards the other throe groups, however, it is easy to 
conceive of them as derived from an ancestor, represented 
to-day to some extent by the planula-larva {Eticy, Brit^ 
Hydbozoa, voL xii. p. 548), whi^h was Coelonterato in so 
far as it w^as compost of an ectoderm and endoderm, and 
had an internal digestive cavity (L of the tabic). 



At the point of divergence between Scyphozoa and 
Hydromedusm (II. of the table of hypothetical descent), 
wo may conceive of its descendant as tontaculate, cajiable 
of either floating (swimming) or fixation at will like 
Lucemaria to-day ; and exhibiting incipient differentiation 
of inyoepithial cells (neuro-muscular cells of Hydrozoa, 
loc, dt p. 549). At the parting of the ways which led, 
on the one hand, to modern Scyphomedusse, on the other 
to Anthozoa (III.), it is probable that the common ancestor 
was marked hy incipient mesenteries and by the limitation 
of the sexual cells to endoderm. The lines of descent — 
II. to Hydromedusm, and III. to Scyphomedusse — repre- 
sent periods during which the hypothetical ancestors II. 
and III., capable of either loctomotion or fixation at will, 
were either differentiated into alternating generations 
of fixed sterile nutritive hydroids (scjrphistomoids) and 
locomotor sexual medusoids, or abandoned the jx^wer of 
fixation in hypogenetic cases. During the f)eriod repre- 
sented by the line of descent — ^III. to Anthozoa — this 
group abandoned its power of adult locomotion by swim- 
ming. During these periods were also attained those less 
important structural characters which these throe groujis 
present to-day. (< 3 . h. m) 

OognBCf chief town of arrondissement, department 
of Charente, France, 32 miles west by north of Angou- 
Idme, by rail. I^argo quantities of brandy and wine are 
exported to England, America, and Australia, and the 
total trade in ^coholic liquors of Cognac idone has a 
mean annual value of £1,200,000. Population (1881), 
13,096; (1896), 18,932, 
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Oohnf Ferdinand (1828--1898X German bot- 
anist, was bom on 24th January 1828 at Breslau. He 
was educated at Breslau and Berlin, sul^uently being 
Professor of Botany at Breslau University. He had a 
remarkable career owing to his Jewish origin. He was 
contemporary with Pringsheim, and worked with Goeppert, 
Nees von Ei^nbock, Ehrenberg, and Johannes Muller. At 
an early date he exhibited astonishing ability with the 
microscope, which he did much to improve, and his 
researches on cell-walls and the growth and contents of 
plant-cells soon attracted attention, especially as he made 
remarkable advances in the establishment of an improved 
cell-theory, discovered the cilia in, and analysed the move- 
ments of, zoospores, and pointed out that the protoplasm 
of the plant-cell and the sarcode of the zoologists were 
one and the same physical vehicle of life. Although 
these early researches especially on the Algie, in 
which group he instituted marked reforms of the rigid 
system due to Kiitzing, Cohn had already displayed that 
activity in various departments which made him so famous 
as an all-round naturalist, his attention at various times 
being turned to such varied subjects as Aldorovanda, 
torsion in trees, the nature of waterspouts, the effects 
of lightning, physiology of seeds, the proteid ciystals in 
the i)otato, which he discovered, the formation of tra- 
vertin, the rotatoria, luminous worms, &c. Ac., the mere 
notice of which would carry us too far. 

It is, however, in the introduction of the strict biological 
and philosophical analysis of the life-histories of the lower 
and most minute forms of life that Cohn’s greatest 
achievements consist, for lie applied to these organisms 
the principle that we can only know the phases of growth 
of microscopic plants by w^atching every stage of develoji- 
inent under the microscope, just as we learn how different 
arc the youthful and adult appearances of an oak or a 
fern by direct observation. The success with which ho 
attempted and carried out the application of cultural and 
doveloimiontal methods on tho Algse, Fungi, and Ikcteria 
can only bo fully appi;ociated by those familiar with the 
minute size and elusive evolutions of these organisms, 
and with tho limited appliances at Cohn’s command. 
Nevertheless his account of tho life-histories of iVo^o- 
cfjccjm (1850), Ste2)hano8pifuBra (1852), Volvax; (1856 
and 1875), llydrodijctyon (1861), and ISpfutroplea (1855- 
57) among tho Algie havo never been put aside. The 
lirst is a model of what a study in development should 
1)0 ; tho last shares with Thuret’s 'studies on Fwnut and 
IVingshcim’s on Vawiheria tho merit of establishing tho 
existence of a sexual process in Algae. Among the Fungi 
Cohn contributed important researches on rUoMus (1851), 

■ Empusa (1855), Tarichvum (1869), as well as valuable 
work on the nature of parasitism of Algse and Fungi. 

It is as tho founder of bacteriology that Cohn’s most 
striking claims to recognition will 1^ established. He 
seems to havo been always attracted particularly by curious 
problems of fermentation and coloration due to tho most 
minute forms of life, as evinced by his pajx^rs on Mmas 
pradigiota (1850) and “Uober blutfthnliche FUrbungen” 
(1850), on infusoria (1851 and 1852), on organisms in 
drinking-water (1853), Die Wundcr des Blutes ” (1854), 
and had already published several works on insect epi- 
demics (1869-70) and on plant diseases, when his fint 
specially bacteriological memoir (Cremthrix) appeared in 
the journal (BeHr&ye tur Eiologie) which he then started 
(1870-71), and which has since become so renowned. 
Investigations on other branches of bacteriology soon fol- 
lowed, among which ^^Organismen der Pockenlymphe ” 
(1872), ** Untersuchungen liber Bacterien,” I. (1872), II. 
^875), lY. (1876), are most important and laid the 
foundations of the new department of science which has : 
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now its own laboratories, literature, and votaries specially 
devoted to its extension in all directions. When it is 
remembered that Cohn brought out and helped Koch in 
publishing his celebrated paper on Anthrax (1876), the 
first clearly worked out case of a bacterial disease, the 
significance of his influence on bacteriology becomes 
apparent 

Among his most striking discoveries during his studies 
of the forms and movements of the l^teria may 
bo mentioned the nature* of Zooglosa^ the formation and 
^rmination of true spores,— which he observed for the 
first time, and which he himself discovered^ in Bcusillur 
BtthPUut ^ — and their resistance to high temperatures, and 
the bearing of this on the fallacious experiments supposed 
to support abiogenesis ; as well as works on the Imcteria 
of air and water, the significance of the bright sulphur- 
granules in sulphur bacteria, and of the iron-oxide depos-^ 
ited in the walls of Crenothrix, His discoveries in these* 
and in other departments all stand forth as mementoes of 
his acute observation and reasoning powers, and the 
thoughtful (in every sense of the word) consideration of 
the work of others, and suggestive ideas attached to 
his principal papers, bear the same characteristics. If 
we overcome the always difficult task of bridging in 
imagination the interval between our present platform 
of knowledge and that on which bacteriologists stood 
in, say, 1870, wo shall not undervalue the important 
contributions of Cohn to the overthrow of the then for- 
midable bugbear known as the doctrine of Spontanetmw 
Generations^' a dogma of despair calculated to imjiedo 
progress as much in its day as that of did 

in other ])eriods. Cohn had also clear {xsreeptions of 
the imfiortant bearings of Mycology and Bacteriology 
in infective diseases, as shown by his studies in 
insect-killing fungi, microscopic analysis of water, Ac. 
Ho was a foreign member of tho Royal Society and of 
the Linnean Society, and received the gold medal of the 
latter in 1895. Ho died in 1898. Lists of his papers 
will bo found in tho CataXogne of Scientific Papers of the 
Moyal Society s and in Ber. d. d. hot, Gesdlschs 1899, vol. 
xvii. p. (196). The latter also contains (p. (172)) a full 
memoir by F. Boson. (h. m. w.) 

CohO^Sf a city of Albany county, New York, U.S.A.^ 
situated in 42* 46’ N. lat. and 73* 42’ W. long., in the* 
eastern part of the state. Two railways enter the city — 
the Delaware and Hudson and the New York Central and 
Hudson River. It was built for manufacturing purposes at 
the Falls of the Mohawk, which furnish power. In 1890 
there w^as an invested capital of 811)275,137, employing 
8939 persons, with a product amounting to 810,836,260. 
Of this amount one-half was represent^ by hosieiy and 
knit goods, for which tho place is famous. Fopt^tion. 
(1880), 19,416; (1890), 22,509; (1900), 23,910. 

Colmbatora^ a town and district of British India,, 
in the Madras Presidency. The town is situated on tho 
left bank of the Noyil river, 304 miles by rail from 
Madras. In 1881 it had a population of 38,967, in 1891 
of 46,383, and in 1901 of 52,931, showing an increase of 
14 per dent. The municipal income in 1896-97 was 
B8.55,730. The town stands 1437 feet above sea-level^ 
and is well kid out and healthy. It has a station on the 
Nilgiri branch of the Madras Railway. It has two aided 
colleges, three high schools with 1185 pupils, several 


> In August 1872 Cohn wrote : Bo hit aich bd dsn Bakterien 
ttherhaupt keine dgentliohe Fortpflaniung (Ei- odor Bporen- bildiuig> 
bis jetzt nachweim bunen*' (Beitr. B. i. H. p. 179). In 1S76 (Beitr. 
B. ii H. 2, p. 268) he deac^bed the spores and their formation in 
B. wHUU, 
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musionary bodies and literary institutions^ and four 
printing-presses. There is one cotton milli with 20,384 
spindles, employing 1000 hands. 

The DI8TBICT OF CoiMBATOBB has an area of 7860 
square miles. The {jopulation in 1891 was 2,004,839, 
being 235 persons per square mile. In 1901 the 
j[jopidation was 2,202,312, showing an increase of 10 
|)er cent The land revenue and rates were Ra.33,82,127, 
the incident of assessment being B. 1-2-5 per aero; 
the number of police was 906. In 1897-98, out of 
A total cultivate area of 2,266,851 acres, 390,262 
were irrigated, including 74,973 from Government 
<»knals. The principal crops are millet, rice, other food 
grain, pulse, oilseeds, cotton, and tobacco, with a little 
coffee. Forests cover nearly 1^ million acres, yielding 
valuable timber (teak, sandal-wood, &c,% and a^ording 
grazing ground for cattle. There are eight factories for 
pressing cotton, atnd two for cleaning coffee, two oilcake 
presses, three tanneries with an outturn valued at 
Bs.50,00,000, a sugar refinery, and 822 saltpetre refin- 
eries. The south-west line of the Madras Hallway runs 
through the district. In 1896-97 the number of schools 
was 1242, attended by 35,477 pupils, being one pujul to 
every 57 of the total population. The registered death-rate 
in 1897 was 20*1 per thousand. 

j Oolnnbrtty a city and episcopal see of Portugal, 
capital of district Coimbra, on the right bank of the 
Mondego, about 24 miles above its mouth. It lias a 
scientific and literary institute. The average attendance 
At the university is 1350 students annually. There are 
manufactures of earthenware, hats, and leather; and 
lamprey fishing is important Population (1900), 18,424. 
The district of Coimbra has an area of 1499 square miles, 
and a population of 333,505, giving a density of 211 
inhabitants to the square mile. It has a fertile soil, and 
produces millet and wine, and possesses large herds of 
cattle. At Cape Mondego coal is mined. 

Oolna|F6a See Numismatics. 

Oolrai or Chub (often now spelt ^*Cur”), the capital 
4)f the Swiss canton of the Orisons or Graubunden. 
It is 1952 feet above the level of the sea. The new 
llaetian Museum has many antiquities, books, d?c., relat- 
ing to ancient Baetia, and includes also the geological 
collection of the monk Placidus k Spcscha, who about 100 
years ago thoroughly explored his native country. Father 
Theodosius, the founder of the hospital, died in 1865, and 
has a monument in front of the cathedral. Population, 
^259 in 1888, and 11,513 in 1900. In 1888 Coire 
contained 6518 Bomanists and 2729 Protestants, while 
7799 spoke German and 1158 Bomonsch. The see of 
Coire dates probably from the second half of the 4th 
century, and the first known bishop, Asimo, is mentioned 
in 455. In the troubled times of the 8th century the 
bishops were also great temporal lords, while in 831 Louis 
the Pious granted the bishop ‘^immunity ** for his territories, 
.80 that henceforth he was dependent simply on the empire. 
In 1170 he became a prince of the holy Boman Empire, 
and later extended his power over many of the neighl^ur- 
ing regions. In 1392 he became the chief of the League 
of the House of God,” originally formed in 1367 against 
him by his chapter, the city of Coire, Ac. In 1526, by the 

artides of Ilanz,” the bishop lost all his temporal posses- 
aiems and rights, having, so to speak, fulfilled his historical 
r61e of bringing together the elements of one of the three 
Baetian leagues that in 1803 formed the canton of the 
Orisons. The guild constitution of the city of Coire lasted 
from 1465 to 18S9« 
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Aothobitiis.— A. Kichhors. SpUeopatun Cvrirnti,. St 
Blaaien, 1797.-— W. V. JrvALT, Forschungeu iiber die Fevdaheit 
im CurMun Jiaetim. Ziiricli, 2 i>art8, 1871.— C. Kind. jUie 

Jte/omuUum iu den BUtiiUmern. Chur und Como, Coire, 1868. 

CoNItADlN VON Mooft. GeschichU von Curraetien, 2 voIk. Coire* 
1870-74.— P. C. VON PiAKTA. l)aa alte Baetien, Berlin, 1872. 
— Ibid* Dio Ourraetiadieu Ifcrraeka/ien in der Fetuialseit . Bern, 
1881.— itid. VerfoBSungageaekietite dar Siadi Cur im MittelaJtei\ 
Coiro, 1879.— /few. QaachiehU von Gtauhilnden, Born, 1892. 

ColChfrttor^ a municipal and parliamentary 
borough (coextensive; since 1885 returning only one 
member) and seaport of Essex, England, on the Colne and 
the Great Eastern Bailway. The ancient church of the Holy 
Trinity has been restored, and St Runwald's removed. 
Becent erections are a new bridge over the Colne, assembly 
rooms, a corn exchange, a town-hall, a technical and 
university extension college, a drill-hall, a reading-room, 
a library, a dozen almshouBcs, and a new cattle market. 
The Essex and Colchester general hospital has been 
enlarged. Castle Park, of 9 acres, containing Colchester 
Castle, was oimed in 1892. The harl)our was taken 
over by the corporation in 1898. The oyster fisheries 
belonging to the coriioration are held on a ninety-nine 
years* lease by the Colne Fishery Company, incorporated 
under an Act of 1870. The registered shipping at the 
end of 1900 consisted of 157 vessels of 4717 tons. In 
1900, 537 vessels of 38,731 tons entered, and 505 of 
34,338 tons cleared. These entrances and clearances do 
not include those of vessels trading between Colchester 
and London or other ])orts on the estuary of the 
Thames. Area, 11,331 aci*es. Population (1881), 28,374; 
(1891), 34,559; (1901), 38,351. 

Colch0St0rp a town of Chittenden county, Ver- 
mont, U.S.A., on the Lake Champlain. The principal 
village of the town is Winooski, on Onion river, a few 
miles above its mouth, and on the Central Vermont Hail- 
way, at an altitude of 32C feet. Population (1880), 4421 ; 
(1890), 5143; (1900), 5352. 

Cold Horbor. a village of Hanover county, 
Virginia, U.S.A, 10 miles north-east of Bicbmoud. It was 
the scone of a succession of battles, June 1, 2, and 3, 1864, 
between the Union army under Grant and the Confederate 
forces under Loo. The Union troo|)R, who took the 
offensive in most of the fighting, lost heavily, the total 
number being reported at 12,738. 

Cold Storaipe* Bee Befbigebating Macuineby. 

ColdWOtorp capital of Branch county, ^fichigan, 
U.S.A., situated in the south of the lower ijeninsula, 
on the east branch of Coldwatcr river, and on the Lake 
Shore and Michigan Southern Railroad, at an altitude 
of 982 feet. Population (1880), 4681 ; (1900), 6216. 

ColOp Sir Henry (1808-1882), the English 

public servant whose name will always be associated with 
the early organization of “ South Kensington,** was born 
at Bath on 15th July 1808, and was the son of an officer 
in the army. At the ago of fifteen he became clcjrk to 
Sir Francis Palgrave, then a subordinate officer in the 
Record Office, and, helped by Charles Buller, to whom 
ho hail been introduced by Thomas Love Peacock, and 
who became chairman of a Royal Commission for inquiry 
into the condition of the public records, worked his way ui> 
until he became an assistant keeper. He largely assisted 
in influencing public opinion in support of Sir Howland 
Hill*s reforms at the Post Office. A connexion with the 
Society of Arts caused him to drift gradually out of the 
Record Office : he was a leading member of the Commis- 
sion that organized the great Exhibition of 1851, and 
upon the conclusion of its labours was made secretary to 
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Ijic School of Deeign, which by a series of transformations 
l^oame in 1853 the Department of Science and Art. 
Under its auspices the South Kensington Museum was 
founded in 1855 upon land purchased out of the surplus of 
the Exhibition, and Cole practically became its director, 
retiring in 1873. His proceedings were frequently 
critici^, but the Museum owes everything to his energy. 
Indefatigable, gonial, and masterful, he drove everything 
before him, and by all sorts of schemes and devices built 
up a great institution, whoso variety and inequality of 
composition seemed imaged in the anomalous structure in 
which it was temporarily housed. He also, though to the 
hnancial disappointment of many, confened a great benefit 
upon the metropolis by originating the scliemo for the 
erection of the Iloyal Albert Hall. He was active in 
founding the national training schools for cookery and 
music, the latter the germ of the Iloyal College of Music. 
Ho edited the works of his 1 benefactor Peaciock ; and was 
in his younger days largely cojinocted with the press, and 
the author of many useful topographical handbooks 
published under the pseudonym of “Felix Summerly.” 
He died on 18tli Aijril 1882. (r. a.) 

Colei Vicat (1833 -1893), English iiainter, born 
^t Portsmouth on 17th April 1833, w'as the son of the land- 
scape jjainter, George Cole, and in his practice followed 
his father’s lead with marked success. He exhibited at 
the liritish Institution at the age of nineteen, and was first 
represented at the Iloyal Academy in 1863. His election 
as an Associate of this institution took place in 1870, and 
lie liecame an Academician ten years later. He died in 
London on 6th Ajiril 1893. The wide popularity of his 
work was due partly to the simple directness of his 
techniail method, and jiartly to his habitual choice of 
attractive material. Most of his subjects were found 
in the counties of Surrey and Sussex, and along the 
bonks of the Thames. One of his largest ]»ictures, “The 
Pool of London,” was bought by the Chantrey Fund 
Truste*?.s in 1888, and is now in the National Gallery of 
British Art. 

Sou JtoDKUT CiiuiNJSLL. The Life and PainLiage of Vicai ColCf 
JR, A. Loudon, 1899. 

Colensop John William (i 8U 1883), Bishop 
of Natal, w'as born at St Austell, Cornwall, on 24th 
January 18M. His family were in embarrassed circum- 
stances, and lie was indebted to relatives for the means of 
university education. Second Wrangler at Cambridge, 
and Fellow of St John’s College, his mathematical dis- 
tinction led him to Iks invited to Harrow in 1837, but tho 
step proved an unfortunate one. The school was just then 
<it the low'est ebb under an unpopular headmaster, and 
Colciiso not only got few pninls, but lost most of his 
property by a fire which destroyed his house. He went 
back to Cambridge, and in a short time jiaid off heavy 
debts by diligent tutoring, and tho proceeds of his 
marvellously successful series of manuals of algebra and 
arithmetic, which were ado]»tcd all over England, In 
1 846 he became rector of Forucett St Mary, Norfolk, and 
in 1863 w^as appointed Bishop of Natal. Full of zeal, ho 
devoted liimself on his arrival to ac<juiring the native 
language, of wdiich ho comjnled a grammar and dictionary, 
and into which he translated the New Testament and 
other iiortions of Scripture, His ardour, however, was 
soon diverted into another channel by the puzzling 
objections of natives, who convinced him that tho verbal 
inspiration and Mosaic authorship of the Pentateuch 
could not be maintained. Colcnso brought his arithmetical 
attainments to liear upon the question, and published his 
^ncloaioi)^ positive and negative, in a aeries of treatises on 
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the Pentateuch, extending from 1862 to 1870. His con* 
elusions wore naturally deputed with a fervour of convic- 
tion equal to his own. While controven^ rag^ in 
England, the South African bishops, whose suspicions 
Colenso had already incurred by the lil^rality of his views 
respecting ]K>lygamy among native converts and a com- 
mentary upon Homans alleged to savour of heresy, met in 
conclave to condemn him, and pronounced his deposition 
(December 1863). Colenso, who had refused to appear 
before their tribunal otherwise than as sending a protest 
by proxy, appealed to the Privy Council, which pronounced 
that the Ca[)e Town Metropolitan had no coercive jurisdic- 
tion and lio authority to interfere with the Bishop of 
Natal. No decision, therefore, was given upon the merits 
of tho case; but it is significant that although many 
eminent clergymen have since expressed views agreeing in 
essentials with Bishop Colenso’s, no prosecution has been 
instituted against any of them. His adversaries, though 
unable to obtain his condemnation, succeeded in causing 
him to be generally inhibited from preaching in England, 
and set up a rival bishop in Natal, who, however, assumed 
a different title. Tho contributions of the missionary 
societies were withdrawn, but an attempt to deprive him 
of his episcopal income was frustrated by a decision of the 
Courts. Colenso, encouraged by a handsome testimonial 
raised in England, to which many clergymen suliscribed, 
returned to his diocese, and devoted ^e latter years of 
his life to further labours as Biblical commentator and 
translator, and especially to the defence of the natives 
against what he considered oppression and wrong. By 
this course he made more enemies among the colonists 
than ho had ever made among the clergy. He died at 
Durban on 20th June 1883. The cliaracter of the man 
and of his works are summed up in ten words of Jowett ; 
“Ho has made an epoch in criticism by his straightfor- 
wardness.” (e. g.) 

ColorftInOp a maritime town and urban sanitary 
district, in the county of Londonderry, Ireland, on the 
river Bann and tho Belfast and Northern Counties Bailway, 
145 miles north of Dublin. It ceased to be a parlia- 
mentary borough in 1885. The harbour has been much 
iuqiroved from grants by the Irish Society of London 
and from a loan under the lliver Bann Navigation Act, 
1879. In all 420 vessels of 46,526 tons entered in 1899, 
and 256 of 32,631 tons cleared. The number of 
jiersoiis employed in the salmon fishery district in 1899 
was 731. Population (1881), 6694; (1891), 6846; 
(1901), 6929. 

Col0rldg'e. John Duke ColerldffOi Ibt 

Babon (1820-1894), Lord Chief Justice of England, 
was the oldest son of Sir John Taylor Coleridge (see Ericy. 
BriUy 9th edition, voL vi. p. 136). He was bom at 
Heath’s Court, Ottery St Mary, on the 3rd of December 
1820. He was educated at Eton, an institution which, 
as managed in the ’thirties, sent moat of its pupils 
into tho world slfenderly enough equipped for the battle 
of life. It was otherwise in the case of Coleridge, 
the system then prevailing, with its worship of Latin 
verses and the elegancies of classic scholarship in general, 
being just suited to bring out tho rhetorical talents 
which did so much to make his fame ; but ho owed even 
more to his dnnate love of letters than he did to any 
formal teaching. He gained a scholarship at Balliol, and 
entered that college at a veiy auspicious moment, for the 
scholars’ table there has never been occupied by a more 
brilliant company. The late Principal Shairp of St 
Andrews publish^ in the year 1873 a poem called ^*The 
Balliol Scholars from 1840-43,” which well described it 
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Here ie the sketch of Cbleridgo as he appoar^d to a con- 
temporary 

Fair-hsired and tall, alim but of stately mien, 

Inheritor of a hifh, poetic name, 

Another, in the bright bloom of nineteen, 

Fresh from the pleasant fields of Eton camo: 

What6*er of beautinil or poet sung 
6r statesman uttered, round his memory clung ; 

Before him shone resplendent heights of fame. 

With friends around the board, no wit so fine 
To wing the jest, the sparkling tale to toll ; 

Yet ofttimes listening in St. Ma^'s shrine, 

Profounder moods upon his spirit fell : 

We hearrl him then, England has heard him since, 
Uphold the fallen, make the guilty wince, 

And tlie hushed Senate have confessed the s^iell. 

The other Balliol scholars celebrated in the same ix)em 
were Clough, Pritchard, Ai'chbishop Temple of Canter- 
bury, Riddell, Matthew Arnold, and Seymour. The last 
of these, a man of very great promise, died early at 
Laibach in Carniola. His fiiater was Coleridge’s first 
wife; they were married when Coleridge was only five 
and twenty, and just about the same time he was called 
to the Bar. Coleridge used to say that the differonco 
between his father and himself was that the former had 
started in life with a thousand jK)unds he had borrowed, 
while, vdth better fortune, ho had started with a thousand 
pounds of his own. He was called to the Bar on Gth Novem- 
ber 1846, and went the Western Circuit, rising steadily, 
through more than twenty years of hard work, till in July 
1865 he was returned as memljer for Exeter in the Liberal 
interest The impression which ho made on the heads of 
his party was so favourable tliat they determined, early in 
the session of 1867, to put him forward as the protagonist 
of their attack on the Conservative Government, But 
tliat move seemed to many of their staunchest adherents 
unwise, and it was frustra^ by the active opposition of a 
section, including Hastings Russell (later ninth duke of 
Bedford), his brother Arthur, member for Tavistock, 
Alexander Mitchell of Stow, Kinglake, and Heniy »Sey- 
mour. They met to deliberate in the Tea-room of the 
House, and were afterwards sometimes confounded with 
the Tea-room party which was of subsequent formation 
and under the guidance of a different group. The pro- 
test was sufficient to prevent the contemplated attack 
being made, but the Litoals rotunied to jx)wer in good 
time with a large majority behind them in 1868. Cole- 
ridge was made, first, Solicitor-, and then Attorney-General. 

As early as 1863 a small body of Oxford men in Parlia- 
ment had opened fire against the legislation which kept 
their University bound by occlesiasticri swaddling clothes. 
They had made a good deal of progress in converting the 
House of. Commons to their views before the General 
Election of 1865. That election liaving brought Coleridge 
into Parliament, he was hailed as a most valuable ally, 
whose great University distinction, brilliant success as an 
orator at the Bar, and hereditary connexion with the 
High Church party, entitled him to take the lead in a 
movement which, although gathering strength, was yet very 
far from having achieved complete success. The clerically- 
minded section of the Conservative })arty could not but 
listen to 'the sou of Sir John Coleridge, the godson of 
Keble, and the representative of the man who had been 
the indirect cause of the Anglican revival of 1833, — ^for 
John Stuart Mill was right when he said that Coleridge 
and Benthom were, so far as England was concerned, the 
leaders of the two chief movements of their times : “ it was 
they who taught the teachers, and who were the two great 
seminal minds.” 

. Walking up one evening from the House of Commons 
to *dtno.int the Athenasum with Henry Brace (aftoiwards 
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Lord Abordare) and another friend, Coleridge said : 
** There is a trial coming on which will be. one of the 
most remarkable oatMes c4l^tre$ that has over been hcuircl 
of.” This was the Tichborne case, of which so much was 
said ere many weeks had |)asacd over, and which lixl to 
proceedings in the criminal courts rising almost to the 
dignity of a i)Olitical event. These two trials wore the 
most conspicuous features of Coleridge’s later years at tlie 
Bar, and tasked his powers as an ^vocate to the utter- 
most, though he was assisted by the splendid aUlities and 
industry of Oharies (afterwards Lord) Bowen. In 
NovemW 1873 Coleridge sucHXioded Sir W. Bovill as 
Chief Justice of the Coniinou Pleas, and was immediately 
afterwards raised to the Poerago os Baron Coleridge of 
Ottory St Mary. In 1880 he was made Lord Chief 
Justice of England on the death of Sir Alexander Cock- 
burn. 

In jury casas his quickness in appi*ohending ftj^^ts and his 
lucidity in arranging them w(»ie very remarkable indcjcd. 
He was not one of the most learned of lawyers, but lie 
was a great deal more learned than many jioojile beliovod 
liim to be, and as an occlosiastical lawyer hsul perhaps few 
or no sujioriors. His fault — a natural fault in one who 
had been so successful as an advocate — was that of being 
too apt to take one side. He allowed, also, certain ]x)litical 
or class preiiossessions to interfere somewhat with the 
even course of jtistice. A game-preserving landlord had 
not to thank the gods when his case, liowoviir buttressed 
by undoubted right, came btffore Coleridge. Towards the 
cud of his life liis health failed, and he became somowhat 
indolent. On the whole, he was not so strong a man in 
his judicial cajmeity as Campbell or Cockburn ; but when 
all has been said that could reasonably k) said in his dis- 
jiaragemont, even Rhadamanthus would have to admit 
that his scholarship, liis rofincincnt, his i)owor of oratory, 
and his character raised the tone of the Bench while he 
sat upon it, and that if it lias been adorned by greater 
judicial abilities, it has hardly ever been adonied by a 
greater combination of varied merits. It is curious to 
observe tliat of all judges the man whom he put highest 
was one very unlike himself, the great Master of* the Rolls, 
Sir William Grant. Ho died in harness. Early in the 
’nineties his friends could si^e that ho began to feel his age. 
Ho made, indeed, no secret of it; but he miglil'havc lasted 
a little longer if a summer cold had not pivcipitated the 
end. Ho died on 14th June 1894. 

Coleridge’s work, first a.s a barrister and then as a judge, 
prevented his publishing as much as ho otherwise would 
have done, but his' ciddresses and jiaiiors would, if collected, 
fill several volumes and do much honour to his memory. 
One of the best, and one most eminently characteristic of 
the man, was his Inaugural Address to the Philosophical 
Institution at Edinburgh in J 870. Ho was an exceptionally 
good letter-writer. Of travel he had very little exjwriencc. 
He had hardly entered Parift ; once, ejuite hear the end of 
his career, he sjKjnt a few days in Holland, and came 
back a willing slave to the genius of - llembraiidt ; but 
his longest absence from England was a visit to the 
United States, which had something of a business 
character. It is strange that a man so stoejiod in 
Greek and Roman poetry, so deeply intert^sted in ilie 
past, i^resent, and future of Christianity, never saw Rome, 
or Athens, or the Holy Laud. The chief cause, no doubt, 
was the fatal custom of neglecting modern languages at 
English schools. He felt himself at a disadvantage when 
he passed beyond English-sjieaking lands, and cordially 
disliked the situation. No notice of Coleridge can omit 
to make mention of liis extraordinary store of anecdotes, 
which were nearly always connected with Eton; Oxford, 
the- Bar, or the ^nch. His exquisite voice, oohriderable 
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power of mimicry, and perfect metliod of narration added 
greatly to the charm. He once told, at the table of Dr 
Jowott, Master of Balliol, anecdotes through the whole 
of dinner on Saturday evening, through the whole of 
breakfast, lunch, and dinner the next day, through tho 
whole journey on Monday morning from Oxford to Pad- 
dington, without over once repeating himself. lie was 
fre(]uently to be seen at the Athenmum, was a member 
both of Grillion’s and Tho Club, as well as of the Literary 
Society, of which ho was president, and whoso meetiiigs 
ho very rarely missed. Bishop Copleston is said to have 
divided tho human race into three classes, — ^mon, women, 
and Coleridges. If ho did so, he meant, no doubt, to imply 
that tho men of the family whoso chief example was the 
poet of ^‘Christabel” had a certain fominino charm com- 
bined with a trace of fominino weakness. In John Duke 
Coleridge the charm was certainly present 

Coleridge’s first wife died in 1878. She w'as an artist 
of real genius, and her ]X)rtrait of Cardinal Newman was 
considered much better tlian the one by Millais. A short 
notice of her by Dean Church of St Paul’s was X’ublished 
in tho Guardian on 13th February 1878, and was rc|)rinted 
in her husband’s privately printed collection of ]X)ems. 
Coleridge remained for many years a widower, but married 
in 1886 Amy Augusta Jackson Lawford, daughter of 
Henry Baring Lawford, Esq., who survived him. He was 
succeeded iu the |XH)rago by his eldest sou, Bernard John 
Seymour. (m. o. d.) 

ColflaXp Schuyler (1823-1885), vice-president 
of tho United States, w'os liorn in New York City on 
tho 23rd of March 1823, and died in Mankato, Minn., 
13th January 1886. After a meagre education he served 
as a clerk in Indiana, and then turned to journalism. 
From 1865 to 1869 he was a Xlexmblican rei»rc8entetive 
in Congress from Indiaiui. In 1863 ho was elected Sjjcaker 
of tlio House, and served for three terms. In 1868 ho 
was elected vico-i>resident on tho ticket with General 
Grant. Owing to his alleged connexion with the corrujit 
distribution of shares of stock in the Credit Mobilicr ho 
was not renominated. In later years ho was best known 
as a popular lecturer. 

ColiffIIA« one of tho smallest states of l^Iexico, 
bounded by the state of Jalisco on tho N., N.K., and W., 
by that of Michoacan on the E., and by tho Pacific on 
the S., with an area of 2273 square miles, including the 
islands of llevill Gige^do. The itopulation in 1879 was 
66,827, and in 1896 it was 66,762. The [)rincipal 
industries are agriculture;, stock-raising, and the exf)]oita- 
tion of tho salt do[> 08 it 8 ; tho products are coffee, cacao, 
tobacco, rice, cotton, indigo, sugar-cane, cereals, and 
leguminous x>laut8. The state is divided into throe jwr- 
tvdos and siwcn municiittlitics. The capital, Colima, 670 
miles from Mexico City, has a population of 18,977, and 
is situated in a beautiful and fertile valley, irrigated by 
tho Colima river. The city has good {mblic buildings, 
a cathedral, theatre, and a fine market-house. It has 
tramways and an electric light system. Amongst other 
towns are Manzanillo, Coiiuimatlan, Ixtahuacan, Almo- 
loyan, Comala. 

Oolto dl Val d’Elsa, a town and cpisco})al 
see of tho province of Siena, Tuscany, Italy, 21 miles 
north-west from Siena, 13 by rail to Poggibonsi. It con- 
sists of two quarters, the u])per old town, with a 13th- 
century cathedral, and tho lower now town, with busy 
ironworks, glass, pottery, paper, and brick factories. 
There is a technical school (1873). Here the Florentines 
defeated the Sienese in 1269. Population, about 6000. 


OollSd# POlfitf formerly a village of Queens 
county. Now York, U.S.A., but since January 1, 1898, a 
Xmrt of the borough of Queens, one of tho five boroughs 
constituting tho city of New York ; on the cast shore of 
Flushing Iky, an arm of Long Island Sound. Population 
(1880), 4192 ; (1890), 6127. (See N»w Yoek City.) 

Colleyi Sir (toorire Pomeroy (1835-1881), 

British general, third son of George Pomeroy Colley of 
Rathaugan, Co. Kildare, Imland, and grandson of the 
fourth Viscount Harberton, was bom on the 1st of 
November 1835, and entered tho 2nd Queen’s Regiment 
from Sandhurst as ensign in 1862. From 1864 to 
1860 ho served in South Africa, and was emjiloyed 
in surveying and as a magistrate in charge of the B^hi 
river district in Kafiraria. Early in 1860 he went 
with his regiment to China to join the Anglo-French 
Expedition, and took part in tho capture of tho Taku Forts 
and the entry into Peking (modal and clasp), returning to 
South Africa to comi)leto his work in Kafiraria (brevet- 
majority). In 1862 he entered tho Staff College and 
imsised out in one year with honours. After serving as 
brigade-major at Dovonx)ort for five years he went to tho 
War Ofiice in 1870 to assist in tho preparation of Mr 
(./ardwell’s measures of army reform. He was appointed 
professor of military administration at the Staff College in 
in 1871. Early in 1873 ho joined Sir Garnet Wolseley at 
the Gold Coast, where he took charge of the transjiort, 
and the success of the Ashanti Expedition was in no 
small degree duo to his exertions (medal, brevet colonelcy, 
and C.B.). In 1876 ho accompanied Wolseley to Natal 
(C.M.G.). On his return homo ho was appoint military 
secretary to Lord Lytton, Governor-General of India, and 
in 1877 private secretary (K.C.S.I.). In 1879 ho joined 
Wolseley as Chief of tho Staff and Brigadier-General in 
S.E. Africa, but, on the murder of Cavagnari at Kabul, 
returned to India. In 1880 he succeeded Wolseley in 
S.E. Africa as High Commissioner and General Com- 
manding, and conducted tho o()erations against the rebel 
Boers. He was defeated at Lang’s Nek and at the 
Ingogo river, and killed at Majuba Hill on 27th Febru- 
ary 1881. Colley contributed to (leriodical literature, and 
wrote tho article ‘‘Army” in the ninth edition of the 
EncyclopcBdia Britannica, Ho had a very high reputation 
not only for a theoretical knowledge of military affairs, 
but also as a practical soldier; and his disastrous failure 
against tho Boers completely u{)8et all the estimates that 
had been mode of his abilities. 

Colllarp John Payne (1789-1883), English 
critic, was born in London, 11th January 1 7 89. His father’s 
connexion with tho press obtained for him a position on 
tho Miyming Chronicle as leader writer, dramatic critic, 
and reporter, which continued till 1847 ; he was also 
called to the Bar. All the time he could spare, however, 
was given to tho study of Shakespeare and the early 
English drama. After some minor publications he pro- 
du^, in 1831, bis IliBtory of EnglUk Dramatic Poetry 
and Annah of the Btage^ a badly arranged but valuable 
work. It obtained for him the post of librarian to tho 
duke of Devonshire, and access to the chief collections of 
early English literature throughout the kingdom. These 
opportunities were unhappily misused to effect a series of 
literary fabri^tions, which maybe charitably, and perhaps 
not uigustly,' attributed to literary monomania, but of 
w'hich it is difficult to speak with patience, so completely 
did they for a long time bewilder the chronology of 
Bhako8|>eaTe’s writings, and such suspicion have they, 
thrown upon MS. evidence in general. After New Fa/cU^ 
New ParticvJlar$f and Further ParHculari respecting 
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^lakespeare had appeared and paeaed muster, CSoUier 
producMl (1852) the famous Ftrhm Folio^ claiming to 
possess numerous MS. emendations of Sb^espeare by 
**an old corrector.” The authenticity of these was dis- 
puted in several quarters on internal evidence ; and when 
in 1859 they were submitted to experts at the British 
Museum they were incontestably proved to be forgeries. 
The point whether Collier was deceiver or deceived was 
left undecided, but it must be feared that the falsifications 
of which he was unquestionably guilty among the MSS. at 
Dulwich College have left little doubt respecting it. Apart 
from these unbkppy mystifications, which have thrown so 
much suspicion upon his antiquarian work that no state- 
ment of his can be accepted without verification, his 
literary career was useful and honourable. He published 
excellent editions of Shakespeare and Spenser, reprinted a 
great number of early Enfflii^ tracts of extreme rarity, and 
rendered good service to the numerous antiquarian societies 
with which he was connected. His Old Mwn!% Diary is 
an interesting record, though even here the taint of 
fabrication is not absent. Unfortunately what he did 
amiss is more striking to the imagination than what he 
did aright, and he will be chiefly remembered by it. He 
was active with his pen almost to the end of his life; 
and died at Maidenhead, where he had long resided, on 
17th September 1883. (r. g.) 

OollInflfWOOdi a town and railway station of 
Simcoe county, Ontario, Canada, 71 miles north-north-west 
of Toronto, on Lake Huron. It is the eastern terminus 
of two lines of steamers plying to Lake Huron and Lake 
Superior ports. It contains a large stone dry-dock and 
shipyard, pork factory, and saw and planing mills, and 
has a large lumber, grain, and produce export trade, 
besides large shipbuilding plant and steel works. Ex- 
ports for the year 1899-1900 were valued at 82,657,413 ; 
imports at 8277,770. Population (1881), 4435 ; (1900), 
5587. 

Oolllns, William Wilkie (1824-1889), English 
novelist, the elder son of William Collins, R.A., the well- 
known landscape painter, was bom in London, 8th January 
1824. He was educated at a private school in Highbury, 
and when only a small boy of twelve was taken by his 
parents to Italy, where the family lived for three years. 
On their return to England Wilkie Collins was articled to 
a firm in the tea trade, but four years later he abandoned 
that business for the law. He found little pleasure in his 
new ca^r, however ; though what he learned in it was 
exceedingly valuable to him later. On his father’s death 
in 1847 young Collins made his first essay in literature, 
publishing the Life of William ColUns^ in two volumes, in 
the following year. This gave him an incentive towards 
writing, and in 1850 he put forth his first work of fiction, 
Antonina, or the Fall of which was clearly inspired 
by his life in Italy. Baeil appeared in 1852, and Hide 
and Seek in 1854. About this time he made the acquaint- 
ance of Charles Dickens, and began to contribute to Hou$e- 
hold WordMy where After Dark (1856) and* The Dead Secret 
(1857) ran serially. His great success was achieved in 
1860 with the publication of The Woman in White, which 
was tot printed in All the Year Romd, From that time 
he eqjoyed as much popularity as any novelist of his day, 
and was continually employed in writing. No Name (1862), 
Apnadale (1866), and The Moonetone (1868) being among 
his most successful achievements. The las^nam^ story, 
for many of the details of which Collins was indebted to 
the cuiioufl history of the Road murder, is certainly the 
best detective novel ever written in the English language. 
After The New Magdalen (1873) his ingenuity Wame 
gradually exhausted, and his later stories were little more 


than faint echoes of earlier successes. He died in Wini}K>le 
Street, London, 23rd September 1889. Collins’s gift was 
of the melodramatic order, and while many of his stories 
made excellent plays, several of them were actually recoii- 
stmeted from pieces designed originally for stage production. 
But if his colours were occasionally crude, and his methods 
violent, he was at least a master of situation and effect. 
His trick of telling a story through the mouths of different 
characters is sometimes irritatingly disconnected ; but it 
had the merit of giving an air of actual evidence and 
reality to the elucidation of a mystery. He possessed in 
the highest degree the gift of absorbing interest ; the turns 
and complexities of his plots are surprisingly ingenious, 
and many of his characters are not only real, but un- 
common. Count Fosco in The Woman in White is i)erha])8 
his masterpiece; the character has been imitated again 
and again, but no imitation ha^s ever attained to the 
subtlety and humour of the original. (a. wa ) 

ColltlftFi a town of Germany, in the imperial territory 
of Alsace-Lorraine, district of Upper Alsace, 40 miles 
south-south-west from Strasburg by the railway to Basel. 
The town still has numerous narrow and picturesque streets, 
with good houses of the 16th and 17th centuries. It is 
the seat of several textile industries, and manufactures 
sewing thread, starch, sugar, and machinery; there are 
also bleachfiolds, breweries, and cultivation of wine and 
fruit. Population (1885), 26,537 ; (1900)^ 36,824. 

ColflSp a municipal borough (1895) and market-town 
in the Clitheroe parliamentary division of Lancashire, 
England, 6 miles north-north-east of Burnley by rail. 
Area of borough, 5330 acres. Population (1901), 23,000. 

OolOifllO^ in German K'oln (officially C&ln, since 
1900), a town and archiepiscopal see of Prussia, in the 
Rhine province, on the left bank of the Rhine, by rail 44 
miles east by north from Aix-la-Chapelle, 24 south by oast 
from Diisseldorf, and 57 north-north-west from Coblenz. It 
is a much improved town, and is no longer distinguished by 
its smells as it used to be. In 1881-85 the old fortifications 
were dismantled and the site (bought by the municipality 
from the War Office for £600,000) converted into a 
fine boulevard, the Ring Street, nearly 4 miles long. 
Beyond the Ring Street now extends a new continuous 
line of fortifications, covering an area of 1000 acres, thus 
doubling the area of the city of Cologne. Within the 
outer municipal boundary are further included (1888) the 
suburbs of Bayenthal, Lindenthal, Ehrenfeld, Nippes, 
Deutz (on the opposite side of the river), Stilz, Bickendorf, 
Niel, and Poll, protected by another widely extended circle 
of detached forts on both banks of the Rhine. Of the 
former city gates four have been retained, restored, and 
converted into museums : the Severin gate, on the south, 
contains the geological section of the natural history 
museum ; the Hahnen (cocks) gate, on the west, is fitted 
as the historical and antiquarian museum of the city ; and 
the Eigelstein gate, on the north, accommodates the 
zoological section of the natural history museum. Along 
this same promenade are the technical trades school, the 
Roman Catholic church of the Heart of Jesus (1900), a 
monumental fountain to the memory of the Emperor 
William L (1897), and the industrial art museum (1899- 
1 900). The building of the cathedral was finally completed 
in 1 880. It has since been supplied with fine bronze doors. 
The Great Bell (Kaieerglocke), cast in 1874, weighs 543 
cwt., and is the largest and heaviest bell that is rung ; it 
was put up in 1880. The view of the cathedral has been 
much improved by a clearance of the old houses in the 
Dom Platz, including the Archiepiscoj^l Palace. The 
new Platz is now flanked by fine buildinga Many new 

S. Ill — 18 
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churches have been built St Michael’^ churches in completely restored, the 

Wiehl and in Kiehl, the church of Christ, Ac.), and (1876-88 and 1896--97), St Peter (189^92), St Ursula 
several of the older churches have been more or leas ( 1890 - 91 ), St Oereon, and St Cecilia, A handsome Roman 



Catholic church was completed in Deutz in 1896 ; and and in 1890-91 provided with a fine stair^. 
in 1896-99 a large synagogue, west of the Ring. The street Burgmauer stands the supreme court for the Rhine 
church of St Andreas (1220 and 1414) contains the province, and off the street are the post office (1898), ft 
remains of Albertus Magnus in a gilded shrine. Turning fine early Gothic building, and the Imperial Bank (1897), 
to the secular buildings— the ground floor of the also in the early Gothic style. Pft^^r ^ 
Qtoenich was in 1876 converted into a stock exchange, municipal Ubiaiy and archives (1894-97), also Gothic. 
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A handsome central railway station (high level) was built 
in 1889-94, The railway now follows the Uno of the 
eeintwre of the new inner fortifications, and there are 
three city stations in addition to the central. Like ail 
important German towns, Cologne has of recent years 
bmn beautified by fine monuments. The most con> 
spicuous is the colossal equestrian statue (22j^ feet high) 
of Frederick 'William III. in the Heumarkt. There are 
also monuments to Moltko (1881), to Johann von Werth 
(1885), the cavalry leader of the Thirty Years* War, and 
to Bismarck (1879). Near the cathedral is an archi- 
episcopal museum of church antiquities. Cologne has, 
further, a large civic hospital, a conservatory of music, a 
commercial school (1900), a commercial high school (1901), 
a girls’ commercial high school (1900), theological and 
teachers’ seminaries, a girls’ college (1900), and lunatic 
asylums. Commercially, Cologne is one of the chief centres 
on the Rhine, and has a very important trade in com, wine, 
mineral ores, coals, drugs, dyes, manufactured wares, 
groceries, leather and hides, timber, porcelain, and many 
other commodities. A large new harbour, with spacious 
quays, has been constructed towards the south of the city. 
In 1898 a total of 3461 vessels of 1,323,800 tons entered 
and cleared the port. Industrially, too, Cologne is a 
place of very considerable importance. The manufacture 
of machinery, bricks, cottons and woollens, and india- 
rubber goods, and printing are carried on on a large scale, 
and there are factories for sugar, chocolate, and many 
others. The famous Eau de Cologne is produced in large 
quantities. Population (1885), 239,437 ; (1900), 370,686. 

Oolomb, Philip Howard (1831-1890), 

British vice-admiral, historian, critic, and inventor, the son 
of General T. Colomb, was born in Scotland, on the 29th of 
May 1831. He onter^ the Navy in 1846, and served first 
at sea off Portugal in 1847 ; afterwards he served, in 1848, 
in the Mediterranean, and from 1848-51 as midshipman 
of the Eepfuml in o|)orations against piracy in Chinese 
waters; as midshipman and mate of the iSerpent during 
the Burmese War of 1852-53 ; as mate of the Fhcenijn in 
the Arctic Ex^nxlitiou of 1854; as lieutenant of the 
HaRti7uj9 in the Baltic during the Russian War, taking 
part in the attack on Sveaborg. He became what was 
known at that time os a “Gunner’s Lieutenant” in 1857, 
and from 1859 to 1863 he served as fiag-lieutenant to 
Rear-Admiral Sir Thomas Pasley at Devonport. Between 
1858 and 1868 ho was employed in home waters on a 
variety of sixscial services, chiefly connected with gunnery, 
signalling, and the tactical characteristics and capacities 
of steam warships. From 1868 to 1870 he commanded 
the Dryad^ and was engaged in the suppression of the 
slave trade. In 1874, while captain of the Avdacioua, he 
served for three years as flag-captain to Vice-Admiral 
Ryder in China; and finally he was appointed, in 1880, to 
command the Thunderer in the M^iterranean. Next 
year he was appointed captain of the Steam Reserve at 
Portsmouth ; and after serving three years Jn that capacity, 
he remained at Portsmouth as flag-captain to the Com- 
mander-in-Chief until 1886, when he was retired by super- 
annuation before he had attained flag rank. Subsequently 
he became Rear-Admiral, and finally Vice-Admiral on the 
retired list 

Few men of his day had seen more active and more 
varied service than Colomb. But the real work for the 
Navy on which his title to fame and remembrance rests was 
done in another sphere. He was, in his day, essentially 
the thinker of the service. Many of his contemporaries 
were his equals, not a few were his superiors, in the prac- 
tical gifts and aptitude of the naval officer. But perhajis 
no o&er of his time has left a more indelible mark on 


0MB 139 

the thought and practice of the Navy. His mind was at 
once inquiring, aspiring, logical, reflective, and inventive. 
Ho was one of tho first to ijerceive the vast and momentous 
changes which must ensue from tho introduction of steam 
into the Navy. He foresaw that it must eventually carry 
all before it, that it would immensely increase the tactical 
mobility of shqis, and would for that rf3aMou entail a com 
pleto revolution in tho methods he found in use for the 
direction, conduct, and control of their inoveinents — in 
other words, that it required a new system of signals and 
a new method of tactics. These he set himself to devise 
as far back as 1868. For the puriKwos of signalling 
Colomb adapted to naval use the methods emj)loyiHl by 
the electric telegraph. It is well known that for purijoses 
of electric transmission the letters are represented by 
symbols composed of two elements variously combined, 
according to the Morse system. The idea of varying form 
is thus replaced by that of varying duration ; and by suitable 
combinations of two intervals of different duration, one 
longer and one shorter, the whole alphabet and all numbers 
can be represented. If an electric current is continuous, its 
interruption for a longer or a shorter period can be made 
to represent the two intervals required, and the symbols 
thus transmitted to a distance can by suitable mechanism 
be recorded on pajier in tho form now universally known 
as “dots and dashes.” Similarly, a beam of light can be 
made to transmit the same symbols to the eye by alternate 
periods, varying in duration, of occultation and display. 
Colomb invented a lantern for this pur|)Osc in 18G1, but 
it was not adopted by the Navy until 18G7. In some 
form or other it is now in use in every iuqwrtant navy in 
tho world. In daytime a hand flagstaff, with flag attaclied, 
is made to transmit the required symbols by giving it a 
greater or loss inclination from the j3eriH3ndicular. In a 
fog, long and short blasts sounded on a fog-horn, steam- 
whistle, or steam-siren are employed for tho wime purpose. 
Before these methods wen^ adaj)ted by (k)lomb to naval 
use, tho only signals employed were, in daytime, flags of 
different colours and shaiies, and by night, lanterns vari- 
ously disiK>sed. In fog there was nothing, and at night 
tho range of signalling was very restricted and its method 
very inefficient. Nowadays, thanks mainly to Colomb, and 
to others who have developed his methods on the same lines, 
it is almost as easy to manmuvre a fleet at niglit, or ev(m 
in a thick fog, as it is in broad and clear daylight. 

What he had done for signals Colomb next did for 
tactics. Having first determined by experiment — for 
which he was given s])ecial facilities by the Admiralty — 
what are tho manoeuvring powers of shijM pro|)elled by 
steam under varying conditions of B|)eed and helm, he pro- 
ceeded to devise a systemi of tactics based on these data. 
In the sequel ho j)rej)ared a ne\v evolutionary signal-book, 
which W8M adopted by the Royal Navy, and still remains 
in substance the foundation of the existing system of 
tactical evolutions at sea. The same series of ex])eri- 
mental studies led him to conclusions concerning the chief 
causes of collisions at sea ; and these conclusions, though 
stoutly combated in many quarters at the outset, have 
since been generally accepted, and were ultimately em- 
bodied in tho International Code of Regulations now 
adopted by the leading maritime nations on tho recom- 
mendation of a Conference hold at Washington in 1889. 

After his retirement Colomb devoted himself rather to 
the history of naval warfare, and to the largo principles 
disclosed by its intelligent study, than to exj)erimeiital 
inquiries having an immediate practical aim. As in his 
active career he had wrought organic changes in the order- 
ing, direction, and control of fleets, so by his historic 
studies, pursued after his retirement, he helped greatly to 
effect, if he did not exclusively initiate, an equally moment- 
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Oils change in the popular, and even the professional, way 
of regarding sea-iiowor and its conditions. He did not 
invent the term **8ea-iiow6r,’* — it is, as is shown elsewhere 
(Ssa-Poweb), of very ancient origin, — nor did he employ 
it until Captain Mahan had mi^e it a household word 
with all. But he thoroughly grasped its conditions, and in 
his groat work on Naval Warfare (first published in 1891) 
he enuiiciated its principles with great cogency and with 
keen historic insight. The central idea of his teaching 
wfis that naval supremacy is the condition precedent of 
all vigorous military offensive across the seas, and, con- 
versely, that no vigorous military offensive can be under- 
taken across the seas until the naval force of the enemy 
has liecn accoimted for — either destroyed or defeated and 
comi)olled to withdraw to the shelter of its own |x)rtB, or at 
least driven from the seas by the menace of a force it dare 
not encounter in the o]ien. This broad and indefeasible 
l>rinciple he enunciated and defended in essay after essay, 
in lecture after lecture, until what at first was rejected as 
a iMiradox came in the end to be accepted as a common- 
place. He worked quite independently of Captain Mahan, 
and liis (;hief conclusions were publii^ed before Captain 
Mahan's works apjxiared. In the last edition of Naved 
Warfare he showed how, in the Cul)an War, Captain 
Mahan had been driven by force of circumstances to ^opt 
in ])ractice the sound doctrine of the Command of the 8ea, 
which in some of his works he had seemed in some 
luoiisure to impugn. There was no jealousy and no rivalry 
between these two great writers on the philosophy of naval 
warfare. They worked on independent lines — Colomb pt^r- 
ha][js with deeper and more consistent thought, but Mahan 
assuredly with a broader historical outlook, and with finer 
powers of lucid and orderly ex^iosition. 

Colomb died quite suddenly and in the full swing of his 
literary activity on October 13, 1899, at Steeple Court, 
Botloy, Hants. His latest published work was a biography 
of his friend Bir Astley Cooper Key, and his last article 
was a critical examination of the tactics adopted at 
Trafalgar, which showed his acumen and insight at their 
best. He left much valuable literary material in an un- 
finished statu at his death. He was often thought too 
8i>eculative, and even too visionary, by his contemporaries 
of a profession which is eminently piuctical, and little given 
to s])eculation even on the theory of its own occupation. 
He was indeed essentially a pioneer, and his larger range 
of thought often supplied the Navy with well-considered 
methods, of w'hich practical men discerned neither the 
rationale nor the origin. But no naval officer of his time 
left a deeper or more lasting impression on the thought 

and action of the great service ho adorned* ^ . 

(J. K. T.) 

OolOmlMSi a town in the arrondissement of Bt 
Denis, department of Boino, France, 7 miles north-north- 
west of Paris, near the left hank of the Beiue, and on the 
railway from Paris to Havre. It has a 16th-century church 
with 12th-century tower, numerous villa residences and 
boarding schools, and maiuifacturt^s of gelatine and starch. 
A castle formerly stood here, in which died Henrietta 
Maria, queen of Charles I. of England and daughter of 
Henry IV. of France. Port traffic (1899), 55,330 tons. 
Population (1901), 23,061. The adjacent town of Bois 
CoLOMBES h^ a ^pulation (1896) of 10,404. 

Oolonnbii^ a country of South America extending 
from 12* 20' N. lat. to the still undefined boundaries of 
Ecuador, Peru, and Brazil. The boundary towards 
Venezuela, according to the arbitration of the S|)aniBh 
Government in 1891, runs from the Bay of Calaboso west- 
wards to the mountains of Oca, then southwards along the 
watershc^d between the Magdalena river and Lake Mara- 
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caibo as far as the Bio de Oro, whence it crosses the cor- 
dillera and follows successively the rivers Oira, Arauca, 
Meta, Orinoco, and Atabapo. Then it passes to the Piedra 
del Cocuy and follows the course of the Ouainia to the 
frontier of Brazil. The boundary dispute with Peru and 
i^uador w^ by treaty of 1894, submitted to the arbitra- 
tion of Spain. The question of the frontier towards Costa 
Iliea was in 1899 submitted to the president of the 
French Bepublic, who gave his award on 15th September 
1900. The boundary between the two republics is formed 
by the spur of the cordilleras starting from Cape Mona 
on the Atlantic and enclosing on the north the valley of 
the Bio Tarire, and by the watershed between the Atlantic 
and Pacific up to the parallel of 9* N. lat. It then follows 
the watershed between the Chiriqui Viejo and the affluents 
of the Dolce Gulf, ending at Burica Point on the Pacific. 
The islands east and south of Cape Mona are Colombian, 
to the west and north-west Costa Kican ; but seven islands 
at a greater distance, lying between the Mosquito coast and 
the isthmus of Panama, are Colombian. On the Pacific 
coast Colombia possesses Burica and the islands to the 
east ; Costa Bica, those to the west. 

Area and Population . — According to a census taken in 1871 tho 
total i)opulation was 2,97)1,328, consisting of 1,434,129 males and 
1,517,194 females. An official estimate published in 1881, and 
considered to bo approximately correct for tho present date, gave 
the following details as regards area and population : — 


Departments. 

Aree in 
Square Miles. 

Population 
lu 1881 . 

Population 
I)er Stiuare 
Mile. 

Antioquia (1884) 

Bolivar .... 
Boyoed .... 
Cauca .... 

Ciindinamarca (1884) 
Magdalena 

Panama .... 
Santander 

Tolima(1884) . 

Total . 

22,316 

21,345 

33,351 

257,462 

79,810 

24,440 

31,571 

16,409 

18,069 

470.000 

280.000 

702.000 

621.000 

569.000 
90,000 

285.000 

555.000 1 

306.000 

21 

13 

21 

2*4 

7 

3*7 

9 

35 

17 

604,773 

3,878,000 

7*7 


This estimate includes some 220,000 uncivilized Indians, and the 
population of the dilforent territories attached to departments. A 
later statement, published in 1893, estimates the total ^lopulation at 
4,060,000, but without precise data showing whein the increase 
occurred. The principm towns are Bogota (the capital), with 
110,000 inhabitants; Medellin, with 50,000; Panama, 30,000; 
Cartagena, 20,000 ; Bucanunanga, 20,000. 

No statistics of the movement of jKipulation are compiled. An 
official calculation in 1893 estimated the death-rate at 21 per 1000, 
20 T)er cent, of the deaths being those of children under one year, 
ana 30 per cent, of the total ueatlis those of children under five 
years or ago. Of the total population 68*8 jier cent, are engaged 
in agriculture; 10*6 iier cent, are labourers; 8*6, mechanics; 8*4, 
commercial ; 2*0, miners, 

S^ianiBh is spoken throughout Colombi^ except among some of 
the tribes of Indians in the districts a^oining tno Meta, Orinoco, 
and the affluents of those two rivers. The hi^lands are generally 
healthy, tho lowlands and plains infected to some extent with 
malarial fever. The annual mean temperature at Bogota, 8300 feet 
above sea-level, is said to be 63° Fahr. 

OonstUution an{i Oovemment , — ^The constitution of 1863 was 
superseded in 1 886 by that now in force, which adopted a centralized 
organization and named the state tho Bepublic of Colombia. The 
legislative power is entrusted to the Senate and the House of 
Representatives, together constituting the Conmss, which meets 
at the capital every two years, on the 20th of July. Tho Senate 
consists of twenty-seven members, three from each department, 
who are elected for six years by the departmental assemblies (legis- 
latures). The House of Representatives consists of sixty-eight 
members — one member for every 50,000 inhabitants; they are 
elected for four years direoUy by citizens able to read and write, or 
who have an inoome of $600 a year, or real estate worth $1600. 
The executive authority is vestM in the President of the Republic, 
who is assisted by ministers chosen by him, and a Council ox State 
consisting of seven members. He is elected by electoral colleges 
for six years, and when for any reason he ceases to act, the vice- 
president takes his place. 
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Locai G^oemmenf. — Ettoh of the nine departmenti is divided 
into provinoee, and these into municipal distriots^ of which there 
are 991. Ilie departments are under governors appointed by the 
Pre^nt, and each has an elective asaemblv, meeting eveiy two 
years. Tne municipal districts are under alcaldes, and each has 
an elective municipal council. The mvemors and alcaldes am 
agents both, of the central and local authorities. 

Justice is administered by a summe court composed 
of seven members, the president of the oouA bein^ elected by the 
members for a term of mur years. In each of the judicial districts 
there are superior tribunals, lower courts, and maadstrates. The 
law, both oivil and criminal, is written and codified, l^e foundation 
of the Oolombian legal system is Spanish law, modified in certain 
Erections to suit local conditions. Many complaints are made of 
the administration of justice throughout the republic, and there 
can be no question that legal procedure is extremely dilatory. 

JSsfij/ion.— The religion is the Roman Catholic. The ecolesi- 
astioal establishment consists of an archbishop, ton bisho])s, einht 
vioars’goneral, and 2170 priests of all classM, besides moiucs, 
who do not belong to the regular priesthood. The number of 
monks in 1894 in thirteen monasteries was 469, and the number of 
nuns in ten communities was 731. In 1894 the number of churches 
was 714, and chamls 812, in the whole republic. 

Education. — Education, especially in the primary branches, has 
been much neglected, although attention has from time to time 
been directed to the subject. Primary education is under the 
control of the munioi|)al authorities, grants in aid of the schools 
being given by the central Qovemment. It is free, but not com- 
pulsoiy. The number of primary schools in 1898 was stated to he 
2086, and the number of pupils on the rolls about 110,820. For 
seoondaiy education there are thirty>four public colleges ; fifteen 
normal schools, with 600 pupils ; four technical colleges, with 800 
students ; two academies of music, with 300 pupils ; one school of 
fine arts, with 160 ptupils ; a Salesian institute, with 200 pupils ; 
and a national night institute for artisans, with 160 inipils. There 
is a national university, and four departmental universities. The 
national Government devotes a sum of nearly 800,000 pesos 
annually to educational purposes. There is a national library con- 
taining 40,000 volumes, ana a museum of antiquities and natural 
curiosities, both situated in the capital of the republic. Seminaries 
for priests are maintained by their own revenues and are free from 
civil control. 

/Irenes.— The {leaoe footing of the army was fixed at 2168 men 
in the budget for the biennial period 1899-1900. The military 
strength, however, consists principally of a national militia com- 
prising about 130,000 men, with 3208 officers, who can be called 
to serve if required. The small arm in use is the Mannlicher rifle. 
Tlie police force consists of 1000 men. 

iVnancs.— The actual revenue recorded in 1896 was 16,278,269 
pesos; in 1896, 20,444,489 pesos ; in 1897, 19,619,431 |)eso8; in 
1898, 17,941,669 pesos. For the biennium 1897-98 the revenue was 

67.461.000, and the expendituro 41,429,180 pesos, leaving a deficit 
of 3,968,180 pesos. The principal sources of revenue are Gie duties 
on imports and exports, these yielding 10,760,889 pesos in 1896, 
13,697,823 pesos in 1896, and 13,266,868 pesos m 1897. The 
failing off in 1897 was staM to be in consequence of the reduction 
of the duties on salt, and the suppression of the export duty on 
coffee. Other sources of income in 1897 wero — the oaladcro tax, 
1,767,607 pesos ; the sale of stamped pajrar, 738,762 pesos ; and the 
post office and telegraphs. The war department absorbs more 
than one-half of the annual expenditure ; but details of actual 
expenditure are not accessible. The budgets of revenue and 
expenditure are voted for periods of two years. For 1899-1900 the 
revenue was estimated at 84,805,000 pesos, and the expenditure at 

84.000. 000 pesos. 

The service of the foreign debt was suspended in 1880. The 
amount of this obligation was then £1, 918, 600, bearing interest at the 
rate of 44 percent, per annum. In 1896, when the debt and arrears 
amounted to £8,614,442, an agreement was made to issue bonds for 
£2,700,000 in exchange for old bonds, arrongements being mode 
for a reduction in the rates of interest and anfbrtization. Of the 
authorised issue the sum of £2,600,000 had been emitted in 1899, 
but the payment of interest by Colombia ceased in 1899. The 
internal inaebtedness consists of a consolidated debt of 6,000,000 
pesos ; a floating debt of 6,000,000 pesos ; and the paper money in 
circulation, increased by recent issues to 40,000,000 pesos. The 
total internal obligations are, therefore, 61,000,000 pesos in round 
numbers. 


jProduetum . — Economic devdopment has been retarded by the 
difficulties of transport, and by the frequent recurrence of re- 
volutionary disturbances. The production of wheat and other bread 
stufiii is ininiffioient for local demand. The principal industry is 
coffee planting. The export of coffee in 1896 amounted to 21,604 
tons ; 1896, ^,621 tons ; in 1897, 17,664 tons ; in 1898, 88,480 tons. 
Colombian coffee shippM at the venesuelan port of Maracaibo 
does not flguro in the retum of Colcnnbian exports. Tobacco is 
Ltitles, amounting 


cocoa and sunr are also grown— the former in sufficient quantities 
for export. Ivory nuts and dye-woods are collciotod for shipment 
abroad, and various medicinal products. Of india-rubber, 404 
tons were exported in 1898. The robber trees are principally 
found in the low-lying forest regions Iwrdering the Orimwo nver, 
and southwards towards the affiuente of the river Amazon. 

Pastoral industry extends over the whole country, but is piuctised 
on a large scale only on the great plains of the interior adjoining 
the rivers flowing mto the Orinoco, where the mimlwr of (jattlc is 
estimated to be not far short of 3,600,000. Dried boof, tasajOf is 
prepared, and animals are driven to {topulous centres for sale; 
but the outlet is much restricted. In 1899 the scarcity of cattle 
in Cuba caused a demand, and a large number of live animals were 
exported from the port of Cartagena. Sheep, goats, and swine 
are raised for the homo market 

The mining industry has hitherto been chiefly directed towards 
the search for gold and emeralds, and, to a lesser extent, silver. 
The production of gold and silver in three years is given os follows, 
in troy ounces : — 



1806. 

1807. 

1808. 

Gold 

Silver 

oz. 

106,416 

8,407,610 

tx. 

107,784 

6,048,267 

oz. 

109,470 

5,484,726 


In July 1899 a sudden fever for spoculation in emeralds set in and 
lasted for some weeks. During this x)ericKl stones to the rolue of 

4,000,000 ))esos were stated to have changed hands, often at 
prices above the values in Europe. Iron ore of good quality is 
abundant. The salt mines aro worked as a Government m()no}K)1y, 
and the supply is large. 

Manufaotunug industry is only in its infancy. The Pradera iron- 
works to the north-east of Bogota have a capocsity for a daily 
output of 80 tons of pig-iron, and this establishment also prodiu^ea 
wrought iron, rails, sugar -mills, and castings. Manganese is 
found in the vicinity of these works. Broworios and distilleries 
have been esteblishi^ in the principal cities. Hoa)> and candle 
factories, boot- and shoe-making, tanneries, and other small local 
industries arc found scattered over the republic to BU]>ply tbo local 
needs of the population. 

Commerce . — The im{)ort8 consist mainly of tissues, groceries, 
wines and spirits, homware, and other articles of common use 
or consumption, while the prinoi])al exports aro ooficc, gold and 
silver, tobacco, livo-stock, hides and skins, bananas, and some 
medicinal products. The values of the imports and exports, 
expressed in sterling (gold poso=:4 sh.), for six years wore as 
follow : — 


Yours. 

Imports. 


Exports. 

Years. 

Imports. 

Ex{M>rts. 

1898 

1894 

1896 

£ 

2,680,66 

2,142,241 

2,806,67< 

D 

0 

£ 

2,926,060 

3,192,400 

3,017,680 

1896 

1897 

1898 

£ 

8,389,420 

8,627,400 

2,216,610 

£ 

3,710,470 

3,364,080 

.3,831,640 


In 1898 the imports at Panama and Colon amounted to the value 
of £722,468; ana the exports to £212,220. The ex^iortH in 1898 
from the ports of Panama, Colon, Barranquilla, Cartagena, and 
Santa Marta comprised coffee to the value of £1,384,184; 
gold dust, £596,843; silver and silver oro, £182,018; tobacco, 
£309,609 ; hides and skins, £176,684 ; live-stoc;k, £192,607 ; 
bananas, £116,720 ; rubber, £84,822. Of the exports in 1898, the 
value of £1,061,176 wont to the United States, £968,270 to Groat 
Britain, £674,860 to France, £613,980 to Germany, and £200,180 
to Venezuela. According to British statistics, tno imports into 
the United Kingdom from Colombia in 1899 amounted to £674,021 ; 
and the exports of homo produce from the United Kingdom to 
Colombia, to £668, 986 of which £866, 693 was for cottons. Accord - 
ing to American statistics, the imports into the United States from 
Cmombia in 1899 amounted to £1,067,900, of wiiich £606,320 %vas 
for coffee ; and the exports of home produce from the United States 
to Colombia, to £622,880. 

The principal commercial centre for the direct trade of Colombia 
is Barranquilla, slightly more than one-half of the total jiassing by 
way of that place through the port of Salianilla ; about oao-quarter 
of the balance goes to Carte^ua, and the remainder is chiefly 
divided between Buenaventura, Riohaeba, and Santa Marta. The 
transit trade by way of Panama to and from Europe and the east 
and west coasts of North America averages annually about 180,000 
tons for the outward freights, and about 120,000 tons for tho^ 
to Europe and the Atlantic ports. The import and exjwrt trade 
is largely in the hands of British, German, Siwinish, Italian, and 
French merchants. , 

Shipping and Ctmmunicalione. — ^Thirty-throe regiilar steamers 
visit Colombian ports monthly ; of those, 16 are British, 9 Ameri- 
can, 4 German, 3 French, 1 Spanish, and 1 Italian. The number 
of ships entering Colombian ports in 1897 was 1897, with a total 
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tonnage of 858,457 tons ; the number cleared in the aame veer was 
1850, with a tonnage of 800,710 tons. In 1898, 266 veeeela of, 
altogether, 441,673 tone entti^ and 268 of 442.777 tone oleated 
at Imrran^illa and Sabanilla — ^niore than half the tonnage Mng 
British. The shipping belonging to Colombian ports had, hi 1898, 
a total tonnage of 2227 tons. 

MeaTis of transport for both passengers and freight are confined 
to a large extent to conveyance by mule or donkey. The so-called 
roads are little more than bridle tracks. The total length of the 
railways o])en to public service in 1899 was only 419 miles ; but 
about 80 additional miles are in course of construction. These 
railways are in isolated sections, ruimiug as a rule from the sea- 
board to inland towns at difierent points of the coast. Tlie 
Panama-Colon line has a length of 48 miles ; the Cartagena- 
Calaniar line, 65 miles. The Magdalena river forms on important 
aiiery of trade. It is navigable for 780 miles ; steamers ascend to 
La Donula, 590 miles fimu Barranquilla ; tributaries supply 215 
miles more of navigable river, and on these waters 42 steamers, 
with a total tonnage of 7330 tons, ply regularly. At present the 
journey from the coast to Bogota requires at least twelve days of 
continuous travel by mil, steamer, and mule. There are some 
8600 miles of telegraph lines, with 448 stations open to the jiublic ; 
and a telephone system has been established in the principal towns. 
Tlie republic is oonueoted with the outside world by the cable of 
the Central and Houth American Cable Conij»any. 

The ])OBtal service is well fugaiiized ; in the two years 1896-97 
the letters and x^ost-eards conveyed nuiiibered 2,704,069 ; printed 
papers, 1,233,313 ; other iiofikets, 161, 21 7, -total pieces, 4,188,599. 

rawma CVraaL — The construction of a ship canal, 46 miles in 
length, across the IstlunuH of Panama was in 1881 undertaken by 
a oomtiaiiy which went into liquidation in 1889. A new company, 
fonned in 1 804, chimed on the work, and their concession was ex- 
tended to the year 1910, by which time it was estimated the canal 
and locks might Isi ounipleted, at a cost of jC 20,480,000. Tlie total 
sum raised for the puiqtose of constructing the canal w^as 772,545,412 
francs by the old coin]>aiiy, and 65,000,000 francs by the new com- 
jmny. But when the American Govenimont took up the question 
of conslnicting an Istlimian Canal, the position of the Panama 
Company was necessarily involved. See the aiiicles Canals and 
Lksse:i*s. 

Vttdii ami Camwey.— The law, {massed in 1894, for the radeinp- 
tioii of the inooiivertiblo ]Ni.iier currency has not l)eon carried into 
effect. The amount lu oiraiiiation is stated to bo 51,000,000 |iesos, 
the value constantly fluctuating, to the injury of trade. In Panama 
the silver dollar of 25 grammes, *835 line, is the coinage in common 
use, but Peruvian silver is also currant. The principal banking 
institutioTiH are the Banco Naoioiial, the Banco de Colombia, ana 
the BniKMi de Bogota, Isssides a numlier of private banks, Tlie 
Banco Nucioiial is exclusively a State hiiik, and through itthejiaper 
money is put in ninmlation. The metric system of weights and 
meoHuras is the legal system, but is not customarily in use, except 
at the Custom House and other Govommeiit ofllcos. For ordinary 
puiTHWes tlie Spanish ))ouiid, of 1 *102 lb avoirdujioiB ; the arroha-, of 
25 ft) ; and the carga^ of 250 It), are invariably emifloyed. Com 
is measured Ity the fanega. In lineal measurement the vara (80 
centimetres) is used. The litre is the standard for liquid measure. 

decent Hutfrry, — The term of ofiSce for which President 
Aquiles Parra had 1 k?oii elected in 1876 came to a con- 
clusion in 1878, and in April of that year General Trqjillo 
was inaugurated as President of the republic for the two 
succeeding years. His administration was marked by a 
strong effort to place the financial position of the Govern- 
ment on a more satisfactory footing, and the internal in- 
debtedness was substantially roduc^ during his rule. In 
April 1880 Sefior Rafael Nunez acceded to the Presidency. 
During his term of office revolutionary disturbances 
occurred in the provinces of Cauca and Antioquia, but 
were suppressed with no great difiiculty. Provision was 
made in 1880 for a settlement of the boundary dispute 
with Costa Rica, and in July of that year the federal 
Congress authorized the formation of a naval squadron. 
A movement was now set afoot in favour of a confederation 
of the three republics of Colombia, Ecuador, and Venezuela 
on the basis of the original conditions existing after the 
expulsion of Spanish authority, and a resolution was passed 
by the Chamber of Deputies to that effect. The opposi- 
tion shown by Venezuela and Ecuador to this project 
prevented any definite result from being achieved. In 
April 1882 Sefior Laldua became President, but, his 
death occurring a year later, General Otalora was 
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nominated to exercise the executive power for the 
unezpired portion of the term. In 1883 the dispute 
in connexion with the boundary between Colombia 
and Venezuela was submitted by the two Governments 
to the arbitration of Alphonso XII., king of Spain, and 
a commission of five members was appointed to in- 
vestigate the merits of the respective claims. The decision 
in this dispute was finally given by the Queen Regent of 
Spain on 16th March 1891. In April 1884 Sefior Rafael 
Nufiez was again proclaimed President of the republic in 
his absence abroad. Pending his return the administration 
was left in the hands of General Campo Serrano and 
General Eliseo Payan. The Liberal party had been 
instrumental in the re-election of Nufiez, and looked 
for a policy in conformity with their views and political 
convictions. President Nunez had no sooner returned to 
Colombia than the Liberals discovered that his political 
opinions had changed and had become strongly 
Conservative. Discontent at this condition of affairs 
soon spread. Nufiez from motives of ill-health did not 
oi^enly assume the Presidential office, but from his house 
near Cartagena he practically directed the government 
of the republic. The Liberals now began to foment a 
series of revolutionary movements, and these led in 1885 
to a civil war extending over the departments of Boyaca, 
Cundinamarca, Magdalena, and Panama. General Keyes 
and General Velez were the two principal leaders of the 
revolt. In order to protect the passage of the traffic across 
the Isthmus of Panama during these disturbed times de- 
tachments of United States marines were landed at Panama 
and Colon, in accordance with the terms of the concession 
under which the railway liad been constructed. After a 
number of defeats the lexers of the revolt surrendered in 
August 1885, and on 5th September following peace 
was officially proclaimed. Nufiez, who had meanwhile 
assumed the Presidential duties, now brought about 
a movement in favour of a fresh Act of Constitution for 
Colombia, and a new law to tliat effect was finally apjiroved 
and promulgated on 4th August 1886. Under the terms 
of this act the federal system of government for Colombia 
was abolished, the states becoming departments, the 
governors of these political divisions being appointed by 
the President of the republic. Each department has a local 
legislative assembly elected by the people. The National 
Congress is constituted of the Senate and the House of 
Representatives. The Senate is composed of twenty-seven 
members elected for six years, one-third retiring every two 
years, three of whom are nominated by each of the nine 
departments. The House of Representatives comprises 
members elected for four years by universal suffrage, each 
department forming a constituency and returning one 
member for every 50,000 inhabitants. The Congress con- 
venes every two years. The Presidential term of office 
under the new Act was fixed at six years in place of the two 
years formerly prevailing. The judiciary was irremovable, 
and trial by jury was allowed for criminal offences. Capital 
punishment was're-established, and the press was made re- 
sponsible for matter published. The unlicensed trade in 
arms and ammunition thitherto existing was prohibited. 
Previous to 1886 the crime of murder was only punishable 
by 10 years’ imprisonment, a sentence which in practice was 
r^uced to two-thirds of that term ; slander and libel were 
formerly offences which the law had no power to restrain, 
and no responsibility attached to seditious publications. 

After tlm promulgation of this new Act of Constitution 
President Nufiez was proclaimed as President of the republic 
for the term ending in 1892. He was unable, however, in 
consequence of ill-health, to reside at Bogota and discharge 
the presidential duties, and, consequently, in August 1888 
Sefior C4rlos Holguin was desisted to act for him. 
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In 1892 President Nuiiez was a|^in elected to the Presi- 
dency for a term of six years, his continued ill-health, how- 
ever, forcing him to place the active performance of his 
duties in^e hands of the Vioe-Rresident, Sehor Miguel 
Caro. In 1895 the Liberals made another attempt to seuse 
the Government of the country, but the movement was 
suppressed witiiout any very great difficulty. In this same 
year Nuhez died, and Vice-President Caro became the 
actual President, an office he had practically filled during 
the three previous years. In 1898 Beiior M. A. Sancle- 
mente, a strong Conservative, and supported by the 
Church party, was elected to the Presidency for the period 
ending in 1904. In October 1899 the Lil^rals organi^ 
another revolutionary outbreak for the purpose of trying 
to wrest the power from Conservatives, but this attempt 
had no better success than the movements of 1885 and 
1895. In January 1900, however, Vice-President Marro- 
quin seized ufjon the Government imprisoned President 
^nclemente (who died in prison in March 1902), and an- 
other period of disturbance began. The rebels were defeated 
in May in a desiderate battle at Cartagena ; and continuous 
fighting went on about Panama, where British marines 
had to be landed to protect foreign interests. As the 
year 1900 advanced, the conflict wont on with varying 
success, but the Government troop were generally 
victorious, and in August Vice-President Marro(|uin was 
recognized as the acting head of the executive, with a 
Cabinet under General Calderon. In 1901 the rebellion 
continued, and severe fighting took place about Colon. 
Further complications arose in August, when trouble 
occurred between Colombia and Venezuela. On the one 
hand, there were grounds for believing that the Clericals 
and Conservatives in both countries were acting together ; 
and, on the other, it was expcted that President Castro 
of Venezuela would not be sorry to unite his own country- 
men, and to divert their attention from internal affairs, 
by a war against Colombia. The Colombian revolutionary 
leaders had made use of the Venezuelan frontier as a base 
of operations, and the result was an invasion of Venezuelan 
territory by Colombian Government troop, an incident 
which at once caused a diplomatic quarrel. The United 
States Government in September offer^ its good offices, but 
President Castro refused them, and the state of affmrs be- 
came gradually more menacing. Meanwhile both Panama 
and Colon were seriously threatened by the rebel forces, who 
in November succeeded in capturing Colon by surprise. 
The situation was complicated by the fact that the railway 
traffic on the Isthmus was in danger of interruption, and on 
the capture of Colon it became necessary for the American, 
British, and French naval authorities to land men for the 
protection of the railway and of foreign interests. 

Tho chief fcreijm treaties entered into by Colombia in the last 
quarter of the I9tii centuiy wore <1) A treaty with Great Britain, 
signed on 27th Octolier 1888, for the extradition of criminals ; (2) 
a treaty of friendship, commerce, and navigation with Italy, 
signed 27th Octol)er 1892 ; (8) two protocols with Italy, signed 
respectively 24th May and 25th August 1886, in connexion with 
the affair of the Italian subject Cerruti ; (4) atconsular convention 
with Holland, signed 20th July 1881 ; (5) a treaty of peace and 
friendship with Spain, siffnedT 80th January 1881 ; (6) a con- 
vention with Spam for the reciprocal protection of intellectual 
property ; (7) a concordat with the Vatican, signed 31st December 
1887 ; (8) an amement with the Vatican, s^ed 20th August 
1892, in oonnexTon with ecclesiastical Jurisdiction ; (9) an agree- 
ment with the republic of San Salvador, signed 24th December 
1880, in regard to the despatch of a delegate to an international 
oongrass ; (10) a treaty of peace, fHendship, and commence with 
Qexmny, signed 28rd July 1892 ; (11) a treaty with the repblic of 
Costa Bloa, siimed in 1880, for the delimitation of the boundary ; 
(12) the postal convention, signed at Washington, 4th July 1891 ; 
(18) a convention with Great Britain, signed Slat July 1896, in 
connexion with the claim of Messrs Punchard, MTaggiul. 
Lowther, k Co. ; (14) a treaty of fHendship, oonunercc, and 
navigation with Peru, signed 6th August 1898 ; (15) an extradi- 


tion treaty with Peru, sigi^ 6th August 1898 ; (16) a treaty of 
peace, friendship, and defensive alliance with V^enozuela, signed 
2lst November 1896, and on tlie same date a treaty regulating 
the frontier commerce. 

AutuuRITIBB. — Bokda, J. J. Compendio dellistoruji, de Colombia. 
Bogota, 1890.— Camacho Roldan, Salvador. Escritoa Varm. 
Bogota, 1892. ATotos dn Viaje.. Bogota, 1890. — Etienne, C. 1\ 
NotMfelU’Orenade : ajter^u ^fi4ral sur la Colombie. (teneve. 
1887.— Lemos, Anokl. Compejidio de geograjia de la Hejmhlim de 
ColamMa, Medellin, 1894.— NuSez, Ricaudo, and Jaluay, 
Henry. La Mdpublique de ColomJbie, Bnixollos, 1898.— Paz, M., 
and Perez, F. Atlas geogroi/ko hidorico de la JUjmblica de 
Colombia* Paris, 1889. — PalaO, Lisiuaco. La Uepubliea de 
Colombia* 1898. — ^Periera, R. S. Lea Mats Unis de Colombie* 
Paris, 1888. — Perez, Felipe. Oeograjia gefneraZ ^ca y polUica de 
loa Eetadoe Unidos de Colombia* Bogota, 1 888. --KRclus, Arman d. 
Panama ti Darien* Paris, 1881.— RitCLiiK, Eliheo. Oeografia 
de Colombia* Bogota, 1898. — Restuepo, Ernesto. Knaayo 
etnografieo y arqueologi^ de la Promtieia de loa Quimbayaa. 
Bogota, 1892.— Rkstrepo, Ernesto. Mtvdios aobre los Aborigmea 
de Colombia* Bogota, 1892.— Restepo, Vicente. Eatudio aofne 
las Minas de Oro y Plata de Colombia* Bogota, 1888.— Sciirucs, 
W. L. The Colombian and Venemielan Jiejmblica. London, 
1899. — Vergara Velasco, F. J. Ndeoa Oeografia de Colombia* 
Bogota, 1892. — Handbook of Colombia; Bureau of the American 
Be^^hlica* Washington, 1892. — British Foreign Ofike IHplo- 
matk and Consular Jkporta. London. — United Staiet Consular 
Beports* Washington. — ConstikUion of the Jicpublie of Colombia* 
Translated ly Bernard Moses. Philadelphia, 1893. — Ikport 
of Couneil of Corporaiion of Foreign Bondkohiers for 189S-00* 
tx)ndon, 1899. (w. W. R. ; 0. K. A.) 

ColOmbOf the capital and princi|>al Hoa|jort of Ceylon, 
in the west coast. It has greatly changed since 1875. 
Tho formation of a commodious harl)our (though the 
w^orks are still in progress), and of 300 miles of railway, 
has made the port a very important one, mail steamers 
calling regularly, as well as men-of-war and mercantile 
marine of all nations, while the island’s ex|X)rt traffic is 
concentrated in it. The demolition of the kndward side 
of the old Dutch fort enabled new roads and buildings 
to be constructed; much land was reclaimed; and the 
banks, many commercial and steamer offices now occupy 
fine buildings. A new suburb has boon built over with 
handsome bungalows beyond the Public Museum (a very 
fine structure) and Victoria Park. The water supply is 
drawn from a hill region 30 miles off. A scientific scheme 
of drainage is contemplated. Most of the town is lighted 
by gas, and certain quarters with electric light, and electric 
tramways have been laid over 7 miles of city roads. Tho 
liacking, blending, and shipping of tea (rather than of 
coffee) is now the great industry, along with the pre|)ara- 
tion and packing of cocoanut oil, cocoa (chocolate) plumbago, 
spices, &c. 607 steamers called to coal in 1900. Popula- 

tion (1891), 128,870 ; (1901), 164,279. There is a floating 
|)opulation in the harbour of ifrom 5000 to 15,000. 

ColOlli formerly known as Aspinwall, a city and 
|)ort on the northern coast of Panama, in the republic of 
Colombia, South America, on the north-east side of the Bay 
of Limon, 41 miles north-west of Panama by rail. Having 
been burned down during the revolution of 1885, it was 
rebuilt on improved plans, but owing mainly to cart^Jess- 
ness in the administration and the untidy habits of tho 
inhabitants, chiefly West Indians from Jamaica, it is still 
rather unhealthy. The streets, though wide and originally 
well paved, are badly kept, but are lighted by electricity. 
The harbour is only an o|)en bay, and therefore dangerous 
at certain seasons. There are four piers, affording accom- 
modation for eight ocean steamers at one time, in addition 
to a number of sailing craft. The northern jjortion of the 
city, owned by the Panama Railway Company, is supplied 
with water from the Chagres river, but the remainder 
depends mainly on rain water. There are a number of 
important commercial houses, an aerated water factory, and 
a distilleiy. The average tonnage of vessels entering is 
over 500,000 annually. Colon possesses a bronze statue 
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of Ck>lambti8| presented by the Empress Engdnie in 1870. 
The population is about 10,000. 

Ooloilf an important railway town of Matanzas 
province, Cuba, axul the centre of a rich sugar^planting 
country. Population (1899), 7175. 

Oelonn«k Sdouard (properly Judab) (1838- 

), French conductor, was bom at Bordeaux on 23rd 

July 1838. He entered the Paris Conservatoire in 1856, 
and obtained there the first prizes in harmony and violin- 
playing in 1858 and 1863. He became a member of the 
orchestra at the Grand C^pera in 1858, and at the founda- 
tion of Pasdeloup’s Concerts Populaires was one of the 
first violins. The success of these concerts induced Colonne 
to start some on his own account. With the aid of Messrs 
Duquesnel and Hartmann, he founded Lo Concert National. 
The first concert took pla^ at the Od^on Theatre on 2ud 
March 1873. The following year the Concert National 
changed its title to that of Association Artistique, and 
migrated to the ThdAtre du Ch4tolet. M. Colonne has 
done a great deal to ]K)pularize the works of Hector Berlioz, 
besides bringing forward comi)Ositions of the younger 
French school of music. He was “chef d^orchestre” at 
the Paris Grand Opera from 1891 to 1893, and conducted 
the first performance there of Wagner^s Die Walhire. 
M. Colonne has travelled with his orchestra, and ho visited 
London in the autumn of 1896, when he gave four concerts 
at the Queen’s Hall. 

OolorMlO^ a western State of tlio American Union, 
situated between 4U and 37** N. lat. and 102” and 109” 
W. long., bounded on the N. by Wyoming and Nebraska, 
on the £. by Nebraska and Kansas, on ^e S. by Okla- 
homa and New Mexico, and on the W. by Utah. Its 
largest and most important development has occurred since 
1875. During this ijeriod the growth of its mining, railway, 
manufacturing, and agricultural interests has b^n much 
greater than during all its previous history, while its 
educational institutions have nearly all of them been estab- 
lished since it was admitted to the Union, and its popu- 
lation has increased several-fold. Many of its towns have 
sprung into existence during this time, and its larger towns 
have changed from straggling and {)Oorly construct^ villages 
into important resident and manufacturing cities. Its 
area is 103,925 square miles, or over 66,000,000 acres. 
The western half of the State was part of the Mexican 
Cession of 1848. The south-east corner was part of the 
Texas Cession of 1850, and the north-western imrt of the 
Louisiana Purchase of 1803. It was organized as a Terri- 
tory in 1861, and admitted as a State on let August 1876. 
At the first State election 30,000 votes were polled, the 
entire Hepublican ticket being elected, with John L. 
Routt (Republican) as Governor. The second Governor 
was F. W. Pitkin, who held oflice for four years, and was 
elected on the Republican ticket He was followed by 
James B. Grant, a Democrat, who was succeeded by B. H. 
Eaton, a Republican. Alva Adams, a Democrat, was elected 
in 1887, and J. R. Cooiier, a Republican, in 1890, 
being followed by John L. Routt David H. Waite, a 
Populist, was chosen in 1893, Albert W. MTntire, a 
Hepublican, in 1895 ; Alva Adams was again chosen in 
1897, on a fusion ticket of Democrats and Populists, and 
on the same ticket Chas. S. Tliomas was elect^ in 1899, 
and James B.. Orman in 1901. The question of the free 
coinage of silver played an important part in the last 
three elections. Woman’s suffrage prevails, having been 
adopted in the election of 1893 by a majority of about 
6000 votes. 

Populctlion^^lTi 1376 the population was estimated at 135,000 ; 
the oeuBue of 1880 showed an uicreaBe to 104,827, that of 1800 to 
412,108, and that of 1000 to 580,700. The average number of 


persons to the square mile was 5*2 in 1000, as compared with 8*0 
in 1800. The population in 1000 was made up as follows 
205,882 (54*7 per cent.) males and 244,868 (45*3 per cent) females. 
448,545 native-born and 01,155 foreign-borm 520,046 white and 
10,654 coloured (including 8570 negroea 500 Chinese, 48 Japanese, 
and 1487 Indians). Out of 185, 7(m males 21 years of age and over, 
7680 were illiterate (unable to write), including 3804 foreign-bom, 
448 negroes, 188 Chinese, 10 Japanese, and 246 Indians. The 
death-rate of the entire state in 1900, on the basis of the deaths 
reported to the U.S. census enumerators, was about 13*7. In 
1900 there were 165 incorporated cities, towns, and villages in 
Colorado, of which 27 had aupopulation of more than 2000, and of 
these 7 had a population or over 5000, namely, Denver, with 
133,850 ; Pueblo, with 28,157 ; Colorado Springs, with 21,085 ; 
Leadville, with 12,455 ; Cripple Greek, with 10,147 ; Boulder, with 
6150 ; and Trinidad, with 5845 inhabitants. The gro^fth of 
Denver has been as follows : (1870), 4750 ; (1880), 85,620 ; (1800), 
106,718 ; (1900), 188,850. 

Miflmetai JSesotfrees.— The pionqers in the settlement of the State 
were attracted by its mineral resources. Gold and silver are 
found in 57 counties ; iron, copper, lead, and sine in 37 ; and 
aluminium in 5. The first discovery of gold was made on January 
7, 1850 ; since then the coin value of the gold and silver produced, 
includiim the output of 1800, has been 8665,030,686. The coin 
value of the gold product for 1890 was $26,265,48^ and that of 
silver 820,679,706, making a total of 855,945,103. The total pro- 
duct for 1898 was 853,484,640. The chief gold-producing counties 
are Gilpin, Boulder, San Miguel, £l Paso, Teller, Clear Creek, 
and Lake. The Cripple Creek district produced in 1900 about 
81, 250, OOOof TOld permonth, and siucel891 had yielded 843,460,000. 
The largest silver production was in 1892, when the coin value of 
the product was 831,478,072. Iron ores are found in great abund- 
ance, and all materials necessary for making steel of excellent 
quality. The total value of the steel and iron products for 1899 
was 87,681,719, in which year 184,936,228 pounds of steel rails 
and 215,640,382 pounds of pig iron were manufactured. Colorado 
stood ninth in 1898 in the list of coal-producing States. The 
aggregate area of coal beds is estimated at 18,100 square miles, and 
the accessible coal at 38,897,800,000 tons. In 1809 the total 
tonnage mined was 4,806,879, and 455,783 tons of coke were pro- 
duced, the number of men employed being 7821. There are 35 
oil wells in Fremont county, winch are sunk to a depth of about 
1500 feet. The oil ordinarily rises to within 400 feet of the surface, 
although there have been a number of flowing wells. The product 
increased from 76,295 barrels in 1887 to 842,000 in 1892 ; in 1900 
it was about 500,000. It is refined, for the most part, at Florence, 
where there are two modern refineries. The value of lead produced 
in 1898 was 84,894,917 ; of copper, 8l»381,500. The number of 
men employed in mining of all kinds was 30,231. Building stone 
of many varieties and of excellent quality is produced, valued at 
82,000,000 annually. Mineral springs are found in all parts of 
the State. They vary in temperature from 40° to 150° F., and many 
possess medicinal value. The chief springs are at Msnitou, Glen- 
wood, Idaho Springs, Poncho Springs, Buena Vista, and Cafion 
City. 

Agricfuliure wnd Early experiments in farming 

indicated that regular crops could be secured only by means of 
irrigation, and in 1872 irrigation ditches were exempted from 
taxation. Extensive systems of canals were developed. In 1877 
English capitalists constructed a canal over 150 miles in length. 
This was followed by a canal that cost 82,500,000. Since then 
extensive canals have been built in the Arkansas and Grand 
Valleys, the San Luis Park, and other parts of the State. In 
1889 there were over 6000 miles of main irrigating ditches. In 
1900 the mileage had increased to more than 15,000, and the 
valuation of all irrigation enterprises was 86, 000, 000. The amount 
of land under irrigation in 1883 was 416,504 acres, and in 1809, 
1,075,400 acres. The average annual cost of water per acre is 70 
cents. The soil is fertile in the north oentnd section and in the 
river bottoms and large valleys, producing cereals, fruits, and 
vegetables of a superior quality. As early as 1866 the Surveyor- 
General estimated that of the population of 35,000 one-half were 
engaged in agriculture. In 1870 the a^icultural production was 
estimated at 88,500,000, or within half a million of the bullion 
product. The total value of all farm, range, ranch, and orchard 
products in 1882 was 86>947,600, and in 1809, 845,774,251. The 
assessed valuation of all agricultural lands in 1000 was 810,566, 124, 
and of grazing lands 80,901,701. The natural fruits are rare and 
almost worthuns. In 1878 fruit trees began to be planted in 
various parts, and in 1882 the amount of land in ordiards was 2500 
acres, and the estimated value of the fruit crop 8250,000 ; in 1808 
the number of acres of fruit land was 118,752, and the value of the 
fruit crop 86,225,000 ; and there was still much open for settlement 
and improvement. Apples, peaches, plums, apricots, pears, cherries, 
and mrions of exoepnonally fine flavour are raised in increasingly 
large quantities. The most productive sections are along the 
Arkansas Valley, and in the western and south-western portions of 
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the Stete. Meloni Rooky Ford mud peeohoe from Meia 
county ere ahipped to the east, end in cmell queutitiee to Kurope. 
The report for 1898 ehowe that the iteple graiue gave the following 
yield in bueheli: wheats 6,729,566; corn, 8,118,892; barley, 
358,952 ; oate, 8,068,191 ; lyo, 47,484. The W product wee 
1, 760,728 tons, and potatoes 2,564,881 buahehi. The total value of 
these products was estimated at $17,849,251, as against $8,047,750 
in 1882. It has been discovered by experiments conducted by the 
United States Government, through the Agricultural College, that 
the soil along the South Platte, the Arkansas and Grand rivers, 
and also in the San Luis Valley, is adapted for the cultivation of 
sugar beets, the averm crop being 16 tons to the acre, and the 
proportion of saooharine matter unusually large. Sunr factories 
have been built at Grand Junction, Rooky Ford, and Sugar City ; 
the first with a daily capacity of 8^ tons, and the others of 7500 
tons. Stock-raising has always played an important part in the 
development of the State. The native grasses are especially adapted 
for fodder. The grama, buffalo, and bunch varieties cure on the 
stem and furnish nutritive food throughout the year. Before the 
plains were fenced, large herds drift£i to the south during the 
winter ; but sufficient' hay and alfalfa are now cut to feed the cattle 
during the atorma, which at longest are brief. As the industry 
has grown, laws have been enacted concerning branding, herding, 
and protection from disease ; and a State Board of Insp^tors has 
been formed. In 1884 the number of cattle was given as 1,005,000, 
and the number of sheep as 1,497,000. In 1899 the number was 
as follows : cattle, 754,039 ; sheep, 930,839 ; horses, 194,928 ; and 
mules, 7480. The total assessed valuation was $11,627,780, the 
assessment being about one-third of the market value. Wool in 
1898 averaged seven pounds per fleece, the total clip yielding 
$840,000. The totol value of cattle slaughtered in the packing 
houses in 1898 was $8,168,000. The value of the dairy xiroduot 
iu the same year was $13,267,849. 

ManufaeturtB. — Since 1888 there has been a considerable growtlt 
of manufacturing. There are 18 smelters and reduction plants in 
the State, situated mainly at Denver, Leadville, Durango, and at 
Pueblo, where there are also blast-fumaoes, a steel plant, and 
rolling mills. The most improved methods of treating ore are 
used. The cyanide process, introduced in 1890, is now one of the 
most important factors in the treatment of low-^ade and refractory 
gold and silver ores. The improved dioxide cyanide process was 
adopted in 1 895. One million Wrels of flour were iiroduced during 
1899, the fifty mills having a capacity of 2,000,000 {)er annum. 
Cotton and paper manufactures are carried on in the vicinity of 
Denver. According to the United States* Census of 1900, tliere 
were in the State 1792 manufacturing establishments (excluding 
1778 classified as hand trades, and 292 others, with a i}roduot of 
less than $500 each). They had a total capital of $59,515,279, an 
average number of 19,948 wa^-eamers, and products valued at 
$91,639,495. Tliis sum includes the value of the ^Id, silver, lead, 
and copper smelted, which amounted to $44, 626, 805. Of the other 
products, iron and steel (valued at $6,108, 295), flouring and grist 
mill products (valued at $4,528,062), and foundry ana maoniue 
Bh(m products (valued at $3,986, 915), were the most important. 

J2aut<;ays.--Tho Denver Pacific, built from Cheyenne, reached 
Denver in June 1870, and the Kansas Pacific in Aimust of the same 
year. Then followed the Denver and Rio Grande, to which the 
earlier development of the State is largely due. In 1886 the Colo- 
rado liidland started from Colorado Springs westwaids, up the 
Ute Pass, and through the South Park to Leimville, and then over 
the Continental Divide to Aspen and Glenwood Springs ; it has 
right of way over the Denver and Rio Grande line to Grand Junction, 
there connecting with the Rio Grande Western for Salt Lake City 
and Ogden, and the Pacific Coast. The Colorado and Southern, 
connecting Colorado with the south, has become an important 
system. In 1900 there were fifteen railways, with 4685 miles, in 
o{>eration. The assessment on railways, tramways, telephones, and 
telegraphs was $35,553,586. 

A’nances.—The assessed valuation in real and personal protierty 
in 1876 was $44,180,205 ; in 1899 the total assessed valuation of 
all properties was $208,861,746 ; but this wac^ regarded by the 
State Board as too low, and 5 per cent, increase was recommended. 
Taxes were levied in 1899 to the ambunt of $4,688,458. The 
total State debt in 1899 was $2,584,448. The cash in the trea- 
sury and uncollected taxes^ $849,275, leaving a balance of indebt- 
edness of $1,785,167. The total deposits in the 86 national 
banks on 18th February 1900, was $45,802,868. 

EdwtUitm , — Of the public lands, 3,715,555 acres were granted 
for the support of schools, 46,080 acres for the University, and 
90,000 acres for the Amioultural College. In 1900 the number of 
penons of school sge (5 to 20 years inmusive) was 160,681. The 
amount apportion^ to the various school districts for 1900 was 
$62,577, ana the total value of all school properties was $6,495,850. 
The ealariee paid to the teachers in the mblic schools during 1899 
and 1900 amounted to $1,428,680; Graded schools are found 
throMhont the State, and high schools in all the larger towns. 
The State institatione are : the University of Colorado, at Boulder ; 


the School of Mines, at Golden : the Agricultural College, at Fort 
Collins « the Normal School, at Greeley ; the School for the Deaf 
aud Blind, at Colorado Springs ; the Industrial School for ^ys, at 
Golden, ai^ for girls at Aurora. These are supported by a mill 
tax, and Sfiecial aupropriations. The State university has an 
annual income of $70,000, and a library of 19,000 volumes ; the 
School of Mines, an income of $87,000 ; and the Noruial School 
an income of $82,000, and a libra^ of 10,000 volumes. The Agri- 
cultural College has an income of $55,500, of which $28,000 is from 
the United States Government. Kmriment stations are conducted 
2 U connexion with the college at Fort Collins, Rocky Fold, and 
Cheyenne Wells. There are two institutions for higher education 
on an independent foundation. Colorado College, at Colorado 
Springs, is the oldest existing college in the State. Its property 
in equij^ent and endowment is $1,500,000, and it has a library of 
30,000 volumes. The University of Denver, under Methodist con- 
trol, is an outgrowth of the Colorado Seminary, the charter of 
which was granted in 1864. It has associiited Law and Medical 
Schools. The Chamberlin Astronomical Observatory, with a 20- 
inch aperture telescope, is part of its equipment 

• (w. F. 8.) 

Ooloriulo SprlflgSv capital of El Paso county, 
Colorado, U.S.A. It ia situated near the centre of the Btate^ 
upon the high plains near the base of the Rocky Moun^ 
tains, on Fontaine qui Bouille river, at the mouth of 
Monument creek, in 38** 60' N. lat and 104® 49' W. long., at 
an altitude of 5986 feet. Its situation is fine, comuiauding 
a superb view of the mountains, whose culminating {x)int, 
Pike’s Peak, rises to a height of 14,108 feet, or more than 
8000 feet above the city. It is entered by five railways ; 
the Denver and Rio Qrande ; the Atchison, Topeka, and 
Santa Fd ; the Colorado and Southern ; the Chicago, Rock 
Island, and Pacific ; and the Colorado Midland. It is the 
site of Colorado College, which in 1899 had a faculty 
numbering thirty-three, and was attended by 335 students. 
Colorado Springs was founded in 1871, upon the con- 
struction of the Denver and Rio Grande Railway, and 
has had a rapid growth. In its earlier years this was 
due to the beauty of its situation and its reputation 
as a health resort for consumptives. In later years the 
development of the gold mines at Cripple Creek has 
given it importance as a 8upply-iK)int for this great 
mining camp. Population (1880), 4226; (1890), 11,140; 
(1900), 21,086, of whom 2300 were foreign -bom and 
876 negroes. 


OolO 8 ffi 0 $f once the great city of South-West Phrygia, 
was situated at an altitude of 1160 feet on rising ground on 
the loft bank of the Lycus {Churuk Su)^ a tributary of the 
Meeander, at the upixsr end of a narrow gorge 2^ miles 
long, through which the river runs between cliffs from 60 
to 60 feet high. It stood on the great trade route from 
Sardb to Celaenio and Iconium, and was a large, prosi)Gr- 
ous, and xx>pulouB city (Herod, vii. 30 ; Xenophon, Ana^. 
i. 2, § 6), until its prosperity was ruined by the founda- 
tion of Laodicea in a more advantageous position. The 
town was celebrated for its wool, which was dyed a purple 
colour called oolo8stmis» Colossae was the seat of an early 
Christian Church, possibly founded by Epaphras, to which 
St Paul addressed an epistle. For some centuries it con- 
tinued to prosper, but during the 7 th and 8th centuries it 
was gradually deserted under pressure of the Arab inva- 
sions. Its place was taken by Khonm (A7w>na«)--~a strong 
fortress on a rugged spur of Mt. Kadmus, 3 miles to the 
south, which became a place of importance during the 
wars between the Byzantines and Turks, and was the 
birthplace of the historian, Nicetas Khoniates. The wor- 
ship of angels alluded to by St Paul (Col. ii. 18), and 
condemned in the 4th centuiy by a council at Laodicea, 
reappears in the later worship of St Michael, in who^ 
honour a celebrated church, destroyed by the Scljiiks in 
the 12 th century, was built on the right bank of the 
Lycus (Ramsay, CitieB and BishopricB of Phrygia^ vol. L 
1896). 

S. Til. — 19 



146 


COLOUKS OF ANIMALS. 


1. Bionomics. 

T he scope of this article includes the uses of colour in 
the struggle for existence among animals and in their 
sexual reJationships, but not the physiological uses of 
coloured pigments or the discussion of pigments of un- 
certain meaning. 

Um of Cclom for CoiMealmmi, — Crypii4: Colouring is 
by far the commonest use of colour in the straggle for 
existence. It is employed for the purpose of attack 
{Aggremve Reiemhlcmce or Anticryptic Colouring) as well as 
of defence {Protective Reeemhlcmce or Procryptic Colouring), 
The fact that the same method, concealment, may be used 
both for attack and defence has been w^ll explained by 
Belt {The Naimralict in Nicaragua^ London, 1888), who 
sugmts as an illustration the rapidity of movement which 
is also made use of by both luirsuer and pursued, which is 
similarly raised to a maximum in both by the gradual 
dying out of the slowest through a series of generations, 
(haptic colouring is commonly associated with other aids 
in the struggle for life. Thus well-concealed mammals 
and birds, when discovered, will generally endeavour to 
escape by speed, and will often attempt to defend them- 
selves actively. On tlio other hand, small animals which 
have no means of actives defence, such as large numbers of 
insects, frequently deiiend uiJon concealment alone. Pro- 
tective llesemblance is far commoner among animals than 
Aggressive Ilesemblance, in coiTe8i)ondence with the fact 
that predaceous forms are as a rule much larger and 
much less numerous than their prey. In the case of in- 
sectivorous Vertebrata and their prey such differences exist 
in an exaggerated form. Cryptic colouring, whether used 
for defence or attack, may be either General or SpecM, 
In General ReeemMa/nce the animal, in consequence of its 
colouring, produces the same effect as its environment, 
but the conditions do not require any special adaptation 
of shaiie and outline. General Kesemblance is esjiecially 
common among the animals inhabiting some uniformly 
coloured expanse of the earth’s surface, such as an ocean 
or a desert In the former, animals of all shapes are 
frequently protected by tlieir transparent blue colour; 
on the latter, equally diverse forms are defended by their 
sandy appearance. The effect of a uniform appearance 
may bo produced by a combination of tints in startling 
contrast Thus the black and white stripes of the zebra 
blend together at a little distance, and their profiortion 
is such as exactly to match the }jale tint which arid 
ground possesses when seen by moonlight ” (Qalton, South 
Africa^ London, 1889). Special ResemUance is far com- 
moner than General, and is tlie form which is usually met 
with on the diversified surface of the earth, on the shores, 
and in shallow water, as well as on the floating masses of 
Algm on the surface of the ocean, such as the {Sargasso 
Sea. In these environments the cryptic colouring of 
animals is usually aided by special modifications of slmpe, 
and by the instinct which leads them to assume particular 
attitudes. Complete stillness and the assumption of a 
certain attitude play an essential i)art in General Resem- 
blance on land ; but in Special Resemblance the attitude is 
often highly specialized, and perhai)B more important than 
any other element in ^e complex method by which con- 
cealment is effected. In Special Kesemblance the com- 
bination of colouring, shape, and attitude is such as to 
produce a more or less exact resemblance to some one of 
the objects in the environment, such as a leaf or twig, a 
)>atch of lichen, or flake of bark. In all cases the resem- 
blance i3 to some object which is of no interest to the 


enemy or prey respectively. The animal is not hidden 
from view by becoming imlbtinguishable from its back- 
ground, as in the cases of Qenend Kesemblance, but it is 
mistaken for some well-known object 

In seeking the interpretation of these most interesting 
and elaborate adaptations, attempts have been made along 
two lines. First, it is nought to explain the effect as a 
result of the direct influence of the environment upon the 
individual (Buffon), or by the inherited effects of effort and 
the use and disuse of parts (Lamarck). Second, natural 
selection is believed to ^ve produced the result, and after- 
wards maintained it by the survival of the best concealed 
in each generation, llie former suggestions break down 
when the complex nature of numerous Special Resemblances 
is appreciated. Thus the arrangement of colours of many 
kin^ into an appropriate pattern requires the co-operation 
of a suitable t^pe and the rigidly exact adoption of a 
certain elaborate attitude. The latter is instinctive, and* 
thus depends on the central nervous system. The cryptic 
effect is due to the exact co-operation of all these factors ; 
and in the present state of science the only possible hope 
of an inter|)rctation lies in the theory of natural selection, 
which can accumulate any and every variation which tends 
towards survival. A few of the chief types of methods by 
which concealment is effected may be briefly described 
The colours of largo numbers of Vertebrate animals are 
darkest on the back, and become gradually lighter on the 
sides, |)a8sing into white on the btdly. Abbot H. Thayer 
{The Auhy vol. xiii., 1896) has suggest^ that this gradation 
obliterates the appearance of solidity, which is due to 
shadow. The colour-harmony, which is also essential to 
concealment, is produced because the back is of the same 
tint as the environment {e,g,y earth) bathed in the cold 
blue-white of the sky, while tlie belly, being cold blue- 
white bathed in shadow and yellow earth reflexions, 
produces the same effect. Thayer has made models (in 
the Natural History Museums at London, Oxford, and 
Cambridge) which support his interpretation in a veiy 
convincing manner. This method of neutralizing shadow 
for the purpose of concealment by increased lightness 
of tint w^as first suggested by E. B. Poulton in the case 
of a larva {Trane, Ent, Soc, Lond,y 1887, p. 294) and 
a pujia {Trane, Ent, Soc, Lond,^ 1888, pp. 596, 597), 
but he did not appreciate the great importance of the 
principle. In an analogous method an animal in front of 
a background of dark shadow may have part of its body 
obliterated by the existence of a dark tint, the remainder 
resembling, e,g,^ a yext of a leaf (Miillor, Eool, Jahr, J, W, 
Spengel^ Jena, 1886). This method of rendering invisible 
any part which would interfere with the resemblance is well 
known in Mimicry. A common aid to concealment is the 
adoption by different individuals of two or more different 
ap|)oarances, each of which resembles some special object 
to which an enemy is indifferent. Thus the leaf-like 
butterflies {Kallima) present various types of colour and 
pattern on the under side of the wings, each of which 
closely resembles some well-known appearance presented 
by a dead leaf ; and the common British Yellow Under- 
wing Moth {Tryphoena pronuba) is similarly polymorphic 
on ^e uppef side of its upper wings, which are exposed as 
it sudde^y drops among dead leaves. CaterpillaTS and 
pupe are also commonly Dimorphic^ green brown. 
Such differences as these extend the area which an 
enemy is oompeUed to search in order to make a living. 
In many cases the ciyptic colouring changes appropriately 
during the course of an individual life, either seasonally, 
as in the ptarmigan or Alpine hare, or, according as ihe 
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individual enters a new environment in the coarse of its 
growth (such as larva, pupa, imago, d^). In insects witib 
more than one brood in the year, SwMmal Dimotgihum is 
often seen, and the differences are sometimes appropriate 
to the altered condition of the environment as the seasons 
change. The causes of change in these and Arctic animals 
are insufficiently worked out : in both sets there are observ- 
ations or experiments which indicate changes from within 
the organism, merely following the seasons and not caused 
by them, and other observations or experiments which 
prove that certain species are susceptible to the changing 
external influences. In certain species concealment is 
effected by the use of adventitious objects, which are em- 
ployed as a covering. Examples of this AlCocryptic 
defence are found in the tubes of the caddis worms 
{Phrygama\ or the objects made use of by crabs of the 
genera Hya%^ Stemrhynch/M^ dm. Such animals are con- 
cealed in any environment If sedentary, like the former 
example, they are covered up with local materials; if 
wandering, like the latter, they have the instinct to reclothe. 
Allocryptic methods may also be used for aggressive pur- 
poses, as the antiion larva, almost buried in sand, or the 
large frog which covers its back with earth when 

waiting for its prey. Another form of Allocryptic defence is 
found in the use of the colour of the food in the digestive 
organs showing through the transparent body, and in certain 
cases the adventitious colour may be dissolv^ in the blood 
or secreted in superficial cells of the body : thus certain 
insects make use of the chlorophyll of their food (Poul- 
ton, Proc. Hoy, Soc, vol. liv. p. 417). The most jjerfoct 
Cryptic powers are {K>ssessed by those animals in which 
the individuals can change their colours into any tint 
which would be appropriate to a normal environment. 
This power is widely prevalent in Fish, and also occurs in 
Amphibia and Eeptilia (the chameleon affording a well- 
known example). Analogous powers exist in certain 
Crustacea and CephaioiKxlk All these rapid changes of 
colour are due to changes in shape or position of superficial 
pigment cells controlled by the nervous system, lliat the 
latter is itself stimulated by light through the medium of 
the eye and optic nerve lias b^n proved in many cases. 
Animals with a short life-history passed in a single en- 
vironment, which, however, may be very different in the 
case of different individuals, may have a different form of 
Variable Cryptic Colouring^ namely, the power of adapting 
their colour once for all (many pupm), or once or twice (many 
larvse). In these cases the effect appears to bo produced 
through the nervous system, although the stimulus of 
light j^robably acts on the skin and not through the eyes. 
Particoloured surfaces do not produce particoloured pupae, 
probably because the antagonistic stimuli neutralize each 
other in the central nervous system which then disposes 
the BU{)erficial colours so that a neutral or intermediate 
effect is produced over the whole surface (Poultou, Tram, 
SfU, Soc, Lond,^ 1892, p. 293). Cryiitic colouring may 
incidentally produce superficial resemblances between 
animals ; thus desert forms concealec^in the same way may 
gain a likeness to each other, and in the same way Special 
Besemblances, e,g,^ to lichen, bark, grasses, pine-needles, 
^c., may sometimes lead to a tolerably close similarity 
l^twoen the animals which are thus concealed. Such 
likeness may be called Symryptic or Common Protective 
(or Aggi^edve) HemManccy and it is to bo distinguished 
from Mimicry and Common Warning Colours, in wMch the 
likens is not incidental but ah end in itself, 8yn- 
cryptic Besemblances have much in common with those 
incidentally caused by functional adaptation, such as the 
mole-like forms produced in the burrowing Insectivora, 
Bodentia, and Marsupialia. Such l&eness may be called 
Syniechndc Smmblanee, incidentally produced by dynamic 
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similarity, just as Syncryptic Besemblance is {iroduced by 
static similarity. 

Uh of Colour for Warning and Signcdllng , — The use 
of colour for the purpose of warning is the exact op{K)site 
of the one which has been just described, its object Innug 
to render the animal conspicuous to its enemies, so that it 
can be easily seen, well remembered, and avoided in future. 
Warning colours are associated with some quality or weapon 
which renders the possessor unpleasant or dangerous, such 
as unpalatability, an evil odour, a sting, the poison-fang, 
Ac. The object being to warn an enemy off, these colours 
are also called Apoeematic, Bccognition markings, on 
the other hand, are EpieenuUie^ assisting the individuals 
of the same species to keep together when their safety 
depends upon numbers, or easily to follow each other to a 
place of safety, the young and inexperienced benefiting by 
the example of the older. Episematic characters are far less 
common than Apo8ematic,and these than Cryptic; although, 
as regards the latter comparison, the opposite impression is 
generally produced from the very fact that concealment 
is so successfully attained. Warning or Aposematic Colours^ 
together with the qualities they indicate, depend, as a rule, 
for their very existence upon the abundance of palatable 
food supplied by the animds with Cryptic colouring. IJn- 
ixdatability, or even the possession of a sting, is not 
sufficient defence unless there is enough food of another 
kind to be obtained at the same time and place (Poulton, 
Proc, Zod, Soc,i 1887, p. 191). Hence insects with Warn- 
ing Colours are not seen in temperate countries except at 
the time when insect life as a whole is most abundant ; 
and in warmer countries, with well-marked wet and diy 
seasons, it will probably be found that Warning Colours are 
j)roportionately less dovelo{>ed in the latter. In many 
species of African butterflies belonging to the genus 
Jtmonia (including Precis) the wet-season broods are 
distinguished by the more or less conspicuous under sides 
of the wings, those of the dry season Iwing highly cryptic. 
Warning Colours are, like Cryptic, assisted by special 
adaptations of the l)ody-form, and especially by move- 
ments which assist to render the colour as conspicuous as 
|K>8sible. On this account animals with Warning Colours 
generally move or fly slowly, and it is the rule in butter- 
flies that the Warning patterns are similar on both upjier 
and under sides of the wings. Many animals, when 
attacked or disturbed, sham death ” (as it is commonly 
but wrongly described), falling motionless to the ground. 
In the case of well-concealed animals this instinct gives 
them a second chance of escape in the earth or among 
the loaves, Ac., when they have been once detected ; animals 
with Warning Colours are, on the other hand, enabled to 
assume a position in which their characters are displayed 
to the full (Portschinski, Lepidopterorum Hossice Bvologut^ 
St. Petersburg, 1890, plate i. figs. 16, 17). In both 
cases a definite attitude is assumed, which is not that of 
death. Other warning characters exist in addition to 
colouring: thus sound is made use of by the disturbed 
Rattle-snake and the Indian Eclds^ Ac. Large birds, 
when attacked, often adopt a threatening attitude, 
accompanied by a terrifying sound. The Cobra warns 
an intruder chiefly by attitude and the dilation of the 
flattened neck, the effect being heightened in some 
species by the “spectacles.” In such cases we often 
see the combination of Cryptic and Sematic methods, the 
anj nial being concealed until disturbed, when it instantly 
assumes an Aposematic attitude. The advantage to the 
animal itself is clear : a poisonous snake gains nothing 
by Ifillitig an animal it cannot eat ; while the poison does 
not cause immediate death, and the enemy would have time 
to i^ure or destroy the snake. In the case of small un- 
palatable with Warning Colours the enemies would 
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only first become aware of the unpleasant quality by tasting 
and often destroy!^ their prey; but the species would 
gain by the exijorience thus conveyed, even though the 
individual might suffer. An insect^ting animal does 
not come into the world with knowledge: it has to be 
educated by experience, and Warning Colours enable this 
education as to what to avoid to ^ gained by a small 
instead of a large waste of life. Furthermore, great 
tenacity of life is usually possessed by animals with Warn- 
ing Colours. The tissues of Aposematic insects generally 
possess great elasticity and power of resistance, so that 
large numbers of individuals can recover after very severe 
treatment. 

The brilliant Warning Colours of many caterpillars 
attracted the attention of Darwin when he was thinking 
over his hypothesis of sexual selection, and he wrote to 
Wallace on the subject (Darwin, Life arid Letters^ London, 
1887, vol. iil p. 93). Wallace, in rejily, suggested their 
interpretation as Warning Colours, a suggestion since 
verified by experiment (Proc, Ent Soc, Lond,^ 1867, 
p. Ixxx; Trane, Ent, Soc, Lond,y 1869, pp. 21 and 27). 
Although animals with Warning Colours are probably but 
little attacked by the ordinary en(3mies of their class, 
they have H])ecial enemies which keep the numbers down 
to the average. Thus the cuckoo api^ears to be an insect- 
ivorous bird which will freely devour conspicuously 
coloured unjialatablo larvae. The effect of the Warning 
Colours of caterpillars is often intensified by gregarious 
habits. Another Ajiosematic use of colours and structures 
is to divert attention from the vital parts, and thus give 
tile animal attacked an extra chance of escape. Tlie large, 
cous[ncuous, easily torn wings of butterflies and moths act 
in this way, as is found by the abundance of individuals 
which may be captured with notches bitten symmetrically 
out of both wings when they were in contact. The eye- 
B|iots and tails ” so common on the hinder part of ^e 
hind wing, and the conspicuous apex so frequently seen on 
the fore wing, prolnibly have this meaning. Their position 
corresponds to the |)arts which are most often found to lie 
notch<xi. In some cases many Lycwnidas) the “ tail ” 
and eye-spot combine to suggest tlie apjxsarauce of a head 
witli antennas at the iKjstorior end of the butterfly, the 
deception being aided by movements of the hind wings. 
The flat-tojjped “ tussocks ” of hair on many caterpillars 
look like conspicuous fleshy projections of the body, and 
they are held prominently when the larva is attacked. If 
seized, the “ tussock ” comes out, and the enemy is greatly 
inconvenienced by the fine branched hairs. The tails of 
lizards, which easily break off, are to be similarly explained, 
the attention of the pursuer l^eing probably still further 
diverted by the extremely active movements of the 
amputated member. Certain crabs similarly throw off 
their claws when attacked, and the claws continue to snap 
most actively. The tail of the dormouse, which easily 
comes off, and the extremely busliy tail of the squirrel, are 
probably of use in the same manner. Animals with 
Warning Colours often tend to resemble each other 
superficially. This fact was first pointed out by H. W. 
Bates in his paper on the Theory of Mimicry (Trane, 
Linn, Soc, vol. xxiii., 1862, p. 4913). Ho showed that the 
conspicuous, presumably uiqialatable, tropical American 
butterflies, l^longing to very different grou|)8, which are 
mimicked by others, also tend to rosemHe each other, the 
likeness being often remarkably exact. These resemblances 
wore not explained by his theory of Mimicry, and he could 
only suppose that they had been produced by the direct 
influence of a common environment. The problem was 
solved in 1879 by Fritz Muller (see Proc, Ent, Soc, Lond,^ 
1879, p. xx), who suggested that life is saved by this 
resemblance between Warning Colours, inasmuch as the 
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education of young inexperienced enemies is facilitated. 
Each species which falls into a group with Conunon Wm- 
ing (Synapoematie) Colours contributes to save the lives 
of the other members. It is sufficiently obvious that the 
amount of learning and remembering, and consequently 
of injury and loss of life involved in the process, are 
reduced when many species in one place possess the same 
Aposematic colouring, instead of each exhibiting a different 
“danger-signaL” ^ese resemblances are often described 
as Mullerian Mimicry,” as distinguished from true or 
** Batesian Mimicry ” described in the next section. Similar 
Synaposematic resemblances between the specially protected 
groups of butterflies were afterwards shown to exist in 
tropical Asia, the East Indian Islands, and Polynesia by 
F. Moore (Proc. Zool. Soc.^ 1883, p. 201), and in Africa 
by E. R Poulton (Eeport Brit. Aeeoc., 1897, p. 688). B. 
Meldola (Arm. and Mag, Nat. Hiet. x., 1882, p. 417) 
first pointed out and explained in the same manner the 
remarkable general uniformity of colour and pattern 
which runs through so many species of each of the dis- 
tasteful groups of butterflies ; while, still later, Poulton* 
(Proc. Zool, Soc,, 1887, p. 191) similarly extended the 
interpretation to the Synaposematic resemblances between 
animals of all kinds in the same country. Thus, for 
. example, longitudinal or circular bands of the same 
strongly contrasted colours are found in species of many 
grou|)s with distant affinities. 

Certain animals, especially the Crustacea, make use of 
the special defence and Warning Colours of other animals. 
Thus the English Hermit-crab, Pagwrue hemhardue, com- 
monly carries the Sea-anemone, Sagartia paraeitica, on its 
shell ; while another English species, Pagurue prideauxii, 
inhabits a shell which is invariably clothed by the flattened 
Adameia palliata. 

The white patch near the tail which is frequently seen 
in the gregarious Ungulates, and is often rendered 
conspicuous by adjacent black markings, probably assists 
the individuals in keeping together; and appearances 
with probably the same interpretation are found in 
many birds. The white upturned tail of the rabbit 
is probably of use in enabling the individuals to follow 
each other readily. The difference between a typical 
Aposematic character ax)pealing to enemies, and Epise- 
matic intended for other individuals of the same species, 
is well seen when wo compare such examples as (1) 
the huge banner-like white tail, conspicuously con- 
trasted with the black or black and white body, by 
which the slow-moving skunk warns enemies of its jiower 
of emitting an intolerably offensive odour ; (2) the small 
upturned white toil of ^e rabbit, only seen when it is 
likely to be of use and when the owner is moving, and, if 
pursued, very rapidly moving, towards safety. 

Mimicry, or Peeudo^eematic Coloure, — The fact that 
animals with distant affinities may more or less closely 
resemble each other was observed long before the existing 
explanation was possible. Its recognition is implied in 
a number of insect names with the termination formie, 
usually given to species of various Orders which more or 
less closely resemble the stinging Hymenoptera. The 
usefulness of the resemblance was suggested in Kirby and 
Spence’s Introduction to Entomology, London, 1817, vol. 
ii. p. 223. H. W, Bates (Trane, Linn, Soc. vol. xxiii. 
1862, p. 495^ first pro{) 08 ed an explanation of Mimicry based 
on the the^ of Natural Selection. He suppos^ that 
every step in the formation and gradual improvement of 
the likeness occurred in consequence of its usefulness in 
the stru^le for life. The subject is of additional interest, 
inasmucm as it was one of the first attempts to apply the 
theory of Natural Selection to a large class of phenomena 
up to that time well known but unexplained. Numerous 
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examples o! Mimicry among tropical American butterflies 
were discussed by Bates in his paper; and in 1866 A. R. 
Wallace extended the hypothesis to the butterflies of the 
tropical ]^t (TVons. Linn. Soe. voL xxv., 1866, p. 19) ; 
Boland Trimen (Trans. JAwn. Soc. voL xxvi., 1870, 
p. 497) to those of Africa in 1870. The term Mimicry is 
used in various senses. It is often extended, as indeed it 
was by Bates, to include all the superficial resemblances 
between animals and any part of their environment. 
Wallace, however, separated thQ Cryptic Resemblances 
already described, and the majority of naturalists have 
followed this convenient arrangement In Cryptic Besem* 
blance an animal resembles some object of no interest to 
its enemy (or prey), and in so doing is concealed ; in 
Mimicry an animal resembles some other animal which is 
specially disliked by its enemy, or some object which is 
specially attractive to its prey, and in so doing becomes 
conspicuous. Some naturalists have considered Mimicry 
to include all superficial likenesses between animals, but 
such a classification would group together resemblances 
which have widely diflerent uses. (1) The resemblance 
of a mollusc to the coral on which it lives, or an external 
parasite to the hair or skin of its host, would be Pnh 
cryptic; (2) that between moths which resemble lichen, 
Syncryptic ; (3) between distasteful insects, Synaposematk ; 
(4) between the Insectivor mole and the Rodent mole-rat, 
Syntechnie ; (5) the essential element in Mimicry is that it is 
afalse warning (Pseud-apOBematic)orfalserecognition(Pseud- 
episematic) character. Some have considered that Mimicry 
indicates resemblance to a rnming object ; but apart from 
the non-mimetic likenesses between animals classified above, 
there are ordinary Cryptic Resemblances to drifting leaves, 
swaying bits of twig, <kc., while truly Mimetic Resemblances 
are often specially adapted for the attitude of rest. Many 
use the term Mimicry to include Syruiposematic as well as 
Psevdo-sematic Resemblances^ calling the former Muller- 
ian,’’ the latter “Batesian,” Mimicry. The objection to 
this grouping is that it takes little account of the decep- 
tive element which is essential in Mimicry. In Syn- 
aposematic colouring the warning is genuine, in Pseud- 
aposematic it is a sham. The tenn Mimicry has led to 
much misunderstanding from the fact that in ordinary 
s^ieech it implies deliberate imitation. The production of 
Mimicry in an individual animal has no more to do with 
consciousness or taking thought ” than any of the other 
processes of growth. Protective Mimicry is here defined as 
an advantageous and superficial resemblance of one animal 
to another, which latter is specially defended so as to be 
disliked or feared by the majority of enemies of the groups 
to which both belong — a resemblance which appeals to the 
sense of sight, sometimes to that of hearing, and rarely to 
smell, but does not extend to deep-seated characters except 
when the superficial likeness is affected by them. Mutatis 
mutwndis this definition will apply to Aggressive (Pseud- 
episematic) Resemblance. The conditions under which 
Mimicry occurs have been stated by Wallace : — “ (1) that 
the imitative species occur in the same are^ and occupy the 
same station as the imitated; (2) that t!^ imitators are 
always the more defenceless; (3) that the imitators are 
always less numerous in individuals ; (4) that the imitators 
differ from the bulk of their allies ; (5) that the imitation, 
however minute, is external and viskle only, never extend- 
ing to internal characters or to such as do not affect the 
external appearance.” It is obvious that conditions 2 and 
3 do not hold in the case of Mullerian Mimicry. Mimiciy 
has been explained, independently of Natural Selection, by 
the supp^ition that it is the common expression of the 
direct action of common causes, such as climte, food, Ac. ; 
also by the supposition of independent lines of evolution 
leading to the same result without any selective action in 
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consequence of advantage in the struggle; also by the 
operation of Sexual Selection. 

It is proposed, in conclusion, to give an account of the 
broad aspects of Mimicry, and attempt a brief discussion 
of the theories of origin of each class of facts (see Poulton, 
Linn. Soc. Joum. Zool., 1 898, p. 658). It will be found that 
in many cases the argument here made use of applies equally 
to the origin of Cryptic and Sematic Colours. The relation- 
^ip between these classes has been explained: Mimicry 
is, as Wallace has stated (Darwinism^ London, 1889), 
merely “an exceptional form of protective resemblance. ’ 
Now, protective (c^tic) resemblance cannot be explained 
on any of the lines suggested above, except natural 
selection; even sexual selection fails, because cryptic 
resemblance is especially common in the immature stages 
of insect life. But it would be unreasonable to explain 
Mimetic Resemblance by one set of principles and Cryptic 
by another and totally different set. Again, it may l)c 
plausible to explain the mimicry of one butterfly for 
another on one of the suggested lines, but the resemblance 
of a fly or moth to a wasp is by no means so easy, and 
here selection would be generally conced^ ; yet the appeal 
to antagonistic principles to explain such closely related 
cases would only be justified by much direct evidence. 
Furthermore, the mimetic resemblances between butter^ 
flies are not haphazard, but the models almost invariably 
belong only to certain sub-families, the Danainm and 
Af^adwB in all the warmer parts of the world, and, in 
tropical America, the Ithxmiinm and Helicominm as well. 
These groups have the characteristics of Aposematic species, 
and no theory but natural selection explains their in- 
variable occurrence as models wherever they exist. It is 
impossible to suggest, except by natural selection, any 
explanation of the fact that mimetic resemblances are 
confined to changes which produce or strengthen a super- 
ficial likeness. Very deei^-seated changes are generally 
involved, inasmuch as the appropriate instincts as to 
attitude, Ac., are as important as colour and marking. 
The same conclusion is reached when we analyse the nature 
of mimetic resemblance and realize how complex it really 
is, being made up of co/ours, both pigmentary and struc- 
tural, pattern^ form^ attitnde^ and movement. A plausible 
interpretation of colour may be wildly improbable when 
applied to some other element, and there is no explanation 
except natural selection which can explain dl these 
elements. The appeal to the direct action of local conditions 
in common often breaks down upon the slightest investi- 
gation, the difference in habits between mimic and model 
in the same locality causing the most complete divergence in 
their conditions of life. Thus many insects produced from 
burrowing larvoe mimic those whoso larvie live in the open. 
Mimetic resemblance is far commoner in the female than in 
the male, a fact readily explicable by selection, as suggested 
by Wallace, for the female is compelled to fly more slowly 
and to expose itself while laying eggs, and hence a resem- 
blance to the slow-flying freely exposed models is especially 
advantageous. The facts that mimetic species occur in the 
same locality, fly at the same time of the year as their 
models, and are day-flying species even though they may 
belong to nocturnal groups, are also more or less difiicult 
to explain except on the theory of natural selection, and so 
also is the fact that mimetic resemblance is produced in the 
most varied manner. A spider resembles its model, an 
ant, by a modification of its body-form into a superficial 
resemblance, and by holding one jiair of legs to represent 
antennse ; certain bugs (Hemiptera) and beetles have also 
gained a shape unusual in their respective groups, a 
shape which superficially resembles an ant ; a Locustid 
(Myrmecophama) has the shape of an ant jiainted, as it 
were, on its body, all other parts resembling the back- 
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ground and invisible ; a Membracid (Homoptera) is entirely 
unlike an ant^ but is concealed by an ant-like shidd. When 
we further realize that in this and other examples of 
Mimicry “the likeness is almost alwa^ detail^ and 
remarkable, however it is attained, while the methods 
diifer absolutely,” we recognize that natural selection is 
the only ])ossible explanation hitherto suggested. In the 
cases of Aggressive Mimicry an animal resembles some 
object which is attractive to its prey. Examples are found 
in the flower-like species of Mantis, which attract the 
insects on which they feed. Such cases are generally 
described as ][)0S8eB8ing “ oUwrimg colours,” and are regarded 
as examples of Aggremve {Anticrj/ptic) ReHmJblantei but 
their logical position is here. 

ColowB displayed in CowrUhip^ Secondary Sejeual Char* 
actere, Epigcmie Colmre, — Darwin suggesti^ the explana- 
tion of these appearances in his theory of SeanuU SeUctum 
{Ths Descent of Man, London, 1874). The rivalry of 
the males for the possession of the females he believed 
to be decided by the pnderencc of the latter for those in- 
dividuals with especially bright colours, highly developed 
plumes, lx)autiful song, &c. Wallace does not accept the 
theory, but believes that natural selection, either directly 
or indirectly, accounts for all the facts. Probably the 
minority of naturalists follow Darwin in this respect The 
subject is most difficult, and the interpretation of a great 
proportion of the examples in a high degree uncertain, so 
that a very brief account is here expedient That selection 
of some kind has been operative is indicated by the diversity 
of the elements into which the effects can be analysed. 
The most complete sot of observations on Epigamic dis- 
play was made by George W. and Elizabeth Q. I’eckham 
ufjoii spiders of the family Attidoe {Nat. llist. Soc. qf 
Wiecondn,, vol, i., 1889). These observations afforded the 
authors “conclusive evidence that the females pay close 
attention to the love-dances of the males, and also that 
they have not only the i)Ower, but the will, to exercise a 
choice among the suitors for their favour.” Epigamic 
characters are often concealed except during courtship; 
they are found almost exclusively in species which are 
diurnal or semi-diurnal in their habits, and are excluded 
from those parts of the body which move too rapidly to be 
seen. They are very commonly directly associated with the 
nervous system ; and in certain flsh, and probably in other 
animals, an analogous heightening of effect accomjianios 
nervous excitement other than sexual, such as that due to 
fighting or feeding. Although there is Epigamic display 
in 8[)ocie8 with sexes alike, it is usually most marked in 
those with secondary sexual characters specially develofied 
in the male. These are an exception to the rule in heredity, 
in that their appearance is normally restricted to a single 
sex, although in many of the higher animals they have b^n 
proved to bo latent in the other, and may appear after 
the essential organs of sex have b^n removed or become 
functionless. This is also the case in the Aculeate Hymen- 
optera when the it^productive organs have been destroyed 
by the ^larasite {Stylojis). Cunningham has recently argued 
{Sexual Dimorphism in the Animal Kingdmn^ London, 
1900) that secondary sexual characters have been produced 
by direct stimulation due to contests, Ac., in the breeding 
period, and have gradually become heredit^, a hypothesis 
involving the assumption that acquired characters are trans- 
mitted. Wallace suggests that they are in part to be 
explained as “ Recoghition Characters,” in part as an in- 
dication of surplus vital activity in the male. 

ATTTaoKTTiKS.—- The following works may also Ihs consulted : — 
EiMsa. Orihogenesia der Sehmetterlinge. Leipsig, 1898.-~Poun- 
tox. The Colours ef Animals. London, 1890.-~Bki)DARD. j 
Animal Coloration. London, 1892. — Haase. JReaearches on \ 
Mimicry (translation). London, 1896. — Wallace. Natural I 
Ssleetion and Tropical Nature. London 1896. Darwinism. | 
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London, 1897. Many of the memoirs and vohimes quoted in the 
text also contain further references. (e. B. P.) 

IL Chbhistby. 

The coloration of the surface of animals is moused either 
by pigments^ or by a certain structure of the surface by 
means of which the light falling on it, or reflected through 
its superficial transparent layers, undergoes diffraction or 
other optical change. Or it may be the result of a com- 
bination of these two causes. It plays an unj[x>rtaut part 
in the relationship of the animal to its environment, in 
concealment, in mimicry, and so on; the presence of a 
pigment in the integument may also servo a more direct 
physiological purfiose, such as a respiratory function. The 
coloration of birds’ feathers, of the skin of many fishes, 
of many insects, is partially at least due to structure and 
the action of the peculiar pigmented cells known as 
“ chromatophores ” (which Garstang defines as pigmented 
cells siiecialized for the discharge of the chromatic func- 
tion) and is much better marked when these have for their 
background a “reflecting layer” such as is provided by 
guanin, a substance closely related to uric acid. Such 
a mechanism is seen to greatest advantage in fishes* 
Among these, guanin may l^ prosent in a finely granular 
form, causing the light falling on it to be scattered, thus 
producing a white effect; or it may be present in a 
|)eculiar crystalline form, the crystals being known as 
“ iridocytes ” ; or in a layer of closely apj^osed needles 
forming a silvery sheet or mirror. In the iris of some 
fishes the golden red colour is produced by tlie light 
reflected from such a layer of guanin needles having to 
pass through a thin layer of a reddish pigment, known as 
a “ Iqjochrome.” Again, in some lepido]>terous insects a 
white or a yellow appearance is produced by the deposi- 
tion of uric acid or a nearly allied substance on the surface 
of the wings. In many animals, but es|>ocial]y among 
invertebrates, colouring matters or pigments play an im- 
portant r61o in surface coloration; in some cases such 
coloration may be of benefit to the animal, but in otliers 
the integument simply serves as an organ for the excretion 
of waste pigmentary substances. Pigments (1) may be 
of direct physiological importance; (2) they may be 
excretory ; or (3) they may be introduced into the body 
of the animal with the food. 

Of the many pigments which have Ix^en described up 
to the present time, very few have been subjected to ele- 
mentary chemical analysis, owing to the great difficulties 
attending their isolation. An extremely small amount of 
pigment will give rise to a great amount of coloration, 
and the pigments are generally accompanied by impurities 
of various kinds which cling to them with great tenacity, 
so that when one has been thoroughly cleans^, very little 
of it remains for ultimate analysis. Most of these sub- 
stances have been detected by means of the spectroscope, 
their absorption bands serving for their recognition, but 
mere identity of s})ectrum does not necessarily mean 
chemical identi^, and a few chemical tests have al^ to be 
applied before a conclusion can be drawn. The absorp- 
tion bands are referred to certain definite parts of the 
spectrum, such as the Fraunhofer lines, or they may be 
given in wave-lengths. For this purpose the r^iugs of 
the spectroscope are reduced to wave-lengths by means of 
interpolation curves ; or if Zeiss’s microspectroscope be used, 
the position "of bands in wave-lengths (denot^ by the 
Greek letter X) may be read directly. Examples of the 
absorption bands yielded by colouring matters will be 
found in Mney. Brit. voL xx. p. 483. 

Hemoglobin, the red colouring matter of vertebrate 
blood, and its derivatives hematin, 

and hematoporphyrin, CuHj,N,0„ are 
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oolottring mattm about which we poaaeas definite chemical 
Imowledge, as they have been isolatedi purified, and 
analysed. Most of the bile pigments of mammals have 
likewise been isolated and studied chemically, and all 
of these are fully described in Uie text-books of physio- 
logy and physiological chemistry. Hmmoglobin, though 
physiologi^y of great importance in the respiratory 
process of vertebrate animals, is yet seldom u^ for 
surface pigmentation, except in the face of white races of 
man or in other parts in monkeys, <kc. In some worms 
the transparent skin allows the hemoglobin of the blood 
to be seen through the integument, and in certain fishes 
also the hsemoglobin is visible through the integument. 
It is a curious and noteworthy fact tlmt in some inverte- 
brate animals in which no hemoglobin occurs, we meet 
with its derivatives. Thus haematin is found in the 
so-called bile of slugs, snails, the limpet, and the cray- 
fish. In soa-anemoncs there is a pigment which yields 
some of the decomposition - products of haemoglobin, 
and associated with this is a green pigment ap^iarently 
identical with biliverdin (C. 0 HjgN^O 4 ), a green bile 
pigment. Again, hmmatoporpnyrin is found in the in- 
t^ments of star-fishes and slugs, and occurs in the 
“ dorsal streak ” of the earth-worm (lAi/mlricus terrestria), 
and perhaps in other species. Hmmatoporphyrin and 
biliverdin also occur in the egg-shells of certain birds, but 
in this case they are derived from haemoglobin. Haemo- 
globin is said to be found as low down in the animal 
kingdom as the Echinoderms, e.g,, in Ophiactis virena^ 
and Thyomlla gemmata. It also occurs in the blood of 
Planorbia coriMuay and in the pharyngeal muscles of 
other mollusca. 

A great number of other pigments have been described ; 
for example, in the muscles and tissues of animals, both 
vertebrate and invertebrate, are the histohaematins, of 
which a special muscle pigment, myohaematiu, is one. In 
vertebrates the latter is generally accompanied by hemo- 
globin, but in invertebrates — with the exception of the 
pharyngeal muscles of the mollusca — ^it occurs alone. 
Although closely related to luemoglobin or its derivative 
hmmochromogen, the histohaematins are yet totally 
distinct, and they are found in animals where not a trace 
of haemoglobin can be detected. Another interesting 
pigment is turacin, which contains about 7 per cent, 
of nitrogen, found by Professor Church in the feathers 
of the Cape lory and other plantain-eaters, from which 
it can be extracted by water containing a trace of 
ammonia. It has been isolated, purified, and analysed by 
Professor Church. From it may be obtained turacopor- 
phyrin, which is identical with hasmatoporphyrin, and gives 
the band in the ultra-violet which 8 oret and subsequently 
Gamgee have found to be characteristic of hssmoglobin and 
its compounds. Turacin itself gives a peculiar two-banded 
spectrum, and contains about 7 per cent, of copper in its 
molecule. Another copper-containing pigment is haemo- 
cyanin, which in the oxidized state gives a blue colour to 
the blood of various mollusca and artlpopoda. Like 
haemoglobin, it acts as an oxygen-carrier in respiration, 
but it takes no part in surface coloration. 

A class of pigments widely distributed among plants 
and animals are the lipochromes. As their name denotes, 
they are allied to fat and generally accompany it, being 
soluble in fat solvents. They play an important part 
in surface coloration, and may be greenish, yellow, or red 
in colour. They contain no nitrogen. As an example of 
a lipochrome which has been isolated, crystallized, and 
purified, we may mention carotin, which has recently been 
found in green leaves. Chlorophyll, which is so often 
associated with a lipochrome, has been found in some 
Infusoria, and in Hydra and SpongUla^ dec. In some cases 
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it is probably formed by the animal ; in other cases it may 
be due to symbiotic algee, while in the gastric gland of many 
Mollusca, Crustacea, and Echinodermata, it is derived from 
food-chlorophyll. Hero it is known as entero-chlorophyll. 
The black pigments which occur among both vertebrate 
and invertebrate animals often have only one attribute in 
common, viz., blackness, for among the discordant results 
of analysis one thing is certain, viz., that tlie melanins 
from vertebrate animals are not identical with those from 
invertebrate animals. The melanosis or blackening of 
insect blood, for instance, is due to the oxidation of a 
chromogen, the pigment produced being known as a 
uranidine. In some sponges a somewhat similar pigment 
has been noticed. Other pigments have been described, 
such as actiniochrome, echinochrome, i)entacrmin, 
antedonin, polyperytbrin (which appears to ho a 
haematoporphyrin), the floridines, spongioporphyrin, etc., 
which need no mention here ; all these pigments can only 
1)6 distinguished by moans of the siiectrosco^ie. 

Most of the pigments are preceded by colourless 
substances known as “ chromogens,” which by the action 
of the oxygen of the air and by other agencies become 
changed into the corres{)Ouding pigments. In some cases 
the pigments are built up in the tissues of an animal, in 
others they appear to be derived more or less directly from 
the food. Derivatives of chlorophyll and lii)ochromes 
esj)ocially, seem to be taken up from the intestine, probably 
by the agency of leucocytes, in which they may occur in 
combination with, or dissolved by, fatty matters and 
excreted by the integument. In worms especially, the 
skin seems to excrete many effete substances, ])igments 
included. No direct connexion has been traced between 
the chlorophyll eaten with the food and the limmoglobin 
of blood and muscle. Attention may, however, l>e drawn 
to the work of Dr Schunck, who has shown that a 
substance closely resembling hsematoporphyrin can he 
prepared from chlorophyll; this is known as phyllopor- 
phyrin. Not only does the tmifde spectrum of this 
substance resemble that of liiematoporph)rrin, but the 
inviaMe ultra-violet also, os recently shown by Mr C. A. 
Bchunck. 

Tho reader may refer to Schafer’s Text‘Book of Phyaiology (1898) 
for Gamgee’s article *'On Hffimoglobin, aud its Comiiounds” ; to 
the writer’s papers in the Phil, Trana, and Proc, Poy, Soc* from 
1881 onwards, aud also Quart, Joum, Microa, Science and Joum, of 
Physiol, ; to Krukenberg’s Pcrgleiehende physiolmfisch^. Stvdien 
from 1879 onwards, and to his Vortr&ge. Miss Nowbigiu has 
collected in Colour in Nalurc (1898) most of the recent literature 
of this subject. Dr Schunck’s papers will be found under the 
heading Contribution to the Chemistry of Chlorophyll” in 
Proc, Boy, Soe, from 1885 onwards; and Mr C. A. Sclmnck’s 
paper in Proc, Boy, Soe, vol. Ixiii. (c. A. MacM.) 

Oolumblaf capital of Boone county, Missouri, 
U.S.A., situated in 38’ 57' N. lat. and 92’ 19' W. long., 
in the central part of tho state, on the Wabash Railway, 
at an altitude of 783 feet. It is the site of the State 
University, and of Cliristian and Stephens Female Colleges. 
Population (1880), 3326; (1890), 4000; (1900), 5651. 

ColUltibIftf a borough of Lancaster county, Penn- 
sylvania, U.S.A., situated on the east bank of Susquehanna 
river, in the south-eastern part of the state, on branches 
of the Pennsylvania and the Philadelphia and Reading 
Railways, at an altitude of 251 feet. It has extensive 
manufactures, principally of iron. Population (1880), 
8312; (1890), 10,699; (1900), 12,316. 

OolUlWlblftf capital of Richland county, South 
Carolina, U.S.A., and of the state, situated in 34* 00 ' 
N. lot and 80* 57' W. long, on the oast bank of 
Congaree river, at the junction of the Saluda and Broad, 
near the centre of the state, at an altitude of 244 feet 
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Five railways enter it, namely, the Atlantic Coast Line, 
the Southern, the South Carolina and Georgia, the Florida 
Central and Peninsula, and the Columbia, Newberry, and 
Laurens. It is the seat of South Carolina College, which 
in 1898 had twelve professors and 188 students. Popahk 
tion (1880), 10,036; (1890), 16353; (1900), 21,108. 

OollllYlbll^ capital of Maury county, Tennes- 
see, 1T.S.A., situated on Duck river, in the central 
part of the state, at an altitude of 646 feet. It has two 
railways, tlie Louisville and Nashville and the Nashville, 
Chattanooga, and St Louis. Population (1880), 3400; 
(1890), 5370 ; (1900), 6052. 

Columbia! Diotrict of. See Wabhinqton. 

Columbia UlllVOralty,in the city of New York, 
U.S.A., includes both a college and a university in the strict 
sense of the word as used in the United States. It com- 
prises the faculties of law, medicine, philosophy, political 
science, pure science, and applied science. It is the successor 
of the corporation known as “The Governors of King’s 
College, in the Province of New York,” founded in 1764 hy 
royal charter. In the educational system is also included 
Baniard College for Women, a sejiarate corporation founded 
in 1889, and a teachers’ colh^ge, also a separate corpora- 
tion. In 1 897 the university moved from the centre of 
the city northwards to Morningsido Heights, which over- 
look the Hudson from an altitude of 160 feet. The 
Medical School (the CVillege of Physicians and Surgeons) 
remains in its old location opposite Hoosevolt Hospital. 
The entire plant of the university represents a cost of 
about $9,500,000. In the year ending 30th June 1900 
the expenditures for educational purposes were $942,460, 
leaving a deficiency of $17,328, which was met by a 
special guarantee fund. In 1 901 there were registered in 
the college for men (Columbia) 476 students, and in the 
college for women (Barnard) 293 students, making a total 
of 768 undergraduates. The total of non - professional 
graduate students was 412. The scientific schools con- 
tained 539 students, the law school 422 students, the 
medical school 776 students, the teachers’ college 498 
students — making a total of 2234 professional students. 
The total number of students in the university was thus 
3830 (including 417 summer session students). In addition 
to these there were 29 auditors and 679 members of exten- 
sion courses, making a grand total of 4538. The number 
of teachers of all grades for the same year was 375. The 
library, which numbers about 300,000 volumes, is thoroughly 
modern, and is selected w ith special reference to scholarly 
uses. The university is growing in all departments. (See 
also Univbbsitiks and Education.) (s. l*.) 

OolumbUS! capital of Muscogee county, Georgia, 
U.S.A., situated on the W'est43m Iwundary of the state, at 
an altitude of 260 feet, on Chattahoochee river, which is 
navigable to this ix)int. Just above the city the river 
crosses the fall line, producing falls and rapids which 
furnish excellent water-^tower. This has been turned to 
account in extensive cotton manufa(!tares. Three railways 
enter the city, the Soutliern, the Central of Georgia, and 
the Georgia and Alal^ama. Population (1880), 10,123; 
(1890), 17,303; (1900), 17,614. 

OolumbUSf capital of Bartholomew county, Indiana, 
I7.S.A., situated on the east fork of White river, a little 
south of the centre of the state, at an altitude of 629 feet. 
It is at the intersection of lines of the Httsburg, Cincinnati, 
Chicago, and Bt Louis and the Cleveland, Cincinnati, 
Chicago, and St Louis Bailways. The centre o£ population 
of the United States was in 1900 very near this place. 
Population (1880), 4813; (1890), 6719; (1900), 8130, 


OollimbUtf capital of Lowndes county, Mississippi, 
U.S.A, at the intersection of the Southern and the Mobile 
and Ohio Railways, on the Tombigbee river. It contains 
cotton mills. Population (1890), 4559 ; (1900, with 
limits enlarged), 6484, including 3366 negroes. 

OolumbUS. capital of Franklin county, Ohio, 
U.S.A., and of the state of Ohio. The site was pur- 
posely selected in 1813 near the centre of the state, 
in 39’ 57' N. lat and 82* 59' W. long., at an 
altitude of 743 feet, the ^elevation of the lines at the Union 
Station. It is a railway centre of the first importance. 
Fourteen difterent lines of railway, belonging to eight 
companies, enter the fine new Union Station in the heart 
of the city, thence radiating in all directions. The manu- 
factures employed in 1890 a capital of $16,178,703, with 
13,421 hands and an output of $22,887,586. The prin- 
ci^ manufacture was that of carriages and waggons, valued 
at $3,199,287. Foundry and machinenshop products were 
second, with a value of $2,139,186. Then followed the 
manufacture of steam cars, the piquet of which was valued 
at $1,670,078. The Ohio State University, situated here, * 
had in 1898 a faculty of 95 professors, and was attended 
by 1160 students, one-fifth of whom were women. Its 
property was valued at $2,600,000, and its income at 
$292,000. It has schools of law, medicine, dentistry, 
pharmacy, and veterinary surgery. Capital University, a 
Lutheran institution, also here, had in 1898 a faculty of 
10 teachers and 113 students. The death-rate in 1899 
was but 10*83 \m thousand; this is less than half the 
average of American cities, and little more than half that 
of the Union. The assessed valuation of property, real 
and personal, was, in 1899, $64,344,990. The income from 
all sources was $2,612,301, the expenditure $2,570,038, 
and the net debt $6,059,146. The tax rate per $1000 
was $27.50. Population (1880), 51,647 ; (1890), 88,150 ; 
(1900), 126,560; death-rate (1900), 15*8. 

Com bacon um. or Kumbakonam, a city of 
British India, in the Taujore district of Madras, in the 
delta of the Kaveri ; with a railway station on the South 
Indian Railway, 194 miles from Madras. In 1881 it had 
a population of 50,098, and in 1891 of 54,307, of whom 
nearly one-fifth were Brolimans. In 1901 the population 
was 59,688, showing an increase of 10 i)or cent. The 
munici|)al income in 1897-98 was Rs.80,480. It contains 
a Government college, two high schools, four printing- 
presses, and a reading-room. 

Combinatorial Analysis.— The Combina- 
torial Analysis, as it was understood up to the end of the 
18 th century, was of limited scope and restricted 
application. P. Nicholson, in his Essay a on the 
CambiTMtorial Analyaia, published in 1818, 
states that “the Combinatorial Analysis is a 
branch of mathematics which teaches us to ascertain and 
exhibit all the possible ways in which a given number 
of things may be associated and mixed together ; so that 
we may be certain that we have not missed any collection 
or arrangement of these things that has not b^n enumer- 
ated.” Writers on the subject seemed to recognize fully 
that it was in need of cultivation, that it was of much 
service in facilitating algebraical operations of all kinds, 
and that it was the fundamental method of investigation 
in the theory of Probabilities. Some idea of its scope 
may be gatHered from a statement of the parts of algebra 
to which it was commonly applied, viz., the expansion of 
a multinomial, the product of two or more multinomials, 
the quotient of one multinomial by another, the reversion 
and conversion of series, the theory of indeterminate 
equations, Ac. Some of the elementary theorems and 
various particular problems appear in tibe works of the 
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aarliest algebraists, but the true pioneer of modem 
researches seems to have been Abraham Demoivro, who 
first published in 1697 {Phil, Trans, P, S,) the law of 
the general coefficient in the eximnsion of the series 
n + + raised to any i^a-er. ^See also 

Miscdlanea Analytical Bk. iv. chap. ii. prob. iv.) His 
work on Probabilities would naturally lead him to consider 
questions of this nature. An important work at the time 
it was published was the De Fariitione Nwmsrarum of 
Euler, in which the consideration of the reciprocal of 
the product (1 establishes a funda- 

mental connexion between arithmetic and algebra, arith- 
metical addition being made to depend upon algebraical 
multiplication, and a close bond is secur^ between the 
theories of discontinuous and continuous quantities. The 
multiplication of the two powers sP, vis., oP 
showed Euler that ho could convert arithmetical addition 
into algebraical multiplication, and in the paper referred 
to he gives the complete formal solution of the main 
problems of the partition of numbers. He did not obtain 
general expressions for the coefficients which arose in the 
expansion of his generating functions, but he gave the 
actual values to a high order of the coefficients which 
arise from the generating functions corresponding to various 
conditions of partitiunment. Other writers who have 
contributed to the solution of special problems are James 
Bemouilli, Boscovitch, Hindenburgh, Emerson, Wood- 
liouse, Simpson, and Barlow. Problems of combination 
were generally undertaken as they became necessary for 
the advancement of some particular i)art of mathematical 
ficienco : it was not recognized that the theory of combina- 
tions is in reality a science by itself, well worth studying 
for its own sake iiresiKsctivo of applications to other parts 
of analysis. There was a total al)sencu of orderly develop- 
ment, and until the first third of the 19th century had 
jiassed, Euler’s classical paper remained alike the chief 
result and the only scientific method of combinatorial 
analysis. 

In 1846 Jacobi studied the partitions of numbers by 
means of certain identities involving infinite series that are 
met with in the theory of Elliptic Functions. The method 
employed is essentially that of Euler. Interest in England 
was aroused, in the first instance, by De Morgan in 1846, 
who, in a letter to Henry Warburton, suggested that 
combinatorial analysis stood in great need of development, i 
and alluded to the theory of partitions. Warburton, to | 
some extent under the guidance of Do Morgan, prosecuted I 
researches by the aid of a now instrument, viz., the theory | 
of finite differences. This was a distinct advance, and he 
was able to obtain expressions for the coefficients in parti- 
tion series in some of the simplest cases {Trans, Camh, 
Phil. Soc.f 1849). This paper inspired a valuable paper 
by Sir John Herschel {Phil. Trans. Boy. Soc., 1850), who, 
by introducing the idea and notation of the circulating 
function, w^as able to present results in advance of those 
of Warburton. The new idea involved a calculus of the 
imaginary roots of unity. Shortly afterwards, in 1855, 
the subject was attacked simultaneously by Cayley and 
Sylvester, and their combined efforts resulted in the 
practical solution of the problem that we have to-day. 
The former added the idea of the prime circulator, and 
the latter applied Cauchy’s theory of Kesidues to the 
subject, and invented the arithmetical entity termed a 
^‘denumerant.” The next distinct advance w^as made by 
Sylvester, Franklin, Durfee, and others, about the year 
1882 {Amer. Journ* Math. vol. v.) by the employment of 
a graphical method. The results obtained were not only 
valuable in themselves, but also threw considerable light 
upon the theory of algebraic series. So far it will bo seen 
that researches had for their object the discussion of the 
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partition of numbers. Other branches of combinatorial 
analysis were, from any general ijoint of view, absolutely 
neglected. In 1888 McMahon investigated the general 
problem of distribution, of w hich the partition of a number 
is a |)articular case. He introduced the method of sym- 
metric functions and the method of differential operators, 
applying both methods to the two imfiortant subdivisions, 
the theory of composition and the theory of partition. 
Ho introduced the notion of the separation of a parti- 
tion, and extended all the results so as to include multi- 
partite as well as unipartito numbers. Ho show'ed how 
to introduco zero and negative numbers, unipartito and 
multipartite, into the general theory ; ho extended 
Sylvester’s graphical method to three dimensions ; and 
finally, 1898, he invented the “Partition Analysis” and 
ap))lied it to the solution of novel questions in arithmetic 
and algebra. An important paper by G. B. Mathews, 
which reduces tho problem of compound partition to that 
of simple partition, should also he noticed. This is the 
problem wMch was known to Euler and his contemporaries 
as “ the Problem of the Virgins,” or “ the Rule of Ceres ” ; 
it is only now, nearly 200 years later, that it has been 
solved. 

The most important problem of combinatorial analysis 
is connected with the distribution of objects into classes. 
A number n may be regarded as enumerating n 
similar objects ; it is then said to be unipartite. Puada^ 
On the other hand, if the objects be not all 
similar they cannot be effectively enumerated 
by a single integer ; we require a succession of integers. 
If the objects be p in number of one kind, g of a second 
kind, r of a third, <ka, tho enumeration is given by tho 
succession pqr ... which is termed a multipartite number, 
and written 

where + + ... ==n. If the order of magnitude 

of the numbers p, r, ...i.s immaterial, it is usual to 
write them in descending order of magnitude, and the 
succession may then bo termed a partition of the number 
w, and is written {pqr ...). The succession of integers 
thus has a twofold signification: (i.) as a multipartite 
number it may enumerate objects of different kinds ; (ii.) 
it may bo viewed as a partitionmont into separate parts of 
a unipartite number. We may say cither t hat th e objects 
are represented by the multii)artito number pqr ... , or that 
they are defined by the partition {prqr ... ) of tho unipartito 
number n. Similarly the classes into which they arc dis- 
tributed may bo m in number all similar ; or they may 
bo of one kind, of a second, of a third, drc., 
where pj^ + q^ + r^^ ... >^m. Wo may thus denote tho 
classes either by tho multijxirtito numbers Piqf'i . . . , or by 
tho partition (Piq^ri . . . ) of the unipartito nuinoer m. Tho 
distributions to be considered are such that any number of 
objects may l>e in any one class subject to the restriction 
that no class is empty. Two cases arise. If the order 
of the objects in a particular class is immaterial the class 
is termed a parcel; if the order is material the class is 
termed a group. The distribution into parcels is alone 
considered here, and tho main problem is the enumeration 
of the distributions of objects defined by the partition 
{pqr...) of tho number n into parcels defined by the 
partition {PiQFi ... ) of the number m. (See “Symmetric 
Functions and the Theory of Distributions,” Proc. London 
Mathematical Society, vol. xix.) Three particular cases 
are of great importance. Case I. is the “ one-to-one dis- 
tribution,” in which the number of parcels is equal to tho 
number of objects, and one object is distributed in each 
parcel* Case II. is that in which tho parcels are all 
different, being defined by the partition (1111 ... ), con- 

S. III. — 20 
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veniently written (l«*) ; this in the tiieoxy of tlio composi- 
tions of nniri^ite and multipartite numbers. Case III. 
is that in which the parcels are all similar, beinp: defined 
by the |)artition (m) ; tlus is the theory of the partitions of 
uni^rtite and multipartite numbers. Previous to dis- 
cussing these in detail, it is necessary to describe the 
method of symmetric functions which will be largely 
utilized. 

Let a, /f, y,.., bo the roots of the equation 

- ... 5 ^ 0 . 


Th9Dlatri» The symmetric function ^a^//y^..., where 
btitloa ,,, ig^ in partition notation, 

Puaetiott, written (pqr ...). Let A. \ ^ \ denote 

tlie number of ways of distributing the n objects denned by 
the partition (p^r...) into the m parcels defined by the 
partition •••). The expression 

where the numbers rj ... are fixed and assumed to 
be in descending order of magnitude, the summation being 
for every partition {pqr ... ) of the number w, i.s defined to 
be the distribution function of tho olijects defined by 
(pqr . . .) into tho parcels defined by (Plqlr ^ . . .). It gives a 
comi)lete enumeration of n objects of whatever sjiecies into 
parcels of the given species. 


1 . Om-to-One IHairibulion. Parcels m in number yt.e. ni ssn). — 
- I Lot A, ba the liomogeiioouM {iruduct>8um of degree s of 
^ * tho (piantitioM a, /Sf, 7, ... so that 


(1 -aoj. I -/Sx. 1 -“7*. ...)*''« 1 + A|«+ + ... 

Aa«2:aH2:a/9«(2) + (ia) 

/A8=2:a* + 2;a^/i + i:o/J7=(3) + (21).| (P). 


Form tho preriuot hpihqxhri.*. 

Any terra in hpx Jnsy ho regarded os derived from pj objects dia- 
tributod iutopi Hiiuilar )iarcclH, ono object in each iiarcel, since 
the order of oociirronco of the letters a, / 3 , 7, ...in any terra is 
iramatorial. Moreover, every selection of ]*i letters from the 
letters in a^p^y "' will occur in hoiuo term of every further 
selootioii of qi letters will occur in some term of and so on. 
Therefore in the product ... tho term ..., and tJjere- 

fore also the symmetric function (p^r ...) will occur as many times 
as it is tjossible to distribute objects defined by (pgr ...) into 
liaroels defined by (pigir, ...) ono olijcct in each parcel. Hence 

{pqr ... 

This theorem is of algebraic importance ; for rousider the simple 
particular case of the distribution of objects ( 43 ) into parcels ( 52 ), 
and represent objects and parc.els by small and cajiital lett?rs 
respectively. One distribution is shown by the sclunio 

A A A A A r. IJ 
a a a a h h b 

wherein nn object denoted liy a small letter is jdacod in a parcel 
denoted by the capital letter immediately above it. Wo may 
interchange small and capital letters and derive from it a distribu- 
tion of objects ( 52 ) into parcels ( 43 } ; \v/,. j — 

AAA All BB. 
a a a a a b b' 

The process is clearly of general npidicatiou, and cst iblishcs a one- 
to-one oorrospoudonoo between tho distributions of objects (pgr ...) 
into parcels (piqir ^ ...) and the distributions of objects (PiCir, ...) 
into pircols (pgr ...). It is in Oiot, in Case I., an intuitive oberva- 
tion that we may either consider an object placed in or attached to 
a parcel, or a parcel placed in or attached lo an object. AnalyU- 
oally wo have 

T/tsorenu — “The coefficient of symractrio function {pqr...) in 
the development of tho prwluct hpihqifiri,.. is equal to the coeffi- 
cient of symmetric fiiuction (pigin ...) in tho development of tho 
product ... ." 

The problem of Case I. may be considered vrhon the distribu- 
tions are subject to various restrictions. If the restriction bo to 
the effoot that an aggregate of similar parcels is not to contain 
more than one object of a kind, wo have clearly to deal with the 
oloraenta^ symmetric functions n,, a,, a,, ... or (1), (1*), (l»), ... 
in lien of the quantities Ai, A,, ... The distribution function 

has then the value aptOq on... or (1^*) (1*^) and by inter- 


change of object and parcel wo arrive at the well-known theorem 
of symmctiy in symmetric functions, which states that the co- 
efficient of symmetrio function (pqr ...) in the development of the 
product ap^oqidri ... in a series of monomial symmetric fiinotions, 
IS equal to the coefficient of tho function (p^giVi ...) in the similar 
development of the product optiqar... • 

The general result of Case 1 . may be farther analysed with 
important consequences. 

Write Xi = (l)afi, 

X8=(2)«a + (l«)a;:, 

( 3)*,+ (21 )x^i + 

and generally Xc = 2 :(Xaik . . . )X;^x^Xy ... 

tlio summation being in regard to every partition of s. Consider 
the result of tho multiplication — 

To determine the nature of the symmetric function P a few 
definitions are necessary. 

Dejinition a number n take any partition (XjX^Xs ... X«) 

and sex>araie it into comxtonent partitions thus : — 

(Xi\i)(XaXA)(X«)... 

in any manner. This may be termed a separation of the partition, 
tlio numbers occurring in tlie sexsiration being identical with 
those which occur in the partition. In the theory of symmetric 
functions tho 8e{)aration denotes tho product of symmetrio 
functions — 


... 

The portions (XiX^), (X8X4X5), (Xr), ...are termed separates^ ami if 
Xi+X^=Pi» X3-f'X4+X3=g„ Xj=ri, ... be in descending order of 
magnitude, the usual arrangement, the separation is said to have 
a species denoted by the partition (p^gjr, ...) of the number n. 

Definition IL — if in any distribution of n objects inton parcels 
(one object in each xim’cel), we write down a number whenever 
wo observe ^ similar objects in similar parcels wo will obtain a 
succession of numbers (j, (gi » where ...) is some parti- 
tion of n. The distribution is then said to have a aptcificaiion 
donot< 3 d by tho partition (^,^5^3 ...). 

Now it 18 clear that P consists of an aggregate of terms, each of 
w'liioh, to a numerical factor pris, is a 8e|mration of the partition 

of species (pigir^ ...). Further, P is the distribution 

function of objects into parcels denoted by (Pigir, ...), subject to 
the restriction that the distributions have each of them tho 


specification denoted by tho partition (*f^*a®*J^”*)* Employing 
a more general notation we may write 


... ... 

Pi 1*2 Pi *8 

and then P is tho distribution function of objects into xiarcels 
distributions being such as liave tho s^jeci- 

ficatioii Multii»lying out P so as to exhibit it as a 

sum of monomials, wo get a result — 

... 

n Pu Ps ' 1 -3 j / Hi «a »3 

indicating that for distributions of sjiecification 

there are b ways of distributing n objects denoted by (Xj^x[*xJ*...) 


amongst n parcels denoted by object in each* 

parcel. Now observe tliat as before we may interchange parcel 
and object, and that this operation leaves the specification of the 
distributions UBclianged. Hence the number of distributions 
must be tho same, and if 


then also 


" jn 1*8 Pi 






This extensive theorem of algebraic reciprocity includes many 
known theorems of symme^ in the theory of Symmotric 
Functions. 

Tho whole of the theory has been extended to include sym- 
molric functions symbolize by partitions which contain as well 
zero and negative parts. 

2 . TAe Compositions 0/ Multipartite Numbers, Paresis denoted bp 
(1**).— -There are here no similarities between the parcels, 
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ZiQt («r^ .M ) be A 2»anitio^ of isiiv 
• partition of «. * 

Of tbo whole nnmber of distribntioDB of the . fi ohjecta, tliere 
wiU bo A coi^iu number such that Wi paioole oeoh oontain pi 
objects, and in general Wg parcels each contain objects where 

sasl, 2, 8, .... Consider the product which can be 

permuted in For each of these ways 

I ^*1) 1 • • • 

will be a distribution function for distributions of 

Pi Pi P» 

the specified type. Hence, regarding till the permutations, the 
distribution function is 

wilralir,!... 

and regarding, as well, all the partitions of n into exactly m iiarts, 
the desired distribution function is 
«* w 1 


-jnnt* 


[SWssfW, Sirpasn]* 


IT] ! Wg 1 Tg ! ... 

that is, it is the coefficient of as" in (A2a5+/igai®+/^aar*+ ... )*». The 
value of (i") 

in the development of the above expression, and is easily shown 
to have the value 

^p^+m - 1 - 1 1 Y* 

+ JJI - 2 + m - + m - 2y ’ 

- ...to M terms. 

Observe that when asp- sspj a:...sKirj 5= t^ssTj =...«! this ex- 
pression reduces to the mthaiviacd difference of 0**. The expression 


gives the compositions of the multipartite number p^p^ Vr* ** 

into m parts. Summing tlie distribution function from mss I to 
m=:Qo and putting se^l, as we may without detriment, we find 

that the totality of the compositions is given by 

1 - /(-j - /Ig - /tj - ... 

which may be given the form fl 2(a i 

bring this to the still more convenient form 

- 2(«j - «s[T«9 -TTT)* 

Let ^(pj^p^pl^...) denote the total number oi compositions of 
the multipartite Then J + SF(p)a^, and 

thcncB F(i»)=2’’"’. Again i i 

and expanding the left-hand side we easily find 

. oPi+w-s (yi+p. -2) I 

2!(;.i-2)r0;-2)r'- 

We have fou^ that the number of compositions of the multi- 
partite jPiPipf-P§ Is equal to the coefficient of symmetric function 

(PiPaPg . . .p,) or of the single term in the development 

according to ascending powers of the algebraic fraction 

1 . 1 . 

1 •“ ■" 2)a|ag + Sa^agag )''’"i'lcnflgcij , . . 

This result can be thrown into another suggestive form, for it 
can be proved that that i)ortion of the expand^ fraction 

^ • {1 - <i(aai+«#+...ta,)} {I - <a(2«l+S*«fl+*» ••• j 1 - </54«i+8^+—+a«,)} ' 
which is composed entirely of powers of 

fjai, tgOg, ... i/lg 

has the expression 

1 1 

and therefore the oooffioient of,a^a^^ ... of* in the latter fraction, 
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w-hon tj, <g, &c., are put equal to unity, is equal to the coefficient, 
of the same term in the product 

i (2.,+a,+ ,..+«,)'i(2ai+2o5+...+«,)'^...(a,,+2o,+ ... + 2«,)''*- 
This result gives a direct connexion between the imroWr of 
comiiositions and the jienautatioihs of the letters in the |»roilm t 

... of*. Selecting any penuutation, supiuMJO that the letter a, 

occurs ff. times in the last Pf+pr^-i4- ... places of the poriiiU' 
tatiun ; the coefficient in question may be represented 1} 
the summation being for every perniutatiuu^ 
and since this may be written 
*2Pi • 

JSr. Or,— For the bipartite 22 , Pi =p.^= 2 , and wo have the follow- 
ing scheme : — 


a^ aj 

Og Og 

(73=2 


Oi Og 

= 1 

a, Og 

Og Oi 

= 1 

«3®1 

fla 


«3«l 

OgOi 

isl 

Og a.j 

«1 «1 

.-=:0 


Hence F(22) = 2(2» + 2 + 2 + 2 + 2-f 2«)=26. 

We may regard the fraction 

i • “ h(2ai+*a4*.. •+«•)} -{1 *“ f 2 ( 2 ai+ 2 og-l-...-f ai)} ... - t/lia] 4 !2ag-i'... +2a,)^ 

as a redundant generating function, the enumeration of tl.o 
compositions being given by the coefficient of 

The transformation of the pure generating function into a factor- 
ized redundant form supplies tiic key to the solution of a large 
number of questions in the theory of ordinary perinutations, as 
will be seen later. 

[The transformation of the last section involves Theory^ 
a comprehensive theory of Permutations, which otPermu^ 
it is convenient to discuss shortly here. tationg. 

If Xj, Xg, Xg, ... Xn be linear functions given by the matricular 
relation 

(X], Xg, ... X,|)» (eqi ffjg ... etjn ) iTgi ... a^n) 

|®2l 


®w 3 '•« ®n»» 

that portion of the algebraic fraction, 

1 


(1 — — SgXg) ... (1 ~ .^nXf,)* 

which is a function of the products SaTg, s.jr ^ ... SnXn only is 


1(1 -’ttiiffiKiXl -ag8.Vs)(l -®88*3®3) -• ^ ' ®iin««aJ«) | 
where the denominator is in a symbolic form and denotes on 
expansion 

I - 2 1 aji 1 «j»i + 2 1 oiiagg | <i«aafixg 1 011023 ^ 33 .. .a«n I * 1 * 2 * . .«tia^arg. ..x„, 

where la.d , l®iiaaal» — I®n®a 2 • ®»i«l denote the several co-axial 
minors of the determinant 

of the matrix. (For the proof of this theorem see MacMahon, 
“A certain Class of Generating Functions in the Theory ol' 
Numbers,” Phil, Trans, Jl, H, vol. clxxxv. A, 1894). It follows 
that the coefficient of 

*f’*^-4* 

in the product 

(ajia!i4'«i2»a+.*+®in*»i)^H«2ia''l+«as®^+..+OsH»»)^*..(«^il*?l+«n2*2+..+“"«*‘^ " 

is equal to the coefficient of the same term in the expansion 
ascending-wise of the fraction 

• 1 — X|a^iij[*j 4- X[ai]f(gg|a!i^ — 1 j?jX2...a!» 

If the elements of the determinant bo all of tliem c(jual to unity, 
wo obtain the functions which enumerate the unrestricted permu- 
tations of the letters in 


vis.. 

Olid 


(«j 4* aJg 4- ...+«!,) 
1 


114-^24*. 


Vtx 


l~(«x + ®a 4-'.. .+{»»)* 



1 
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Suppose that we wiiih to And the generating function for the 
enumeration of tlioeo permutations of the letters in 
which are such tliat no letter x, is in a position origiually oconpied 
t>v an Xg for all values of #. This is a generalisation of the 
*^Probleme dus ronoontres" or of "derangements." We have 
merely to put 

••• 

and the remaining elements equal to unity. The generating 
product is 

and to obtain the nondenscil fonn wo have to evaluate the co-axial 
minors of the invertebrate determinant — 


0 1 1 ... 3 

1 0 1 ... 1 

1 1 0 ... 1 

i i i 0 

The minors of the Ist, 2iid, ^ird ... nth orders liave respectively the 
values 

0 

- I 


( ■)" ^(n-1), 

therefore the generating function is 

1 

i - ^jr^afa - aSa-jay?, - ... - - ... - (n ~ l)aJi»a...aj„ 

or writing 

(« - a?i)(a? - .ra). . . (j? - a?«) =:aj« - - ... 

this is 



i - Oj - 2ag - .'Joi --7. - (n - 1 

Again, consider the general problem of "derangements." We 
have to And the number of ])ermutations such that exactly m of 
i lie letters are in places they originally occupied. Wo have the 
jiarticular redundant ])roduct 


(axj ^ Xj ’ 1* . . . 4- aT„)^*(aj, 4- oxa -I- . . . + . . (a?! 4* a!a + — + 


the eolleotion, termed the parte of the partition, in deeoending 
order of magnitude, and to indicate repetitions of the same part 
by the use of exponents. Thus (82111), a partition of 8, is written 
(821**). Kulor’s pioneering work in the salgeot rests on the observa- 
tion that the al^braio multiplication 

te*xsi*x«*x ...=sa!*+*+^... 

is equivalent to the arithmetical addition of the exponents 

a, d, e He showed that the number of ways of composing n 

with j} integers drawn from the series a, 6, e, ... , repeated or 
not, is equal to the coefficient of in the ascending expansion 
of the fraction 

1 

which lie termed the generating function of the partitions in 
question. 

If the partitions arc to be composed of p, or fewer parts, it is 

merely necessary to multiply this fraction by Similarly, if 

the ])arts are to bo unrepcatod, the generating function is the 
algebraic product 

(l + ^J-)(l4-iU:*)(l4-r^)..., 
if each part may occur at most twice, 

(1 + ^i!*4- f«a?“)(l + i:ij‘4- i«»“)(l 4- ia®4- , 
and generally if each part may occur at most - 1 times it is 
1-i^a:** l-f*a^ 
l-^j« * 1-i-a:** 

It is thus easy to form generating functions for the partitions of 
numbers into parts subject to various restrictions. If there bo no 
restriction in regard to the numbers of the i>arts, the generating 
function is 

1 

and the protilems of finding the partitions of a number n, and of 
determining their number, are tlio same as those of solving and 
enumerating the solutions of the indeterminate equation iu 
positive integers 

aaj+&y+c»4* ... *»». 

Euler considered also the question of enumerating the solutions 
of the indeterminate simultaneous equation in iiositive integers 


111 which the sought numbor is the cocflicieiit of 

The true generating fiinotioii is derived from the determinant 

a 1 1 1 . . . 

1 1 1 . . , 

1 1 /P 1 . . . 

Ilia... 

and has the form 


I -«Xri4 (rt- 1X«H OXjtiXj- .. “ 1)**" ‘(« f « - 3)ri»2...x«. 

It is cloar that a largo (da.s.s of problcin.s in jiermutations 
can bo solved in a similar manner, viz., by giving special 
values to tho olemonta of the determinant of the matrix. 
The redundant product loads unupiely to the real generat- 
ing function, but the latter ]ia.s generally more than one 
representation as a redundant product, in tho cases in 
which it is ro[)rescn table at all. For the existence of a 
redundant form, the coodioiciits of in 

tho denominator of tho real generating fiinctron must satisfy 
~ 11,2 + ft - 2 conditions, and assuming this to be the 
cose, a redundant form can be constructed which involves 
n~ 1 undetermined quantities. Wo arc thus able to pass 
from any particular redundant generating function to 
one equivalent to it, but involving n-1 undetermined 
quantities. Assuming these quantities at pleasure we 
obtain a number of different algebraic products, each of 
which may have its own moaning in arithmetic, and thus 
tho number of arithmetical correspondences obtainable is 
subject to no finite limit (cf. MacMahon, loc, cff., pp. 125 
rt scq.)] 

3. r/ic Theory/ o/ Partiiions, PareeU defined by (m).— When an 
£ Iff onlinary uniuartito number n is broken un into other 
Iff. imnibers, ana the order of ocourrenco of tne numbers 
U immaterial, the collection of numbers is termed a partition of 
tho number ii. It is usual to arrange the numbers oomprisod in 


aaj+fc?/+cr4' ...=» 
a'x 6 'y 4- (j's 4* . . . = n' 
+ V'y + c!"» 4- . . . = w" 


; which was called by him and tliose of his time tho " Problem of 
j tlio Virgins." The enumeration is given by the coefficient of 
V"... in the expansion of tho fraction 

! 1 

(l--a?V^^-'0(l ••• 

whic h enumerates tho partitions of tho multipartite numbor 

, . into the parts 

abc , a'b'c '... , aW 


SylvcstoT has determined an analytical expression for the co- 
efficient of in the expansion of 

* 1 

To explain this wo have two li-muias 

Lemma 1. — The coefficient of t.«., after Cauchy, the residue 

in the ascending expansion of (1 - «*)“* is - 1. For when t is unity, 
it is obviously the case, and 

a - ar (1 - «*)“< 4 C*(l - 

Hero the residue of ^ (1 - c*)”* I is zero, and therefore the residue 
ax i 


of (1 - is unchanged when i is increased by unity, and is, 
therefore, always - 1 for all values of i. 

Lemma 2. — The constant term in any proper algebraical fraction 
developed in ascending powers of its variable is tho same as the 
residua, witb changed sign, of the sum of the fraotions obtained 
by substituting in the pven fraction, in lien of the variable, its 
exponential multiplied in succession by each of its values (zero 
excepted, if there be such), which makes the given firaotion infinite. 
For write the profier algebraical fraction 




(a^-{»;A 


+ 
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The oonf tant ienn is 

a* 

M 

Let bo a value of x wbioh makes the fraction infijiite. The 
residue of 

2SS_!ili!_+sJ!L 

is equal to the residue of 


2Z2 




and when ysfi, tho residue vanishes so that we have to consider 


_*»)*• 

and the residue of this is, by the first lemma, 


which proves the lemma. 



Take Fa;: 


I ^ 

>(1 - a ^) ... (1 - 


since the sought 


number is its constant term. 

Let p be a root of unity which makes fx infinite when substi- 
tuted for X, The function of which we heve to take the residue is 






'^(l -p-e-*)(l -p»e-^“) ... (1 -p»e-**)’ 

We may divide the calculation up into sections by considering 
separately that portion of the summation which involves the 
primitive ^th roots of unity, a being a divisor of one of the 
numbers a, b, ... I, Thus tho gtli toaw is 

T HlJ. 

"(1 - />;«-'“) ... (1 - 

which, putting - for />, and »»n+i(o+6+... + 0> >“*y bo written 
Pt 

and the calculation in simple cases is practicable. 

Thus Sylvester finds for tho coefficient of af* in 

1 

1-aj. 1 -ar*. 1 -a^ 
r® 7 1 1 

the expression " 72 * 8 ^ 9 (^ **“ ^* *) 

where r=n+3. 

Sylvester, Franklin, Durfee, Ely, and others, have 
evolved a Constructive Theory of Partitions, the object of 
which is the contemplation of tho partitions 
Sylvsstsr's themselves, and the evolution of their properties 
JWsiSw^ from a study of their inherent characters. It 
is concerned for tho most partiwitU the parti- 
tion of a number into parts drawn from the natural 
series of numbers 1, 2, 3.... Any partition, say (521) 
of the number 8, is represented by nodes placed in order 
at the points of a rectangular lattice, 



when the partition is given by the enumeration of the 
nodes by lines. If we enumerate by columns we obtain 
another partition of 8, via, (321*), which is termed the 
conjugate of the former. Tlie fact of coi^ugacy was first 
pointed out by Ferrers. If the original partition is one 
of a number ^ in i parts^ of which the largest is J, the 
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conjugate is one into j parts, of which tho largest is t, and 
we obtain the theorem : — “ Tho number of partitions of 

any number into . and having tho largest. 

eqml j, 

numbers t and j are interchanged.’^ 

The study of this representiition on a lattice (termed by 
Sylvester the “graph**) yields many thconuus similar to 
that just given, and, moreover, throws considerable light 
upon the cx^>ansion of algebraic series. 

The theorem of reciprwity just cRtablished bIiowr that tho 
number of partitions of n into j parts or fewer, is the same as tlit» 
number of ways of composing n with the integers 1, 2, 3, ...j. 

Hence wo can expand ; ; : ; in 

1 - « . 1 - «a; . 1 - . 1 - ax*,., ad in/. 

Mending powers of a ; for tho coefficient of oAr** in the expansion 
is the number of ways of composing « 'with,/ or fewer ]»ArtM, and 
this we have seen in tho coefficients of x** in the asooiuUng expnit- 

.ion of Thenforo 

1 an'- 

1 - « . 1 - oaT f- o»® . ~ 1 - 1 ~ i«. i -'ia'' ••• 

The coefficient of in tho ex|NinKion of 



1 -a. 1 - ox. 1 - ax'*. ... 1 

denotes the number of ways of com])OKing n with;/ or fewer jmrts, 
none of which are greater than i. The exjtansiou is known to l»e 

...1 ^ 

1 -X. l-fitr. ...1 ~x* 

It has been established by the constnictivc motliod by V. Frantlin 
(Afwr, Jour, of Math, vol. v. p. 254), and shows that the generat- 
ing function for tho partitions in question is 

1-X. 1 -X-. ...1 -x' ' * 

which, observe, is unaltered by iiiten-hange oft* aiuli. 

Franklin has also similarly established the identity of Euler— 

j-T - QO 

(1 - x)(l - x5)(l - ar) ...ad inf, = 2( ~ 

known as tho “pentagonal number theorem," \\bieh on interpre- 
tation shows that the number of ways of ]>artitioniug n into uu 
even number of iinre])eated jsirts is equal to tliat into an uneven 
number, except when n has the ])entagonal form i(;ilr+y), j posi- 
tive or negative, w hen tho diifcrcnco between tlie' numbers of tho 
partitions is ( - y. 

To illustrate an important dissection of the graph wc will eon- 
aider those graphs wdiich read thi^ same by cohmiiis as by lines ; 
these are called self'ConjugaU*. Such a graph may ho obviously 
dissected into a square, containing 

say 9’ nodes, and into two grajibs, 

one lateral and one subjacent, the * * 

latter being the conjugate of the 

former. Tho former graph is limited 

to contain not more than 0 parts, • • • 

but is subject to no other conaition. • • 

Hence the number of self-conjugate • 
partitions of n which are associated • 
with a square of 0* nodes, is clearly • 

equal to tho number of partitions of into 0 or few parts, 

i.e., it is the coefficient of in 



or of in 


1 

l-x7l-ar*; 3 ' 


l-x*.l-xM~x« 


1 x®.’ 


ind tho whole generating function is 

J V ^ 




Kow the graph is also composed of 0 angles of nodes, each angle 
containing an uneven number of nodes ; hence the partition is 
transformable into one containing 0 unequal uneven numbers. In 
the case depicted this partition is (17, 9, 5, 1). Hence the niinil»er 
of tho partitions basea upon a square of ^ nodes is the coefficient 
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of a^J5» in the product (1 +aa?)(l+fla^)(l + fla^) ... 

And thence the coolTicien^ of afi in this product is 

jgS** 

and we hare the expansion 
(I + aaj)(l + + aa^) ,,,ad if/. 






SX^ 

i-ar^7l--a!Cr^ 


a*+ 


Again, If we restrict the jiart magnitude to i, the largest angle of 
uodfsB contains at most 2i-l nmol, and based upon a square of 
nodes we have partitions enumerated by the coefficient ota^x^ 
in the product (l+aa!)(l+aa^)(l+aa^) ... (l + oasSi-l) ; moreover 
the same number enumerates the partition of into 0 or 

fewer parts, of wliich the largest part is equal to or less than i - 0, 
and is thus given by the ooofllcient of in the oxiiansion of 

"l-i. 1-^1 


or of a!*» in 


3^ a!«*-a«+2. 1 - . 
i - J\ ... T- ^ 


lieiico the eximnsion 

(1 +aaj)(l+a:r3)(l +aw^'; ... (1 +oa52*-l) 

s-ul 1 “ jr*. 1 -.e*. 1 -aj®. ...1 


There is no difficulty iii extending the graphical method to 
B . . three diiuousions, and we have then a theory of a 
to throo special kind of partition of multipartite numbers. Of 
Dlrnoum partition 

{afl^ .7. , . Wj '•••.•••) 

of the multii>artite number 

+ . , . , Og + , o7 F ^3 + <*3 + , ...,T..) 


for then the gratths of the parts ... , ... , ... are super* 

posahle, and wu have wliat we may term Vkjxgular grapli in three 

dimciisions^^ Thu.s the partition (643,632,411} of the multi* 

]»artite (16,8,6) loads to the graph 


O, 


X 


(D © ® © ® ® 

© ® © . 

© © •• 


and every such graph i.s readable in six ways, the axis of z being 
perpendicular to tlie plane of the paper. 

Ex. Or. 

Plane parallel to x?/, direction Ox reads (643 , 632 ,411) 

„ „ ic.v, „ Oy „ (3^2Ui33^1JU3in00^ 

„ „ yz, „ Oy „ (333,3^, 821,2U.lf0.110) 

„ „ yr, „ 0: „ ( 338,32 2.321,310.200,200) 

„ „ s.r, „ 0: „ (^3^32jyj)0,32i(^^ 

„ „ :j?, Ox „ (664,431,321) 

the porti tioiiH ha ving reference to the multipartite numbers 16, 8, ^ 
076422,13, 11, G, which are brought into rolation through the 
medium of the graph. Thu graph iu question is more copvouiently 
represented by a numbered diagram, viz. — 

3 3 3 3 2 2 

3 2 2 1 

3 2 1 


and then wo may uvideutly regard it as a unipartite partition oa 
the points of a lattice, 



tvery line of route which proceeds fi^ the origin in the positive 
directions of the axes. 

This brings in view the modeih notion of a partition, which has 
euormeusiv aj^ilfurged the scope of the theory. We consider any 
number of points in pUmo or in iolido connected (or not) by lines 
in pairs in nny desire manner and fix upon any condition, such 
as 18 implied by the symbols, >,S3<,, os aifecting 

any |Kilr of iioints so connected. Thus in ordinary unipartite 
partition we have to solve in integers such a system as 

a|i^cU|:^as^ 
ai+Oa+o,+ ... + an~w, 

the points being in a straight lino. In the simplest example of 
the threo*dimeiisional gra|ih we have to solve the system ; 

c4 

Nil P/ Oi + Oa+a8+a4=n, 

03 a4 

and a system for the general lattice constructed upon the same 
principle. The system has been discussed by MaeJMahon, Phil. 
Trans. M. JS. vol. clxxxvii. A, 1896, pp. 619-673, with the 
conclusion that if the numbers of nodes along the axes of x, y, z 
bo limited not to exceed the numbers m, a, I respectively, then 
writing for brevity l-x*=s(s), the generating function is given 
by the product of the factors ' . 

X 

(f + 1) (f+ty (Z+m) 

TIT' ‘(2) — Tm) 

(/ + 2) (l- f-3) (Z+w+1) 

(2) ' (3) im+i) 


(/ h n) (/+?* + ]) + + 1) 

(n) * (a + 1) • * • ' (wi + w-l) , 

y 

one faotor appearing at each point of the lattice. 

In general, ))artition problems present themselves, which depend 
upon the solution of a number of simultaneous relations in integers 
of the form 


the coefficients \ being given positive or negative integers, and in 
Koiiio cases tlio generating function has l^oii determined in a 
form which oxliibits the fundamental solutions of the problems 
from which all other solutions are dcrivablu by addition, (See 
MacMahon, Phil. Trans. R.S. vol. cxcii. (1899), pp. 851-401 ; and 
Trans. Camb. Phil. Soc, vol. xviii. (1899), pp. 12-34.) 

The number of distributions of n objects (pip^Vs-*) parcels 
(m) is the coefficient of 5”* the develop- 

ment of the fraction. 

1 


(I -box, l-b/Sx, l-byx ... ) 

x(l-6a»ar».l-5aj8x».l-5j82x*... ) 
X (1 - 5a*x® . 1 - fta^/Sx* • 1 - bafiyji^...) 


Mothodof 

Symmotrte 

Punctloiuu 


and if. we write t)jc expansion of that portion which involves pro- 
ducts of the letters a, /8, 7, ... of degree r in the form 

we may write the development 

n ^(1 + + ...), 

and picking out the coefficient of 5*^ td* we find 


where 


i The quantities h are symmetric functions of the quantities a, 7, . . . 
whioli in simple cases can be calculated without difficulty, and 
then the distribution function can be formed. 


Ex. yr.’— Required the enumeration of the partitions of all 
mnltipfl^ite numbers (pjPtPs ..*) into exactly two parts. We find 

Aigji * A4 — + ^4^13 

A43 ^ + hf^ — A J 

and paying attention to the fact that in the expression of the 
term A* is absent when r is woven,, the law is clear. The 
generating funotion ie . , . . ; 


\ 
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+ (Vii+V*i+V*t)®^+(^ 8 + 2 Aefca+Aj)a^+ ... 

Taking A 4 +^*A 4 + {(2) + (1*)}>* 

= 2(4) + 3(31) + 4(2*) + 5(21*) + 7(1*), 

the term 5(21*) indicates that cbjeots such as a, a, 6 , e can be 
partitioned in five ways into two iiarta. Those are a\a, b, s; 
b\at a, e ; 0 ia, a, 5 ; a, a | 6 , c ; a, 5|a, e. The function hft has 
been studied. (See MaoMahon, Ptoe, Land. Math. Soe, vol. 
six.) Putting a equal to unity, tlie function may be written 
(^+h 4 +Ae+ ...)(l+^i +^+^8 + /< 4 + ...)» a convenient formula. 

The method of Differential Operators, of wide applica* 
tion to problems of combinatorial analysis, lias for its 
leading idea the designing of a function and of 
Mathod ot a differential operator, so that when the opera- 
tor is performed upon the function a number 
is reached which enumerates the solutions of 
the given problem. Generally speaking, the problems 
considered are such as are connected with lattices, or that 
it is possible to connect with lattices 

To take the simplest possible example, consider the problem of 
finding the number of permutations of n different letters. The 

function is here a*», and the operator yielding 

I the number which enumerates the permutations. In 

fact — 

3,a;*‘= bjt.x.x.x.x.x 

and differentiating wo obtain a sum of n terms by striking out an 
X from the product in all possible ways. Fixing upon any one of 
these terms, say sb . . as . a; . wo again operate with by striking 
out an as in all |)OBsiblo ways, and one of tlie terms so reached is 

as . ^ . as . . os Fixing upon this term, and again operating and 

continuing the process, we finally arrive at one solution of the 
jiroblom, which (taking say n-^A) may bo said to be in corre- 
spondence with the operator diagram — 








1 






3* 

or say 




1 



«. 




1 


X 

i 




*r 





the number in each row of comxmrtmonts denoting an operation 
of 5,. Uonce the permutation problem is equivalent to that of 
placing n units in the compartments of a square lattice of order 
n ill such manner that each row and each column contains a 
single unit. Observe that the method not only enumerates, but 
also gives a process by which each solution is actually formed. 
The same problem is that of placing n Kooks upon a chess-board 
of n® compartments, so that no Rook can bo captured by any 
other Hook. 

Regarding these elementary remarks as introductory, we 
proceed to give somo typical examples of the method. Take a 
lattice of m columns and n row^s, and consider the problem of 
placing units in the compartments in such wise that tho sth 
column shall contain X, units (5~1, 2, 3,...?n), and the rth row 
p, units (^ = 1, 2, 3,... w). 

Writing 

l + ... + ...=s(l + oiaj)(l+Oaa5)(l+asa;).,. 

«id D,= i (a,,+a j^a.j + ®a ^03 + • ■ • the multiplication being sym- 

P • 

bolic, so that Dp is an operator of order p, ,the function is 

and the operator Dp^Dp^D/)^ ... Dp^. Tho number 

. Dp„a;^^axgOA 3 ... enumerates tho solutions. For the 

mode of operation of Dp upon a product reference must be made 
to the section on Differential Operators ” in tho article Alqk- 
BUAio Foums. Writing 

r2 Pn 

®Aj% — — ...a^ +..., 

or, in partition notation, 


and tho law by which tho oi»oraiion is i^rformed upon tho pro- 
duct shows tliat the solutions of tho givoii problem arc cmimer* 
ated by the number A, and that the process of operation acttiially 
represents each solution. 


JKr. Or . — Take X| « 3, X, =r 2, Xi = 1 , 

Pa«:2, -:1, 

DaDi«3<iaOi-8, 

and the process yields tho eight diagrams : - - 


1 

1 


1 

1 


1 




i 

j 

1 


1 

I 


1 

1 

1 

1 






1 



1 

1 

L.' 


1 


r 


r 


M 

1 

Ml 


>1 


■fi 



H ' 1 


1 1 1 

1 

1 

^ c 


1 1 



1 1 1 



. - 

1 1 

1 

1 1 


T! 



l_l_i 

1 1 

1 



Tr 



viz., every solution of the problem. Observe that traiisposiliou of 
tho diagrams furiiishoa a proof of tho simplest of tho laws of 
symmetry in the theory of Symmotrio Functions. 

For tho next example wo have a similar problem, but no 
restriction is placed upon tho magnitude of tho numbers which 
may appear in tho compartments. Tho function is now 
^*Ai^<Aa‘**^A,»» homogeneous jiroduct sum of the 

quantities a, of order X. The operator is as beforo 

DpjDpj, ... D;)„, 

and the solutions are enumerated by 




Putting as before Xi=3,X2=2, Xj,ks1, ,P4=1, 

the reader will have no difliculty in constructing tho diagrams 
of the eighteen solutions. 

The next and last example of a inultitudo that might be given 
shows tho extraordinary power of the method by solving tho 
famous problem of the “Latin Square," which for hundreds of 
years had proved beyond tho powers of mathematicians. The 
problem consists in placing n letters a, 5, c, ... rt in the cum part- 
incuts of a square lattice of ?(* comjiartmeuts, no compartment 
being empty, so that no letter occurs twice eitlier in tho same 
row or in the samo column. 'J'he function is here 


.jn-2 \H 

(i'aj 4 • 


and the operator i)^ the enumeration being given by 



1 n-3 


.» \n 


Sec Trans. Camb, PhiL Soc. vol. xvi. i»t. iv. pp. 232-290. 


Aittuouitiks, — MacMaiiox. “Combinatory Analysis: A 
Review of tho Present State of Knowledge," Proceedings London 
MatheTnatical Society ^ vol. xxviii. Loudon, 1897. Here will be 
found a bibliography of tho Theory of Partitions. — W uitw outh. 
Choice and Chartcc, — Lucas. Thiorie des Nomhres, Paris, 1891. 
— Cayley. Collected Malhcmalical Papers^ Cambridge, 1898, vol. 
ii. p. 419 ; vol. iii. pp. 33, 37 ; vol. iv. pp. 166-70 ; vol. v. pj*. 
62-65, 617 ; vol, vii. p. 575 ; vol. ix. pp. 480 -83 ; vol. x. pj». 13, 
38, 611 ; vol. xi. pp. 61, 62, 357-64, 589-91 ; vol. xii. pp. 217 19, 
273-74; vol. xiii. pp. 47, 98-113, 269 . — Sylvestkii. Jmerienn 
Journal of Mathenmiics^ vol. v. pp. 119, 251 .— MacXIaiion. 
Proceedings London Mailurmtical Society^ vol. xix. p. 228 rt seq. ; 
Phil. Trans. Moyal Society of London^ vol. olxxxiv. pp. 8::5 -901 ; 
vol. olxxxv, pp. 111-60; vol. clxxxvii. pp. 619-73; vol. cxcii. 
l)p. 351-401 ; Trans. Camh. Phil. Soc* vol. xvi. pp. 262- 90. 

(r. A. M.) 


COIflOtSa — All comets move in orbits tliat arc conic 
sections — ellipses, parabolas, or hyperbolas. Tho jjoriodic 
comets move in elliptic orbits, and are usually seen at more 
than one return. Non-i)eriodic comets move in parabolas 
(or in hyi)erbola8), and are seen at only one return. Tln^ 
comets of each calendar year are provisionally designated 
as 1896 A, 1895 B, 1895 C, Ac., the letters A, B, C, Ac. 
indicating the order of discoveiy. The name of the dis- 
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covorcr is often added as 1895 C (Perrinc). Comets are 
definitely designated as 1899 L, 1899 II., 1899 IIL, 
the numerals I., II., III., <S:c., indicating the order in which 
the various comets of the year pass their perihelion points 
(comet 1895 comet 1895 IV.). Periodic comets are 
also often called by the name of their discoverers, 
as Winnecke's comet (-1892 IV., or 1880 VL); or, 
again, the name of the first discoverer is sometimes 
replaced by the name of an astronomer who has made 
extended calculatiohs upon the comet’s orbit. Comet 
1819 IV. is no longer Pons’s comet, but Encke’s, for this 
reason. 


E T S 

In the following tlhle the first column contains a current number 
for reference; the second, the date A.n. (new style after 1680), in 
Paris mean time^ and tlie number of the comet in its year, as I., II., 
&c. ; the third, the aigumeiit of ]^rihcliuii or, r-d, where rs= 
lon^tudo of pariheliou ; the fourtli, longitude of the ascending 
node of the comet's orbit, 11 ; the fifth, iho inclination of the orbit ; 
the sixth, the poiihelion distance of the comet in terms of the- 
earth's moan distances^ 1*000 ; the seventh, the comet's semi-major 
axis; the eighth, the ])eriodio time in years; the ninth, uio 
eccentricity ; and the tenth, the name by which the comet is com- 
monly known. The data in this form record every appearance of 
known jieriodio comets, W'hoso ])eriods are less than one hundred 
years. The data for Nos. 1-111 are iVom Winlock's Tables in 
Jhihl. AhL Soe, Pac, vol. viii. p. 141 ; the data for Kos. 112-122 
have boon fui'nished by C. 1). rerrine. 


TaJbU of the Approximate EltnienU ateoAih Rtium of all hmim Periodic ComeU 
whose Periods ai'e less tlum One Hundred Years, 


Xa 

Time of Perihelion 

T. 

«r-0 

lit 

l^ongi* 

tilde 

Aiuifliidiiif; 

Node. 

n 

Iiiclliia- 

iloii. 

i 

Peri- 

helion 

DIn- 

taiiee. 

Q 

Beinl* 

Maior 

AxU. 

a 

Period. 

U 

Eerpn- 

Iriclty. 

e 

Comet of 

1 

A.t>. O.H. 

1378, Nov. 8*8 

107*8 

47*3 

• 

102*1 

0*583 




Halley. 

2 

14rj0, June A'2 

isai, Auk. 

104*8 

43*8 

102*4 

0*580 

17*97 

75*0 

0*1)68 


8 

104*3 

45*5 

163*0 

U-580 

17*79 

75*0 

0-067 


4 

1607, Oct. 2(i-r 

107-0 

48-7 

162*8 

0-688 

17-87 

75-5 

0-967 


fi 

1078, Aug. 18*3 

159*5 

163*3 

2*9 

1-1-15 

3*070 

5*38 

0*627 

Laliire. 

6 

1082, Sept. 14*8 

109-3 

51*2 

162*3 

0*583 

18*17 

77*5 

0*968 

llullcv. 

7 

1743 1., Jan. 8*2 

6*4 

86*9 

1*9 

0*862 

3*10 

6*73 

0-721 

(irisefiow. 

8 

1759 I., Mar. 12 0 

no*G 

53*8 

162*4 

0*585 

18*09 

76*9 

0*968 

Halley. 

0 

1700 11., April 27*0 

177*0 

74*2 

8*0 

0-.-lUlt 

2*931 

5*025 

0*804 

Holfcnzriedpr, 

10 

1770 L, Aug. 13*5 

221*3 

132 0 

1*6 

0*674 

3*163 

0-620 

0*786 

Messier. 

n 

1772, Kob. 16-7 

213*0 

257*3 

17*1 

0-980 

3*58 

0-77 

0*725 

bicla. 

12 

1783, Nov. 111-9 

3r»4*0 

55 7 

45*1 

1*459 

3-200 

5*888 

0*552 

Pigolt. 

13 

1780 L, Jun. 30-0 

1700 11., Jun. 30-0 

182*5 

334*1 

13*6 

0-335 

2*208 

3*281 

0*848 

Kncke. 

14 

207*1 

268*0 

54*1 

1*044 

5*78 

13-90 

0*819 

Tuttle. 

15 

1795, Doc. 21*4 

182-0 

334-7 

13*7 

0-33.1 

2*213 

3*292 

0*840 

Kncke. 

10 

1805, Nov. 21-5 

182*5 

334*3 

13*6 

0*340 

2*213 

3*292 

0*816 


17 

18U0 L, Jan. 2*0 

218-2 

251*3 

33*6 

0-007 

3 -.567 

0-737 

0*746 

Biola. 

18 

1812, Sept. 15-3 

199*3 

2a13*0 

74-0 

0*777 

17*5 

73* 

0*956 

Pons. 

19 

1815, April 20 -0 

65*6 

83*5 

44*5 

3*213 

17*63 

74* 

0*931 

Olbors. 

20 

1819 I., Jun. 28*0 

182-4 

834*6 

33*6 

0-335 

2*214 

3-29.'> 

0-8-19 

Kncke. 

21 

1819 III., July 18-9 

161*5 

113*2 

10*7 

0*774 

3*160 

5*618 

0*755 

Wiiinecke. 

22 

1819 1V., Nov. 20-3 

3rio*i 

77*2 

9*0 

0*893 

2*849 

4*810 

0*687 

Biaiiixiiu. 

21 

1822 II., May 24 0 

182*8 

334*4 

13*3 

0*346 

2 '221 

3*318 

0*845 

Kncke. 

21 

182.5 III., Sept. 16-3 

182*8 

334-5 

13*4 

0*345 

2*223 

3*315 

0*845 


25 

1820 I., Mar. 18*4 

218*3 

251*5 

13*6 

0*903 

3*561 

6*720 

0*747 

Bielu. 

20 

18*29 Jan. 97 

182*8 

334*5 

J3*3 

0*316 

2*224 

3*310 

0*846 

Kncke. 

27 

18J2 I.. Slay 4-0 

18.12 111., Nov. 20-1 

182*8 

334*5 

13*4 

0*313 

2*222 

3*312 

0*845 


28 

221*8 

218*3 

13*2 

0*879 

3*537 

6*652 

0*751 

IMoIh. 

29 

1835 11., Auk. 26-4 

182*8 

834*6 

13*4 

0*314 

2*223 

3*314 

0*845 

Kncke. 

30 

18:t5 111., Nor. 15-9 

110*6 

55*2 

162*2 

0*587 

17*99 

76*29 

0*967 

Halley. 

31 

18:18, Doc. 19-0 

182*8 

.334*6 

13*4 

0*344 

2*222 

3*313 

0*846 

Kncke. 

32 

1812 I., April 12-0 

182*8 

334*7 

13*3 

0*345 

2*223 

3*314 

0*845 

»» 

33 

1S43 111., Oct. 17-1 

200*1 

209*5 

11*4 

1*693 

3*812 

7*442 

0*556 

Kayo. 

34 

1844 1., Scjit. 2-5 

278*7 

63*8 

2*9 

1 1*186 

3*100 

6*459 

0*617 

; ])c >’ico. 

35 

1845 IV., Auk. »‘0 

183*4 

334*3 

13*1 

! 0*338 

2*216 

3*300 

0*847 

Kneko. 

f3(l 

1846 II., Fob. 11-0 

2*23*1 

245*9 

12*6 

0*856 

3*520 

6*003 

0*757 

Biela (A).\ 

\37 

1840 11., Fob. 11-1 

223*1 

245*9 

12*6 

0*856 

3*519 

6*601 

0*757 

Biela (11)./ 

38 

1846 III., Fob. 25-4 

13*8 

102*7 

30*9 

0*650 

3*112 

5*569 

0*793 

Brouseii. 

39 

1840 IV., Mar. 5-6 

12*9 

77*6 

85*1 

0*664 

17*90 

75*7 

0*963 

Do Vico. 

40 

1816 VI., Juno 1-1 

339*6 

260*4 

30*7 

1 *529 

5*635 

13*38 

0*729 

C. H. F. retcr.s. 

41 

1847 V., Sopt. 9 .5 

129*3 

309*8 

19*1 

0*488 

18*7 

81*1 

0*974 

BrorKcn. 

42 

1848 II., Nov. 26-1 

183*4 

334*4 

131 

0*337 

2*215 

3*296 

0*848 

Kneke. 

43 

1851 I., April 1-9 

200*2 

209*5 

1 11*4 

1*700 

3*819 

7*402 

0*656 

Faye. 

44 

1861 II., July 8-7 

174*6 

148*4 

13*9 

1*173 

3*414 

6*390 

0*659 

D' Arrest. 

45 

1852 I., Mansh 14-7 

183*5 

334*4 

13*1 

0*337 

2*215 

• 3*297 

0*848 

Kncke. 

f4fl 

1852 III., Sept. 23-7 

223*3 

245*9 

12*6 

0*861 

3*526 

0*621 

0*756 

Biola (A). 4 

\47 

1852 III., Sept. 23-1 

*223*3 

245*9 

12*6 

0*861 

3*525 

6*619 

0*756 

Biola (B). i 

48 

1852 IV., Oct. 12-8 

57*1 

346*2 

40*9 

1*250 

15*44 

CO *7 

0*919 

WcHtphal. 

49 

1855 III., July 1-2 

183*4 

334*4 

13*1 

0*337 

2*215 

3*295 

0*848 

Kneke. 

50 

1857 II., Slarch 29-3 

14*0 

101*8 

29*8 

0*621 

3*130 

5*538 

0*802 

Brorsen. 

51 

1857 VII., Nov. 28-2 

174*6 

148*5 

13-9 

1*170 

1 . 3*440 

6*380 

0*600 

D' Arrest. 

52 

' 1858 I., Feb. 23-5 

206*8 

269*1 

54*4 

1*025 

6*736 

13*74 

0*821 

Tuttle. 

58 

1858 11., May 2 0 

162*1 

113*5 

10-8 

0*769 

8*317 

5 *.*>55 

0*755 

Winnccko. 

54 

1858 III., Slay 3-0 

25*7 

175*1 

19*5 

1*149 

:k»23 

6*609 

0*674 

Tuttle. 

55 

1858 X., Sopt. 12-9 

200*2 

209*7 

11*4 

1 *694 

3*818 

7*445 

0*556 

1 Faye. 

56 

1858 VIII., Oct. 18-1 

183*5 

334*5 

13*1 

0*341 

2*218 

3*304 

0*846 

Kncke. 

57 

1862 I., Feb. 6-3 

183*5 

334*5 

13*1 

0*310 

2*217 

8*302 

0*847 

>> 

Temiicl. 

58 

1865 11., May 27-9 

183*5 

334 *t> 

13*1 

0*341 

2*218 

3*304 

0*846 

59 

1866 I., .Tan. 11 -1 

171*0 

231*4 

162*7 

0*977 

10*32 

33*18 

0*905 

60 

1866 11., Feb. 14*0 

200*2 

200*7 

I 

11*1 

1*68*2 

3*802 

7*413 

0*558 

Faye. 
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TMt of ihs Approsdmate EleinmtB^^-^ontinuied, 



Tlnia of Perihelion 


Longi- 

Inclina. 

Perl. 

helion 

Semi. 

Axle. 

Period. 

Eccen* 


No. 

PMiage. 


Aeoending 

Node. 

tion. 

nie- 

tenco. 

tricily. 

Comet of 


T, 


0 

4 

Q 

** 

17 

< 


61 

A,D. H 1. 

1887 I., Jan. 20‘2 

• 

857*6 

• 

78*5 

« 

18*2 

1*577 

11*71 

40*09 

0*865 

Stephan. 

62 

1867 XL, May 23-9 

1868 I., Auril 17-4 , 

135*0 

101*2 

6*4 

1*563 

8*180 

5*696 

0*610 

Tempel (I,). 

63 

14*8 

101*2 

29*4 

0*597 

3*109 

5*482 

0*808 

Brorsen. 

64 

1868 III,, Sept. 14-6 

183*7 

334*5 

18*1 

0*334 

2*212 

8*289 

0*849 

Encke. 

65 

1869 I., June 29-9 

162*4 

113*6 

10*8 

0*781 

3*150 

5*592 

0*762 

Winnecke. 

66 

1869 HI., Nov. 18-8 

106*2 

296*8 

6*4 

1*068 

3*109 

5*483 

0*658 

Tompel-Swift. 

67 

1870 III., Sept 22*7 

172*8 

146*4 

16*7 

1*280 

8*507 

6*67 

0*636 

D’Arrest. 

68 

1871 III., Dec. 1*8 

206*8 

259*8 

64*8 

vm 

9*767 

13*811 

0*821 

Tuttle, 

69 

1871 V., Deo. 28*8 

183*6 

334*6 

18*1 

0*333 

2*210 

3*285 

0*849 

Encke. 

70 

1873 I., May 9*8 

169*3 

78*7 

9*8 

1*771 

3*296 

5*984 

0*463 

Tompel (I.), 

71 

1873 II., June 26*2 

186*2 

120*9 

12*8 

1*844 

3*004 

6*207 

0*558 

Tompol (II.), 

72 

1873 III., July 18*6 

200*4 

209*6 

11*4 

1*683 

8*801 

7*412 

0*557 

Fayo. 

73 

1873 VI., Oct 10*6 

14*8 

101*2 

* 29*4 

0*594 

3*106 

5*476 

0*809 

Brorsen. 

74 

1875 I., March 12-1 

166*1 

111*6 

11*8 

0*829 

3*201 

6*726 

0*741 

Winnecke. 

76 

187S II., April 18*0 

1837 

334*6 

18-1 

0*333 

2*211 

3*287 

0*849 

Encke. 

76 

1877 IV., May 10*5 

178-0 

146*2 

15*7 

1*318 

3*641 

6*664 

0*028 

D'Arreste 

77 

1878 II., July 26*2 

1887 

334*7 

13*1 

0*833 

2*212 

8*286 

0*849 

Encke. 

78 

1878 III., Sept 7*3 

185*1 

121*0 

12*8 

1*340 

3*001 

5*202 

0*554 

Tempel (11. ), 

79 

1879 I., March 30*5 

14*9 

101*3 

29*4 

0*690 

3*101 

6*470 

0*810 

Broreen. 

80 

1879 III., May 7*1 

169*5 

78*8 

9*8 

1*771 

3*295 

5*982 

0*463 

Tempel (I.). 

81 

1880 IV., Nov. 8*0 

106*2 

296*9 

6*4 

1*067 

3*113 

5*493 

0*667 

Tempel-Swift, 

82 

1881 I., Jan. 22*7 

201*2 

209*6 

11*8 

1*738 

3*854 

7*566 

0*549 

Faye. 

83 

1881 V., Sept 13*3 

812*5 

65*9 

6*9 

0*725 

4*226 

8*687 

0*828 

Denuinj^e 

84 

1881 VII., Nov. 15*8 

183*9 

334*6 

12*9 

0*343 

2*221 

3*310 

0*846 

Encke. 

85 

1864 I., Jan. 2S7 

199*2 

264*1 

74*0 

0*776 

17*2 

71*56 

0*955 

Pontt.Brookse 

80 

1884 11., Aug. 16*5 

801*0 

5*1 

6*5 

1*279 

8*078 

6*400 

0*584 

Barnard, 

87 

1884 III., Nov, 17-8 

172*7 

206*3 

25*8 

1*571 

3*580 

6*774 

0*661 

Wolf. 

88 

1885 1., March 7*6 

183*9 

834*6 

12*9 

0*342 

2*220 

8*807 

0*846 

Encke. 

89 

1885 IV., Sept 11*1 

206*8 

269*7 

64*3 

1*024 

6*742 

18*76 

0*822 

Tuttle. 

00 

1886 IV, June 6*7 

176*8 1 

53*5 

12*7 

1*327 

3*162 

5*595 

0*679 

Brooks. 

91 

1886 VI., Sept 4*4 

1886 VII., Nov. 22*4 

172*0 

104*1 ' 

14*5 

0*885 

3*234 

6*816 , 

0*726 

Winnecke, 

92 

316*1 

62*5 

8*0 

0*998 

3*536 

6-648 

0*718 

Finlay. 

93 

1887 V., Oct 8*6 

65*3 

84*5 

44*6 

1*199 

17*41 

72*65 

0*931 

Olbers. 

94 

1888 II., June 28*0 

184*0 

834*6 

12*9 

0*343 

2*220 

8*808 1 

0*845 

Encke. 

95 

1888 IV., Aug, 19*9 

201*2 

209*6 

11*3 

1*738 

3*854 

7*666 

0*649 

Faye. 

96 

1889 V., Sept 80-3 

1889 VI., Nov. 29*6 

343*6 

18*0 

6*1 

1*950 

3*684 

7*072 

0*471 

Brooks. 

97 

69*7 1 

830*6 

10*2 

1*354 

4*176 

8*534 

0*676 

Swift, 

98 

1890 V., Sept 17-6 

1890 VII., 6ot 26-6 

173*0 

146*3 

15*7 

1*324 

3*551 

6*691 

0*627 

D’Arrest. 

99 

828*2 

45*1 

12*9 

1*970 

3*448 

6*402 

0*471 

Siiitaler. 

100 

1891 II., Sept 3*4 

172*8 

206*4 

25*2 

1*693 

8*597 

6*821 

0*ri67 

Wolf. 

101 

1801 III., Oct 18*0 

184*0 

334*7 

12*9 

0*840 j 

2*218 

3*303 

0*846 

Encke. 

102 

1891 V., Nov. 16*0 

1892 III., June 13*2 

106*7 

296*5 

6*4 

1*087 

3*129 

6*634 

0*653 

Tompel-Sw’ift, 

103 

14*2 

831*7 

20*8 

2*139 

8*626 

6*904 

0*410 

Holmes. 

104 

1892 IV., June 30*9 

172*1 

104*1 

14*5 

0*887 

3*235 

6*818 

0*726 

Winnecke. 

105 

1892 V., Doc. 11*1 

170*3 

206*7 

31*2 

1*428 

3*384 

6*226 

0*578 

Barnard. 

106 

1893 III., July 12*2 

315*6 

52*6 

3*0 

0*989 

3*526 

6*622 

0*720 

Finlay. 

107 

1894 I., Fob. 9*5 

46*3 

84*4 

6*5 

1*148 

8*804 

7*42 

0*698 

Denning. 

108 

1894 III., April 23*2 

185*6 

121*2 

12*7 

1*351 

3*008 

5*218 

0*551 

Tompel (II.). 

109 

1894 IV., Oct 12*2 

296*6 

48*7 

3*0 

1*392 

3*252 

5*863 

0*572 

Do Vico-Swift, 

110 

1895 I., Feb. 4*7 

184*0 

834*7 

12*9 

0*341 

2*218 

3*308 

0*846 

Encke. 

111 

1895 II., Aug. 20*9 

167*8 

170*3 

3*0 

1*296 

8*680 

7*069 

0*648 

Swift. 

112 

1896 II., March 19*3 

201*2 

209*8 

11*3 

1*738 

8*854 

7*666 

0*549 

Faye. 

118 

1896 V., Oct 26*0 

139*6 

192*1 

11*6 

1*482 

8*500 

6*549 

0*685 

Giacobini. 

114 

1896 VI., Nov. 4*2 

343*8 

18*0 

6*1 

1*959 

8*693 

7*097 

0*469 

Brooks (1889 V.). 

116 

1896 VII., Nov. 24-6 

163*9 

246*6 

13*6 

1*110 

3*462 

6*441 

0*679 

Porrino. 

116 

1897 II., May 24*0 

173*1 

146*4 

16*7 

1*324 

3*551 

8*675 

0*627 

D’ Arrest. 

117 

1898 II., March 20*4 

173*4 

100*9 

17*0 

0*924 

8*240 

5*719 

0*716 

Winnecke. 

118 

1898.ni., May 27*8 

184*0 

834*8 

12*9 

0*841 

2*218 

3*303 

0*846 

Encke, 

119 

1898 IV., July 4*6 

172*9 

206*4 

25*2 

1*604 

8*597 

6*821 

0*667 

Wolf. 

120 

1899 II., April 28*1 

14*1 

831*7 

20*8 

2*139 

3*615 

6*874 

0*411 

Holmes (1892 III.). 

121 

1899 III., May 4*5 

206*7 

269*8 

64*6 

1*024 

6*742 

13*664 

0*822 

Tuttle (discovered 

122 

1899 IV., July 28*5 

185*6 

121*0 

1 

12*6 

1*361 

5*28 

6*281 ’ 

0*542 

TlSfW'"'’- 


During the decade 1890-1900 our knowledge of cometic 
orbits was greatly increased by a systematic effort to pro- 
Tide computers W the orbits of comets whose elements 
require revision. Beports on this matter are printed 
by Dr Kreutz, at intervals, in the V. J. S, of the 
Astronomisehe Oeiellsehcft All the computations relating 
to periodic comets are in thoroughly competent hands. 
The orbit of Wolfs comet, for example, is so well 
determined by its calculator (Bsistor TluMn) that at its 


last retorn observation agreed with computation exactly 
within the limits of accuracy set by iive-place logarithms. 
The non-periodic comets appearing since 1700 are nearly 
all in the hands of computers; only nineteen comets 
of the 18th and twenty -eight of the 19 th centupr 
were unassigned at the date of Dr Kreutz’s report in 
1898. 

The most important periodic comets are given in the fol- 
lowing table :~ 

S. III. — 21 
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COMETS 


Kami). 


Renuurki. 


Period in 
yeare. 

Encke , . , 3*303 

o&wrved in 1901. Its 
brightness in 1891 was about the same os in 1888. Sudden 
changes of brillianov were observed at some of its returns (1865 
and 1898 for example). Computers — Baoklund, Ivanow, 


.'>‘218 T.iast observed 1899. Com- 

puter— Schulhoif. 
r»‘400 I^ast observed 1884. 

.'>‘456 Lost observed 1879. See the 

remarks under Denning's 
comet below. 

.5*534 Last observed 1891. Com- 

iiutor— Bossort. 

5*818 Last oliserved 1898. Computers 

Von Hoerdtl and Hillebrand. 
5*863 Last ol^served 1894. It is the 

comet 1844 I. (De Vioo). 
Computer— Chandler. 

5*595 Lost olwerved 1886. 

5*98 Observed in 1867, 1873, and 

1879 ; subject to laige per- 
turbations by Jupiter 1879-85, and not since seen. Computer 
— Cautier. 


Tempol (II) 

Barnard 
Brnrsen 


TeinpcI ■ L. Swift . 

Winiiecko 

De Vico - E. Swift 


Brooks . 
TemiMsl (I.) 


Barnard 


6*226 


1892. Com- 


0*402 

0*441 

0*549 

0*6 


Com- 


I^t observed 
puter — Coniol. 

Ijost observed 1890. 

jmter — Spitaler. 

Discovered 1896. Computei*8— 
Rislenpart, Hadley. 
Discovered 1896. 

Discovered 1772; seen 1805, 
1826, and 1832. In 1846 
it divided into two parts, which were widely soiiaratod at its re- 
turn of 1 852. It has not since been observed. 


Spitaler 

Porrine 

Oiauobini 
Bicla (1. and II.) 


Finlay 
D’Arrost 


Wolf 


(iiocobini 


Holmes 

R. A., 5' in Dec. 
0*8 of a day only. 


6*622 


6*691 


0*821 


6*86 


0*904 


Last observed 1893 (second re- 
turn). Computer — BchulhofT. 
Observed in 1851, 1857, 1870, 
1877, 1890, 1897. Com- 
puter — Leveau. 

Regularly returning; last ob- 
served 1898. Computer— ■ 

Thraen. 

Last observed 1896. Its orbit 
somewhat resembles that of 
comet Fayo. Oorajniter — 

Pokrowsky, 

Last observ^ 1899 within its 
calculated place by 28 s. in 
Its calculated |)eriod required a correction of 
This comet was, in 1892, subject to changes 
of bnghiness su^esting internal changes. The question arises 
why HO bright a comet was not earlier discovered. Its orbit is 
moi'o nearly circular than that of any other comet, and lies 
wholly between the orbits of Mars and Jupiter, in the region of 
aHtoroids therefore. Its spectrum shows only a trace of one bright 
line. Computer — Zwiers. 

Swift . >. 7*059 Last observed 1895. It is not 

unlikely to be a return of 
lioxell's eomet of 1770. 

Brooks. . 7*097 liost observed 1896. Its spec- 

trum was continuous. It 
was at first supitosed to bo a return of LexelVs comet, but the re- 
searehes of Dr 0. L. Poor make the identity unlikely. 

Denning (II) 7*42 I^ast observed 1894. Its orbit 

lies witliin 0*16 of Jupiter’s 
orbit, and near that |H>int crosses the orbit of Bforsen’s comet. 
The two comets wore mm the point of intersection in 1881 (though 
Jupiter was not llieii near) which may account for the disappear- 
ance of Brorsen's comet since its return in 1879. 

Faye . 7*566 Last observed 1896. 

SwiR . 8*534 Last observed 1889. Com- 

puter — Coniel. 

Tjost olwerved 1881. 

Last observed 1899. Com- 
puter — Rahts. 

Lost observed 1866. 

Last observed 1867. 

Last observed 1852, 

Observed in 1812 and 1884. 
Observed in 1815 and 1887. 
Last observed 1846. 

Regularly returning. The next 
appearance is 1910. 

In tho couroe of the ten years lS90-*-99 thirty-seven 


Denning (I.) 
Tuttle 1 ^ 

Tempel • 
Stepnan 
IVestphal 
Pons-Brooks 
Olbors . 

De Vico 
Halley . 


8*867 

13*76 

33*18 

40*09 

60*7 

71*48 

72*63 

75*7 

76*37 


unexpected comets were discovered (four on photographic 
plated the oUiers after search mth visual telescopes) 
besides a number of expected (periodic) comets. During 
the years 1782 to 1841 eighty-seven comets of both 
classes were observed, or 1*45 per year, while from 1842 
to 1897 there were 241 comets^ or 4*30 per year. The 
difference in the average numbers probably represents 
nothing more than the increased attention paid to cometary 
discovery in late years. For example, ten comets were 
discovered during 1898, thi'ee of them being known 
I>eriodic comets. In the year 1840 a gold medal was 
founded by Christian VIII., king of Denmark, to be 
given to discoverers of telescopic comets, but after his 
death the award was discontinued. The comet medal 
(bronze) of the Astronomical Society of the Pacific was 
founded by Hon. Joseph A. Donohoe in the year 1890, 
and is presented to the discoverer of every unexpected 
comet on the report of a committee of the society. A 
list of the awards constitutes, therefore, a history of 
recent comotary discoveries. 

LiH of Unexpected CtmeU discovered eince 1st January • 

1890. 


Discovered 07i 
March 19, 1890 
July 18, 1890 
July 23, 1890 
Nov. 15, 1890 
Nov. 16, 1890 
March 29, 1891 
October 3, 1891 
March 6, 1892 
March 18, 1892 
August 28, 1892 
October 12, 1892 
Nov. 6, 1892 
Nov. 19, 1892 
April 16, 1898 
October 16, 1893 
March 26, 1894 
k\ml 2, 1894 
Nov. 20, 1894 
August 20, 1895 
Nov. 17, 1895 
Nov. 21, 1895 
Feb. 15, 1896 
April 13, 1896 
August 31, 1896 
Sept. 4, 1896 
Nov. 2, 1896 
Dec. 8, 1896 
October 16, 1897 
March 20, 1898 
June 11, 1898 
June 14, 1898 
June 18, 1898 
Sept. 13, 1898 
October 20, 1898 
Nov. 14, 1898 
March 3, 1899 
Sept. 29, 1899 


Discovered by 
W. R. Brooks 
Jerome Ooggia 
W. F. Denning 
T. Zona 
R. ^italer 
K. E. Barnard 
K. E. Barnard 
liowis Swift 
W. F. Denning 
W. R. Brooks 
E. E. Barnard 
Edwin Holinos 
W. R. Brooks 
J. M. Schaeborlo 
W. R. Brooks 
W. F. Denning 
W. F. Gale 
E. D. Swift 
Lewis Swift 
C. D, Perrine 
W. R. Brooks 
C. D. Perrine 
Lewis Swift 
W. E. Sperra 
£. Giocouini 
C. D. Perrine 
C. I). Perrine 
C. D. Perrine 
C. D. Perrine 
E. F. Coddington 
0. D. Perrine 

E. Giacobini 
0. D. Porrine 
W. R. Brooks 

F. L. Chase 
Lewis Swift 
E. Giacobini 


M 

Geneva, N.Y. 
Marseilles, France 
Bristol, England 
Palermo, Italy 
Vienna, Austria 
Lick Ol)8crvatory, Cal. 

Rochester,* N.Y. 
Bristol, England 
Geneva, N. y. 

Lick Observatory, Cal.* 
London, England 
Geneva, N.Y. 

Lick Ob8orvatoi*y, Cal.“ 
Geneva, N.Y, 

Bristol, England 
Paddington, N.S.W, 
Lowe OWrvatory,Cal. 


Lick „ „ 

Geneva, N.Y. 

Lick Observator}*, Cal, 
Lowe „ „ 

Randolph, Ohio 
Nice, France 
Lick Observatory, Cal. 


»» »» i» ^ 

n >> >> 


Nice, France 
Lick Observatoiy, Cal. 
Geneva, N.Y.< 

New Haven, Conn.® 
Lowe Observatoiy, Cal. 
Nice, Franco 


A few of the remarkable comets of the years 1888-1900 
are here briefly described. Comet 1888 I. exhibited 
peculiar variations in its head like those which distin- 
guished the comets 1882 11. and 1884 1. Two (or 
according to one observer three) nuclei were ondosed in 
a nebulous sheath, as in 1882 11. On 21st May, two 
months after perihelion passage, the head suddenly be- 
came about two stellar magnitudes brighter, and two jets 

were ejected from it, both much brighter than the main 
— — « — — : ' — — - 

* This is the 6rst eomet discovered by photography. 

* This comet was discovered on the photographs of tbs total solar 
eclipse token by the Lick Observatory, eclipse expedition to Chile. 

® Discovered by photography. 

® The orbit of this comet resembles that of Sdhaeberie's comet of 
1881. 

® Discovered by photography. 
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tail. The causes of such changes must be sought for 
within the comet as, in all likelihood, they were not the 
direct result of solar action. Several other comets have 
shown like variations. Comet 1889 I. is remarkable for 
the long period (971 days) during which it was under 
observation. It was observed at four oppositions to the 
sun, the last observation being 1st May 1891. At this 
time its distance from the earth was 7*40 ; from the sun, 
8*22, which is not very different from the distance of 
Saturn a 9*54. The bright comet of 1811 was not 
observed beyond 4*53 from the sun, and the great comet 
of 1882 was lost at 5*16. Comet 1892 I. was photo- 
graphed at various observatories, and the photographs 
show that its tail was of a very complex character and 
subject to great variations. W. H. Pickering (Antuds 
IL C, 0. vol. xxxii.) concludes that the variations were 
periodic, and that the whole comet rotated in a period of 
about four days on an axis through the he^ coin- 
ciding with the general direction of the tail. The motion 
of condensations in the tail led him to the conclusion that 
the total repulsive force of the sun was 39*51 times the 
force of gravity. Professor Campbell, at the Lick Obser- 
vatory, notes a diminution in the wave-length of the green 
band of the spectrum after perihelion passage. The 
changes in Holmes’s (leriodic comet of 1892 have already 
been referred to. The periodic comet 1889 V. (Brooks) 
was discovered on 6th J^y. It imssud perihelion on 30th 
September. On Ist August Professor B^nard, at the Lick 
Observatory, discovered two companion comets near by, 
and later two more. It has been suggested that the com- 
]janion comets wore separated from the main body by the 
attraction of Jupiter about May 1886, when the comet and 
planet were in proximity. The periodic comet (Tempcl- 
Swift) came within 0*13 of Jupiter in 1880 (earth’s dis- 
tance from the sun — 1), and it is worthy of remark that 
at its return in 1891 it was reported by some observers to 
have a companion comet. Comet 1892 Y. was the first 
one (except the eclipse comet of 1882) to be discovered by 
photography (by Professor Barnard at the Lick Obser- 
vatory). The first comets photographed were those of 
1881 (H. Draper); 1881 (Janssen); 1882 (Gill). All 
comets sufficiently bright arc now studied to great advan- 
tage by photography. The next bright comet that is 
favourably situated wiU yield important discoveries, which 
are foreshadowed by the results of Professor Hussey of 
the Lick Observatory on the bright comet 1893 II. (see 
FMicaUons of the Astrawmikal Society of th^ Facificy 
vol. vii., 1895, pp. 161-186). Professor Hussey’s photo- 
graphs show marked changes in the nucleus, coma, and 
tail. The comet sent off a series of condensations or 
nebulous masses whose motions were determined to be 
between 40 and 60 miles per second. The photographs 
obtained by Professor Barnard of the Lick Ob^rvatory of 
the comet 1893 IV. also show extraordinary variations in 
the quantity of matter ejected by the head to form the 
tail, and in the direction of its motion (see Knowledge^ 
February and May 1894). , (e. s. h.) 

CoiTlIIIC^ or Eumill^ a town of British India, head- 
quarters of ^ppera district in Bengal, situated on the 
river Oumti, with a station on the Assam-Bengal Railway, 
96 miles from the coast terminus at Chittagong. Popula- 
tion (1881), 13,372 ; (1891), 14,680. The town has many 
large tanks; an English church, built in 1875; a high 
school; the Elliott artisan school; four printing-presses, 
one of which issues a vernacular newspaper ; and a public 
libraiy. 

OorinlM^ a town of the province of Syracuse, Sicily, 
Italy, 90 miles by rail west by south from Syracuse, on 
the line to licata. It has a fine spring, the fabled **^th 
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' of Diana,” and limestone quarries. The insople make 
pottery. Population, 19,333. 

Oonnm^fltryi a town of France, in the arroiidisse- 
ment of Montlugon, department of Allier, 4*2 miles south- 
west of Moulins by rail. It gives its name to a coal-field, 
the output of which in 1899 amounted to 778,417 tons 
(metric); over 4000 persons are employed in connexion 
with the mines. There are very inqiortant foundries and 
forges. Population (1881), 9394 ; (1896), 9197 ; (1901), 
11,165. 

Commercial Treaties.— A commercial treaty 
is a contract between States relative to tnule. It is a 
bilateral act whereby definite arrangements arc entered 
into by each contracting jiarty towards the other — not 
mere concessions. As regards technical distinctions, an 
“agreement,” an “exchange of notes,” or a “convention” 
properly appKes to one specific subject ; whereas a “ treaty ” 
usually comprises several matters, whether commercial or 
political. 

In ancient times foreign intercourse, trade, and navigation ^vore 
in many instances regulated by international arrangements. The 
text is extant of treaties of commerce and navigation concluded 
between Carthage and Rome in 509 and 348 b.c. Aristotle 
mentions that nations were connected by commercial treaties ; 
and other classical writers advert to these engagements. Under 
the Roman Empire the matters thus dealt with became regulated 
by law, or by usages sometim&s styled laws. When the territories 
of the empire wore contracted, and the imperial authority was 
weakened, some kind of intornatioual agreements again became 
necessary. At Constantinople in the 10th century treaties cited 
by Gibbon [»rotoctcd *Hho person, eflects, and privileges of the 
Russian merchant” ; and, in Western Europe, intercourse, trade, 
and navigation wore carried on, at first tacitly by usage derived 
from Roman times, or under verbal pemiissioui given to merchants 
by the ruler to whose court they resorted. Afterwards, security 
in these transactions was affomd by means of formal docu- 
ments, such as royal letters, charters, laws, and other instruments 
possessing tlie force of Government measures. Instaiiees affecting 
English commercial relations are the letter of Charlemagne in 
798, the Brabant Charter of and the Russian Ukase of 

1509. Modifleval treaties of truce or peace often contained a clause 
permitting in general terms the renewal of xiersonal and commci'cial 
communication as it subsisted before the war. This custom is still 
followed. But these ^ mediflcval arrangements were pi’ocarious : 
they were often of tom;)orary duration, and wore usually only 
effective during the lifetime of the contracting sovereigns. 

Passing over trade agreements affecting the Eastern £m])ire, tlie 
modern commercial treaty system came into existence in the 12th 
century. Genoa, Pisa, and Venice were then well organised com- 
munities, and were in keen rivalry. Whenever their position in a 
foreign countiy was strong, a trading centre was established, and 
few or no si)ecific engagements were made on their {lart. But in 
serious competition or difficulty another course was a(lo]>ted : a 
formal agreement was oonoludra for the better security of their 
commerce and navi^tion. The arrangements of 1140 botwooii 
Venice and Sicily ; the Genoese conventions of 1149 with Valencia, 
of 1161 with Morocco, and of 1181 with the Balearic Islands ; 

I the Pisan conventions of 1173 with Sultan Sakdiu, and of 1184 
with the Balearic Islands, were the earliest Western commercial 
treaties. Such definite arrangemeiitst although still of a jiersonal 
character, wore soon iierceivea to bo preferable to general provisions 
in a treaty of truce or peace. They affoi*ded also greater security 
than privileges eivjoyea under usage ; or under ^ants of various 
kinds, whether local or royal. The iiolicy thus inaugurated was 
adopted gradually throughout Europe. The first treaties relative 
to the trade of the Netherlands wore between Brabant and Holland 
in 1203, Holland and Utrecht in 1204, and Brabant ami Cologne 
in 1251. Early northern commercial treaties are those between 
Riga and Smolensk 1229, and between Liibcck and Sweden 1269. 
The first commercial relations between the Hanse Towns and 
foreign countries were arrangements mode by guilds of mercliauts, 
not by public authorities as a governing body. For a long j)eriod 
the treaty system did not entirely supersede oonditious of inter- 
course between nations dependent onjMrmission. 

The earliest English Commercial Treaty is that wuth Norway in 
1217. It provides * * ut mercatores et homines qui sunt de potostate 
vestra Uber5 et sine impedimento terrain nostram adire possint, et 
homines et mercatores nostri similiter vestram.” These stipula- 
tions are in due treaty form. The next early English treaties ai-o 
— with Flanders, 1274 and 1814 ; Portugal, 1308, 1362, and 1386 ; 
Baltio Cities, 1319 and 1888 ; Biscay and Castile, 1351 ; Burgundy, 
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1417 aud 1496; France, 1471, 1497. and 1610; Florence, 1490. 
The cummercial treatyj^lioy in England waa carried out ayatem- 
atically under Henry lY. and Heury VIL It waa continued under 
Jamea 1. to extend to Scotland Eugliah trading iirivilegea. The 
reaulta attained in the 17th oentuty were— regularity in treaty 
arrangenienta ; their durable inatead of peraonal nature; the 
conveieion of i)enniaalve into perfect righta ; quoationa aa to con- 
traband and neutral trade stated in definite teims. Treaties were 
at first limited to exclusive and distinct engagements between 
the contracting States; each treaty differing more or less in its 
terms from other similar compacts. Afterwai'ds by extending to 
a third nation privilem granted to Mrticular countriee, the most 
favoured nation wriide began to be framed. Cromwell continued 
the commercial treaty ixilioy in order to obtain a 1‘ormal recognition 
of the Coinmou wealth from foreign Powers. His treaty of 1654 
with Sweden contains the first reciprocal English most favoured 
nation clause. Article lY. provides tliat the people, subjects, and 
inhabitants of either confederate shall have and possess in the 
countries, lands, dominions, and kingdoms of the other as full and 
ample privileges, aud as many exemptions, immunities, and liber- 
ties, as any foreigner doth or shall ]»osses8 in the dominions and 
kingdoms of the said confederate.’* The Govonimont of the 
Restoration replaced and enlarged the Proteotorato arrangements 
by fresh agreements. The general policy of the Commonwealth 
was maintained, with further provisions on behalf of Colonial 
Trade. In the new treaty of 1661 with Sweden, the jirivileges 
secured were those which **aiiy foreigner whatsoever doth or shall 
enjoy in the said dominions and kingdoms on both sides.” 

In conteni])orary troatios France obtained from Spain 
(1659) that French subjoctn should enjoy the same liber- 
ties OM had been graut^ to the English ; and England 
obtained from Denmark (1661) that the English should 
not pay more or greater customs than the jieople of the 
United Provinces and other foreigners, the Swedes only 
excepted. The colonial and navigation policy of the ITth 
century, and the iirocoedings of Louis XIV., provoked 
animosities and retaliatory ttiriffs. During the war of 
the Spanish Succession the Methuen Treaty of 1703 was 
concluded. Portugal removed prohibitions against the 
importation of British woollens; Groat Britain engaged 
that Portuguese wines should jiay oue-third loss duty than 
the rate levied on French wines. At the Peace of Utrecht 
in 1713 political and commercial treaties were concluded. 
England agreed to remove prohibitions on the importation 
of French goods, and to grant most favoured nation treat- 
ment in relation to goods and merchandise of the like 
nature from any other country in Europe ; the French 
general tariff of Septemlier IK, 1664, was to be again 
put in force for English trade. Th(j English provision 
was at variance with the Methuen Treaty. A violent 
controversy arose as to the relative importance in 1713 of 
Anglo-Portugueso or Anglo-Fi'ench trade. In the end 
the House of Conimous, by a majority of 9, rejected the 
Bill to give effect to the commercial treaty of 1713 ; and 
trade with France remained on an unsatisfactory footing 
until 1786. The other commercial treaties of Utreclit 
were very complete in their provisions, equal to those of 
the present time; and contained most favoured nation 
articles — England secured in 1715 reduction of duties on 
woollens imported into the Austrian Netherlands; and 
trading privileges in Siiauish America. Moderate import 
duties for woollens were obtained in Russia by the Com- 
mercial treaty of 1766. In the meanwhile the Bourbon 
family com|)act of August 15, 1761, assured national 
treatment for the subjects of France, Spain, and the Two 
Sicilies, and for their trade in the European territories of 
the other two States ; and most favoured nation treatment 
as regards any special tenns granted to any foreign 
country. The first commercial treaties concluded by the 
United States with £uro]iean countries contained most 
favoured nation clauses: this policy has been continued 
by the United States, but the wording of the clause has 
often varied. 

In 1786 France began to effect tariff reform by means 
of commercial treaties. The first was with Great Britain, 
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and it terminated the long-continued tariff warfare. But 
the wars of the French Revolution swept away these 
reform^ and brought about a renewal of hostile tariffs.. 
Prohibitions and differential duties were renewed, and 
prevailed on the Continent until the sixth decade of the 
19th century. In 1860 a Government existed in France 
sufficiently strong and liberal to revert to the policy of 
1786. The bases of the A^lo-French treaty of 1860> 
beyond its most favoured nation provisions, were in France 
a general transition from prohibition or high customs 
duties to a moderate tariff; in the United Kingdom 
abandonment of all protective imposts, and reduction of 
duties maintained for fiscal purposes to the lowest rates 
compatible with those exigencies. Other European 
countries were obliged to obtain for their trade the 
benefit of the conventional tariff thus established in 
France, as an alternative to the high rates inscribed in 
the general tariff. A series of commercial treaties was- 
accordingly concluded by different European Statea 
between 1861 and 1866, which effected further reduc- 
tions of customs duties in the several countries whioli 
came within this treaty system. In 1871 the Republican 
Government sought to terminate the treaties of tho 
Empire. The British negotiators nevertheless obtained 
the relinquishment of the attempt to levy protective- 
duties under the guise of compensation for im}x>8ts on 
raw materials; the duration of the treaty of 1860 was 
prolonged; and Bti2>ulationB better worded than those 
before in force were agreed to for shipping and most 
favoured nation treatment. In 1882, however, France 
terminated her existing European tariff treaties. Belgium 
aud some other countries concluded fresh treaties, less 
liberal than those of the system of 1 860, yet much better 
than anterior arrangements. Great Britain did not 
formally accept these higher duties ; the treaty of 
February 28, 1882, with Franco, which secures most 
favoured nation treatment in other matters, provides that 
customs duties shall be henceforth regulated by the 
internal legislation of each of the two States.’’ In 1892 
France also fell out of international tariff arrangements ; 
and adopted the system of doable columns of customs 
duties — one, of lower rates, to be applied to the goods of 
all nations receiving most favoured treatment; and the 
other, of higher rates, for countries not on this footing. 
Germany then took up the treaty tariff policy; and 
between 1891-94 concluded commercial treaties of twelve 
years’ duration with Austria-Hungary, Belgium, Italy, the 
Netherlands, Russia, and Switzeriand, to favour and 
develop her trade with those countries. An iinj)ortant 
series of commercial arrangements was concluded ^tween 
1884-1900 respecting the territories and spheres of 
interest of European powers in western, central, and 
eastern Africa. In these regions exclusive privil^es are 
not claimed; most favoured nation treatment is recog- 
nized, and there is a disposition to extend national treat- 
ment to all Euroj^ns and their trade. 

The Turkial^ CapitulationB are grants made by succes- 
sive Sultans to Christian nations, conferring rights 
and privileges in favour of their subjects resident or 
trading in the Ottoman dominions. In the first instance 
capituktions were granted specially to each Christian 
State, beginning with the Genoese in 1453, which entered 
into pacific relations with Turkey. Afterwards new cap- 
itolations were obtained which summed up in one document 
earlier concessions, and added to them in general terms 
whatever had been conceded to one or more other States ; 
a stipulation which became a most favouied nation article. 
The English final capitulations are of this nature; they^ 
are dat^ 1675, and have been confirmed by treaties of 
subsequent date ‘*now and for ever.” 
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Capitulations signify that which is under 

<Ustinct headings ; the Turkish phrase is ** ahM nameh,” 
whereas a treaty is “ mouahed^ ” — the latter does, and t^ 
former does not, signify a reciprocal engagement Thus, 
although the Turkish capitulations are not in themselves 
treaties, yet by subsequent confirmation they have acquired 
the force of commercial treaties, of perpetual duration as 
regards substance and principles, while details, such as 
rates of customs duties, may, by mutual consent, be varied 
from time to time. 

The moit favoured nation article already referred to 
•concedes to the State in the treaty with which it is con- 
•eluded whatever advantages in the matters comprised 
within its stipulations have been allowed to any foreign 
er third State. It does not in itself directly confer any 
particular rights, but sums up the whole of the rights in 
the matters therein mentioned which have been or may 
be granted to foreign countries. The value of the privi- 
leges under this article accordingly varies with the con- 
ditions as to those rights in each State which concedes this 
treatment. 

The article is drafted in different form : 

(1) That coutraotiiig States A. and B* agree to extend to each 
•other whatever rights and privileges they concede to countries C. 
and D., or to 0. and D. and any other country. The object in this 
instance is to ensure sjieoihcally to B. and A. whatever advantages 
C. and D. may possess. A recent instance is Article XI. of the 
treaty of May 10, 1871, between France and Germany, which binds 
them respectively to extend to each other whatever advantages they 
grant to Austria, Belgium, Great Britain, the Netherlands, Russia, 
4md Switzerland. 

(2) The present general formula : A. and B. agree to extend to 
•each other whatever advantages they concede to any third country ; 
And engage that no other or higher duties shall be levied on the 
imiKirtation into A. and B. respectively of goods the produce or 
manufacture of B. and A* than are levied on the like gooils the 
produce or manufacture of any third country the most favoured 
111 this respect. There is a similar clause in regard to exportation. 

(3) The conditional or reci]>rocity formula, ol&n used in the 18th 
•and in the early part of the 19th centuiy, namely, that whenever 
A. and B. make s^iecial concessions in mturn lor corresponding 
concessions, B. and A. respectively are either excluded from par- 
ticipation therein, or must make some additional equivalent con- 
cession in order to participate in those advantages. 

It may further bo observed that the word ** like ** relates to the 
goods themselves, to their material or quality, not to conditions of 
manufacture, mode of conveyance, or anything beyond the fact of 
their precise description ; small local facilities allowed to traffic 
between conterminous land districts are not at variance with this 
Article. 

Colonies , — The application of commercial treaties to 
•colonies depends upon the wording of each treaty. The 
•earlier colonial policy of European States was to subor- 
dinate colonial interests to those of the mother country, to 
reserve colonial trade for the mother country, and to abstain 
from engagements contrary to these general rules. France, 
Portugal, and Spain have adhered in principle to this 
policy. Germany and Holland have bwn more liberal. 
The self - government ex\joyed by the larger British 
•colonies has led since 1886 to the insertion of an article 
in British commercial and other treaties whereby the 
Assent of each of these colonies, and likewise of India, is 
reserved before they apply to each of these possessions. 
And further, the fact t^t certain other British colonies 
are now within the sphere of commercial intercourse 
controlled by the United States, has since 1891 induced 
the British Government to enter into special agreements 
•on behalf of colonies for whose products the United States 
is now the chief market. As reg^irds the most favoured 
nation article, it is to be remembered that the mother 
country and colonies are not foreign countries with respect 
to each other. The most favoured nation article^ therefore, 
does not preclude special arrangements between the mother 
country and colonies, nor between colonies. 


L TREATIES lfi5 

Terminatum. — Commercial treaties are usually con- 
cluded for a term of years, and either lapse at the end of 
this period, or are terminable then, or sulisequently, if 
either State gives the required notice. When a portion of 
a country establishes its indei^endence, for exanii[)le tlin 
several American Republics, according to present usage 
foreign trade is placed on a uniform most favoured 
nation footing, and fresh treaties are entered into to 
regulate the commercial relations of the new communities. 
In the cose of former Turkish provinces, the capitulations 
remain in force in principle until they are replaced by new 
engagements. If one State is absorbed into another, for 
instance Texas into the United States, or when territory 
passes by conquest, for instance Alsace to Germany, the 
commercial treaties of the new supreme Government take 
effect. In administered territories, Bosnia and C'yprus 
for instance, and in protected territories, it depends on 
the policy of the administering power how far the pre- 
vious fiscal system shall remain in force. When the 
separate Italian States were united into the Kingdom of 
Italy in 1861, the commercial engagements of Sardinia 
superseded those of the other States, but fresh treaties 
were concluded by the new kingdom to place international 
relations on a regular footing. When the German Emjnre 
was established under the king of Prussia in 1871, 
the commercial engagements of any State which were at 
variance with a Zollverein treaty were sui:)erseded by that 
treaty. 

The present scope of commercial treaties is well cx])rcs8od by 
Monsieur Calvo in his work on liitemational Law. They nrovido 
for the importation, ex[)ortation, transit, traushipnient, and bund- 
ing of memhandise ; customs tariffs ; navigation charges ; quarantine ; 
the admission of vessels to roadsteads, ports, and docks ; coasting 
trade ; the admission of consuls and their rights ; lishcries ; they 
detennine the local ))osition of the subjects of each Slate in the 
other country in i*ogard to residence, property, i)ayment of taxes 
or exemptions, and military service ; nationality ; and a most 
favoured nation clause. They usually contain a termination, and 
sometimes a colonial Article. Some of the matters enumerated by 
Monsieur Oalvo— consular privileges, fisheries, and nationality— are 
now dealt with by separate conventions. Contraband and neutral 
trade are not included as frequently as they were in the 18th 
century. 

The preceding statement show's that commercial tivaties afford 
to foreigners, |»ersoually, legal rights, and relief from technical 
disabilities: they afford security to trade and navigation, and 
regulate other matters comprisea in their provisions. In Europe 
the general principles established by the series of treaties 1860-66 
hold good, namely, the substitution of uniform rates of customs 
duties for prohibitions or differential rates. The disadvantages 
urged are that these treaties involve Government interference and 
bargaining, whereas each State should act independently as its 
interests require, that they are opposed to iree trade, and restrict 
the fiscal n'eedom of the legislature. It may be observed that 
these objections imply some confusion of ideas. All contracts 
may be (lesignated bargains, and some of the details of commercial 
treaties in Monsieur Calvo’s enumeration enter directly into the 
functions of government; moreover, countries cannot remain 
isolated. Tariff arrangements are, however, open to controversy. 
Without discussing the Methuen Treaty (notice was given by the 
Portuguese Government in 1835 that it should be no longer 
operative), it may be admitted that its policy would not now be 
adopted. however, two countries agree by simultauoous action 
to adopt fixed rates of duty, this agreement is favourable to 
commeive, and it is not apfmreut how it is contrary to free trade 
principles. If the Legislature is restricted from ini(K)8ing proliibi- 
tioni or differential duties, this restriction is not injurious ; and 
when maximum rates of duty are settled, this restriction eaiinot 
do harm if its duration is for a limited period ; security in business 
transactions is provided by such taxiff arrangements. 

Our conclusions are— , 

(1) that under the varying jurisprudence of nations commercial 

treaties are adopted by common consent ; , « , 

(2) that their provisions depend upon the general and fiscal 

policy of each State ; , , , ^ . 

(3) that tariff arrangements, if judiciously settled, benefit tiado ; 

(4) that prohibitions, and discriminating or differential duties, 
are injurious to trade ; and to international relations ; 

(6) that the most favoured nation clause leads to equality of 



166 


COMMONS 


tmtment and limpliftoation of tariffs, and has become a most 
valuable provision alike for persons, trade, and nnvi|ation ; 

(6) that commercial treaties are now entered into by all States ; 
and that they are necessary under modem conditions of commercial 
intercourse between nationa. (c. M. K.*) 

OommonSa — Early Hiitory . — Commons are a relic 
of the system on which the lands of England were for 
the most port cultivated during the MidSo Ages. The 
country was divided into vilS, or townships — often, 
though not necessarily, or always, coterminous with 
the parish. In each stood a cluster of houses, a 
village, in which dwelt the men of the township, and 
around the village lay the arable fields and other lands, 
which they worked as one common farm. Save for a few 
small incloBures near the village — ^for gardens, orchards, or 
paddocks for young stock — ^tho whole town^ip was free 
from permanent fencing. The arable lands lay in large 
tracts, divided into compartments or fields, usually three 
in number, to receive in constant rotation the triennial 
succession of wheat (or ryes), spring crops (such as barley, 
oats, beans, or peas), and fallow. Low-lying lands were 
used as meadows, and there were sometimes fjastures fed ac- 
cording to fixed rules. The poorest land of the township 
was left waste — to supply feed for the cattle of the com- 
munity, fuel, wood for repairs, and any other commodity of 
a renewable or ijracti(!ally inexhaustible character.^ This 
waste land is the common of our own days. 

It would seem likely that at one time there was 
no division, as l)etween individual inhabitants or house- 
holders, of any of the lands of the township, but only of 
the products. But so far Imck as accurate information 
extends the arable land is found to be parcelled out, each 
householder owning strips in each field. These strips 
are always long and narrow, and lie in sets jiarallel with 
one another. The jilough for cultivating the fields was 
maintain(;d at the common cxi)ense of the village, and 
the ilraught oxen were furnished by the householders. 
From the time when the croj) was carried till the next 
sowing, th(i field lay ojKjn to the cattle of the whole vill, 
which also had the free run of the fallow field throughout 
the year. But when two of the three fields were under 
cro])s, and the meadows laid up for hay, it is obvious that 
the cattle of the township required some other resort 
for ])asturago. This was supjdied by the waste or 
common. iJ])on it the householder turned out the oxen 
and horses which he contributed to the plough, and the 
cows and sheep, which were useful in manuring the 
common fields, — in the wonls of an old law case : “ horses 
and oxen to plough the land, and cows and sheep to 
compester it.” Thus the use of the common by each 
householder was naturally measured by the stock which 
he kept for the service of the common fields; and 
when, at a later period, questions arose as to the ex- 
tent of the rights on the common, the necessary practice 
furnished the rule, that the commoner could turn out 
as many head of ciittle as he could keep by means of 
the lands which wore jjarcelled out to him, — the rule 
of levancy and couchancy, which has come down to the 
present day. 

In the earliest post-Conquest times the vill or town- 
ship is found to be associated with an over-lord. There 
has been much controversy on the question, 
whether the vill originally owned its Icmds free 
from any control, and was subsequently reduced 
to a state of subjection and to a large extent deprived of 
its ownership, or whether its whole history has been one 
of gradual emancipation, the ownership of the waste, or 

^ There is an entiy on the Court Rolls of the Manor of Wimbledon 
of the division amongst the inhabitants of the vill of the crab-apples 
growing on tbe common* 


common, now ascribed by the law to the lord being a. 
remnant of his ownership of all the lands of the vilL (See 
Manor.) 

At whatever date the over-lord first appeared, and 
whatever may have been the personal relations of the 
villagers to him from time to time after his appearance, 
there can be hardly any doubt that the vill^ lands, 
whether arable, meadow, or waste, were substantially 
the property of the villagers for the purposes of use 
and eigoyment. They lesorted freely to the common 
for such purposes as were incident to their system of 
agriculture, and regulated its use amongst themselves. 
The idea that the common was the *4ord’s waste,” and 
that he had the power to do what he liked with it, 
subject to specific and limited qualifying rights in others, 
was, there is little doubt, the creation of the Norman 
lawyers. 

One of the earliest assertions of the lord’s proprietary 
interest in waste lands is contained in the Statute of 
Merton, a statute which, it is well to notice, sututw 
was passed in one of the first assemblies of the otMertaa’ 
Barons of England, before the Commons of the W—u 
Hoalm were summoned to Parliament, This 
statute, which became law in the year 1236, pro- 
vided that the great men of England (which had enfeoffed 
knights and their freeholders of small tenements in their 
great manors) ” might “ make their profit of their lands, 
wastes, woods, and pastures,” if they left sufficient pasture 
for the service of the tenements they had granted. Some 
fifty years later, another statute, that of Westminster the 
Second, supplemented the Statute of Merton by enabling the 
lord of the soil to inclose common lands, not only against his 
own tenants, but against neighbours ” claiming pasture 
there. These two pieces of legislation undoubt^ly mark 
the growth of the doctrine which converted the over-lord’s 
territorial sivay into property of the modem kind, and a 
corresponding loosening of the hold of the rural townships 
on the wastes of their neighbourhood. To what extent the 
two Acts were used, it is very difficult to say. We know, 
from later controversies, that they made no very great; 
change in the system on which the country was cultivated, 
a system to which, as wo have seen, commons were 
essential. In some counties, indeed, inclosurcs had, by 
the Tudor period, made greater progress than in others. 
Tusser, in his eulogium on inclosed fanning, cites Suffolk 
and Essex as inclosed counties by way of contrast to 
Norfolk, Cambridgeshire, and Leicestershire, where the 
open or “ champion ” (champain) system prevailed. The 
Statutes of Merton and Westminster may have had 
something to do with the progress of incloi^ farming ; 
but it is probable that their chief operation lay in 
furnishing the lord of the manor with a farm on the new 
system, side by side with the common fields, or with a 
deer park. 

The first event which really endangered the village 
system was the coming of the Black Death. This scourge 
is said to have «swept away half the population 
of the country. The disappearance, by no 
means uncommon, of a whole family gave the 
over-lord of the ^ the opportunity of appropriating, by 
way of escheat, the holding of the household in the commoa 
fields. The land-holding population of the townships and 
the persons interested in the commons were thus sensibly 
dimiiiidied.* 

During the Wars of the Boses the small cultivator is 
thought to have again made headway. But his diminished 
numbers, and the larger interest which the lords had 
acquired in the lands of each vill, no doubt facilitated 
the determined attack on the common-field qrstem which 
marked the reigns of Henry YIIL and Edward VI. 
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This attacl^ which had for its chief object the conver- 
sion of arable land into pasture for the sake of sheep- 
breedingi was the outcome of many causes. It was no 
longer of importance to a territoriid magnate to possess 
Th0 Tu&w ^ followers pledged to his in- 

Mgtmrimn terests by their connexion with the land. On 
reveltf- the other hand, wool commanded a high price, 

and the growth of towns and of foreign commerce 
supplied abundant markets. At the same time the confiscar 
tion of the monastic possessions introduced a race of new 
over-lords — ^not bound to their territories by any femxily 
traditions, and also tended to spread the view that 
the strong hand was its own justidcation. In order to 
keep large flocks and send many bales of wool to market, 
each landowner strove to increase his range of pasture, 
and with this view to convert the arable fields of his vill 
into grass land. There is abundant evidence both from 
the complaints of writers such as Latimer and Sir Thomas 
More, and from the Statutes and Royal Commissions of 
the day, that large inclosures were made at this time, 
and that the process was eflected with much iigustice and 
accompanied by groat hardship. “Where,” says Bishop 
Latimer in one of his courageous and vigorous denuncia- 
tions of “inclosers and rent -raisers,” “there have been 
many householders and inhabitants, there is now but a 
shepherd and his dog.” In the full tide of this movement, 
and despite Latimer’s appeals, the Statutes of Merton and 
Westminster the Second wore confirmed and re-enacted. 
Both common fields and commons no doubt disappeared in 
many places j and the country saw the first notable instal- 
ment of inclosure. But from the evidence of later years 
it is clear that a very large area of the country was still 
cultivated on the common-field system for another couple 
of centuries. When inclosure on any considerable scale 
again came into favour, it was eflected on quite diflerent 
principles ; and before describing what was essentially a 
modem movement, it will be convenient to give a brief 
outline of the principles of law applicable to commons at 
the present day. 

Imw , — ^The distinguishing feature in law of common 
land is, that it is land the soil of which belongs to one 
person, and from which certain other jjersons 
c£am^. certain profits — for example, the bite of the 
grass by the mouth of cattle, or gorse, bushes, 
or heather for fuel or litter. The right to take such a 
profit is a right of common ; the right to feed cattle on 
common land is a right of common of pasture; while 
the right of cutting bushes, gorse, or heather (more 
rarely of lopping trees) is known as a right of common 
of estovers or botes (from the Norman-French estouffer^ 
and the Saxon botan, to furnish). Another right of 
common is that of turbary, or the right to cut turf 
or peat for fuel. There are also rights of taking sand, 
gravel, or loam for the repair and maintenance of land. 
The persons who eigoy any of these rights are called 
commoners. 

From the sketch of the common-field system of 
agriculture which has been given, we shall readily infer 
that a large proportion of the commons of the country, 
and of the pecuU^ties of the law relating to commons, are 
traceable to that system. Thus, common rights are mostly 
attached to, or ei^oyed with, certain lands or houses. A 
right of common of pasture usually consists of the right to 
turn out as many cattle as the farm or other private 
land of the commoner can support in winter ; for, as 
we have seen, the ei\joyment of the common, in the 
village system, belonged to the householders of the village, 
and was necessarily measured by their holdings in &e 
common fields. The cattle thus commonable are said to 
be levant and couchant, ».s., uprising and down-lying on 
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the land. But it has now been decided that they need not 
in fact be so kept. At the present day a cuinmoncr may 
turn out any cattle belonging to him, wherever they are kept, 
provided they do not exceed in number the head of cattK? 
which can be supported by the stored summer produce of 
the land in respect of which the right is claimed, together 
with any winter herbage it produces. The animals which 
a commoner may usually turn out are those which weni 
employed in the village system — horses, oxen, cows, and 
sheep. These animals are termed commonable animals. 
A right may be claimed for other animals, such as donkeys, 
pigs, and geese ; but they are termed non-commonable, 
and the right can only bu established on proof of special 
usage. A right of pasture attached to land in the way 
we have described is said to be “api)endant” or “appur- 
tenant ” to such land. Common of iMisturo api>endant to 
land can only be claimed for commonable cattle; and 
it is held to l^ve been originally attached only to arable 
land, though in claiming the right no proof that the land 
was originally arable is necessary. This species of common 
right is, in fact, the direct survival of the use by the 
villago householder of the common of the townshij) ; while 
common of pasture appurtenant represents rights which 
grew up between neighbouring townships, or, in later 
times, by direct grant from the owner of the soil of the 
common to some other landowner, or (in the case of 
copyholders) by local custom. 

The characteristic of connexion with house or land also 
marks other rights of common. Thus a right of taking 
gorse or bushes, or of lopping wood for fuel, called fire- 
bote, is limited to the taking of such fuel as may bo 
necessary for the hearths of a |)articular house, and no 
more may be taken than is thus required. The same 
condition applies to common of turbary, which in its more 
usual form authorizes the commoner to cut the heather, 
which grows thickly upon poor soils, with the roots and 
adhering earth, to a depth of about 9 inches. Similarly, 
wood taken for the repairs of buildings (house-boto), or 
of hedges (hedge-boto or hey-bote), must l>e limited in 
quantity to the requirements of the house, farm buildings, 
and hedges of the particular property to which the right 
is attached. And heather taken for litter cannot be taken 
in larger quantities than is necessary for manuring 
the lands in resj^ect of which the right is enjoyed. It is 
illegal to take the wood or heather from the common, and 
to sell it to any one who has not himself a right to take it. 
So, also, a right of digging sand, gravel, clay, or loam 
is usually appurtenant to land, and must be exercised with 
reference to the repair of the roads, or the improvement of 
the soil, of the particular property to which the right is 
attached. 

We have already alluded to the fact that, in Norman 
and later days, every vill or townshii) was associated with 
some over-lord, — some one responsible to the crown, either 
directly or through other superior lords, for the holding of 
the land and the performance of certain duties of defence 
and military support. To this lord the law has assigned 
the ownership of the soil of the common of the vill ; and 
the common has for many centuries been styled the waste 
of the manor. The trees and bushes on the common 
belong to the lord, subject to any rights of lopping or 
cutting which the commoners may possess. The ground, 
sand, and subsoil are his, and even the grass, though the 
commoners have the right to take it by the mouths of their 
cattle. To the over-lord, also, was assigned a soignory over 
all the other lands of the vill ; and the vill came to be 
termed his manor. At the present day it is the manorial 
system which must be invoked in most coses as the 
foundation of the curiously conflicting rights which co- 
exist on a common. (See Manor.) 
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Within the bounds of a manor, speaking generally, there 
are three classes of persons possessing an interest 
in the land, viz. 

(a) Persons holding land freely of the manor, 
or freehold tenants. 

(6) Persons holding land of the manor by copy of Court 
Boll, or copyhold tenants. 

(c) Persons holding from the lord of the manor, by 
lease or agreement, or from year to year, land which was 
originally demesne, or which was once freehold or copyhold 
and has come into the lord’s hands by escheat or forfeiture. 

Amongst the first two classes we usually find the majority 
of the commoners on the wastes or commons of the manor. 
To every freehold tenant belongs a right of common of 
pasture on the commons, such right being “apiKsndant ” 
to the land which ho holds freely of the manor. This 
right differs from most other rights of common in the 
c^racteristic that actual exercise of the right need not 
be proved. When once it is shown that certain land is 
hold freely of the manor, it follows of necessity that a 
right of common of pasture for commonable cattle attaches 
to the land, and therefore Ixjlongs to its owner, and may 
be exercised by its occupant. “Common appendant," 
said the Elizabethan judges, “is of common right, and 
commences by operation of law and in favour of tillage." 

Now this is exactly what wo saw to bo the case with 
reference to the use of the common of the vill by the 
householder cultivating the arable fields. The use was 
a necessity, not dejs-nding upon the habits of this or that 
householder ; it was a use for commonable cattle only, and 
was connected with the tillage of the arable lands. It 
seems almost necessarily to follow that the freehold tenants 
of the manor are the representatives of the householders 
of the vill. However this may be, it is amongst the 
freehold tenants of tlio manor that wo must first look for 
commoners on the waste of the manor. 

Owing, however, to the light character of the services 
rendered by the freeholders, the connexion of their lands 
with the manor is often difficult to prove. Copyhold 
tenure, on the other hand, cannot be lost sight of ; and in 
many manors copyholders are numerous, or were, till quite 
recently. Copyholders almost invariably possess a right 
of common on the waste of the manor ; and when (as is 
usual) they exist side by side with freeholders, their rights 
are generally of the same character. They do not, however, 
exist as of common right, without proof of usage, but by 
the custom of the manor. Custom has been defined by a 
great judge (the late 8ir George Jessel, M.R.) as local law. 
Thus, while the freehold tenants epjoy their rights by the 
general law of the land, the copyholders have a similar 
ei\joyment by the local law of the manor. This, again, is 
what one might expect from the ancient constitution of 
a village community. The copyholders, being originally 
serfs, had no rights at law ; but as they had a slmre in 
the tillage of the laud, and gradually became possessed of 
strips in tlie common fields, or of other plots on which 
they were settled by the lord, they were admitted by way 
of indulgence to the use of the common ; and the practice 
hardened into a custom. As might be expected, there is 
more variety in the details of the rights they exercise. 
They may claim common for cattle which are not com- 
monable, if the custom extends to such cattle ; and their 
claim is not necessarily connected with arable land. 

In the present day largo numl>er8 of copyhold tenements 
have been enfranchised, t.f., converted into freehold. The 
effect of this step is to sever all connexion between the 
land enfranchised and the manor of which it was previously 
held. Technically, therefore, the common rights previously 
enjoyed in respect of the land would be gone. When, how- 
ever, there is no indication of any intention to extinguish 


such rights, the courts protect the copyholders in their con- 
tinued enjoyment ; and when an enfranchisement is effected 
under the statutes passed in modem years, the rights are 
expressly preserved The commoners on a manorial com- 
mon then will be, primd the freeholders and copy: 
holders of the manor, and the persons who own lands winch 
were copyhold of the manor but have been enfranchised. 

The occupants of lands belonging to the lord of the 
manor, though they usually turn out their cattle on ti|ie 
common, do so by virtue of the lord’s ownership of the soil 
of the common, and can, as a rale, make no claim to any 
right of common as against the lord, even though the practice 
of turning out may have obtained in respect of particular 
lands for a long scries of years. When, however, lands 
have been sold by the lord of the manor, although no right 
of common atta^ed by law to such lands in the lo^’s 
hands, their owners may subsequently enjoy stich a right, 
if it appears from the language of the deeds of conveyance, 
and all the surrounding circumstances, that there was an 
intention that the use of the common should be exyoyed 
by the purchaser. The rules on this point are very 
technical; it is sufficient here to indicate that lands 
bought from a lord of a manor are not necessarily 
destitute of common rights. 

So far we have considered common rights as they have 
arisen out of the manorial system, and out of the still 
older system of village communities. There 
may, however, be rights of common quite un- fommoa 
connected with the manorial system. Such not eoa- 
rights may be proved either by producing a aocMwitb 
specific grant from the owner of the manor or by 
long usage. It is seldom that an actual grant ^ 
is produced, although it would seem likely that such grants 
were not uncommon at one time. But a claim founded 
on actual user is by no means unusual. Such a claim may 
be based (a) on immemorial usage, t.e., usage for which 
no commencement later than the coronation of Richard I. 
can be shown, (b) on a presumed modern grant which 
has been lost, or (c) (in some cases) on the Prescription Act. 
There are special rules applicable to each kind of claim. 

A right of common not connected with the manorial 
system may be, and usually is, attached to land ; it may 
be measured, like a manorial right, by levaucy and couch- 
ancy, or it may bo limited to a fixed number of animals. 
Rights of the latter character seem to have been not un- 
common in the Middle Ages. In one of his sermons against 
inclosure, Bishop Latimer tells us his father “had walk (t.6., 
right of common) for 100 sheep." This may have been a 
right in gross, but was more probably attached to the “farm 
of £S or £4 by year at the uttermost ’’ which his father 
held. In a recent case a right of common for 200 sheep 
over the waste of the manor of Banstead was established in 
respect of the manor of South Tadworth. Such a right 
may be sold separately, and ex^joyed by a purchaser in- 
dependently of the tenement to which it was originally 
appurtenant It then becomes a right of common in gross. 

A right of common in gross is a right ei\joyed irre- 
spective of the ownership or occupancy of any lands. It 
may exist by express grant, or by user implying a modern 
lost grant, or by immemorial usage. It must be limited 
to a certain number of cattle, unless the right is claimed 
by actual grant Such rights seldom arise in connexion 
with commons in the ordinary sense, but are a frequent 
incident of Regulated or stinted pastures ; the right is then 
generally known as a cattle-gate or heastgate. 

There may be rights over a common which exclude the 
owner of the soil from all ex^'oyment of some particular 
product of the common. Thus a person, or a class of 
persons, may be entitled to the whole of the com, grass, 
underwood, or sweepage (i.e., everything which falls to the 



COMMONS 169 


sweep of tile sp^e) of a tract of land, without possessing 
any ownership in the land itself, or in the trees or mines. 
Bwsix a right is known as a right of sole vesture. 

A more limited right of tiie same character is a rijo^ht 
of sole pasturage — ^the esdusive right to take every tmng 
growing on the land in question by the mouths of cattle, 
but not in any other way. Either of these rights may 
exist throughout the whole year, or during part only. A 
right of sole common pasturage and herbaj^ was given to 
a certain class of commoners in Ashdown Forest on the 
partition of the forest at the end of the 18th century. 

We have seen that the common arable £iel& and 
common meadows of a vill were thrown open to the 
stock of the community between harvest and 
RigAitim seed-time. There is still to be found, here 
and there, a group of arable common fields, 
and occasionally a piece of grass land with many 
of the characteristics of a common, which turns out to 
be a common field or meadow. The Hackney Marshes 
and the other so-called commons of Hackney are really 
common fields or common meadows, and along the valley 
of the Lea a constant succession of such meadows is 
met with. They are still owned in parcels marked by 
metes ; the owners have the right to grow a crop of hay 
between Lady Day and Lammas Day ; and from Lammas 
to March the lands are subject to the depasturage of stock. 
In the case of some common fields and meadows the right 
of feed during the open time belongs exclusively to the 
owners ; in o&ers to a larger class, such as the owners 
and occupiers of all lands within the bounds of the parish. 
Anciently, as we have seen, the two classes would bo 
identical. In some places new-comers not owning strips 
in the fields were admitted to the right of turn out ; in 
others, not Hence the distinction. Similar divergences 
of practice will be found to exist in Switzerland at the 
present day ; nieder-ffelasaene, or new-comers, are in some 
communes admitted to all rights, while, in others, privileges 
are reserved to the hilrger^ or old inhabitant householders. 

Some of the largest tracts of waste land to be found 
in England are the waste or commonable lands of Boyal 
Forests or Chases. The thickets and pastures 
Righuia Epping Forest, now happily preserved for 
PmaiM. London under the guardianship of the City 
Corporation, and the noble woods and far- 
stretching heaths of the New Forest, will be called to 
mind, ^nnock Chase, unhappily inclosed according to 
law, though for the most part BtUl lying waste, Dartmoor, 
and Ashdown Forest in Sussex, are othidr instances ; and 
the list might be greatly lengthened. Space will not 
permit of any description of the forest system; it is 
enough, in this connexion, to say that the common rights 
in a forest were usually eqjoyed by the owners and occu- 
piers of land within its bounds (the class may differ in 
exact definition, but is substantially equivalent to this) 
without reference to manorial considerations, Epping 
Forest was saved by the proof of this right. It is often 
said that the right was given, or confirmed| to the inhabitr 
ants in consideration of the burden of sup^xirting the deer 
for the pleasure of the king or of the owner of the chase. 
It seems more probable that the forest law prevented the 
growth of the manorial system, and with it those rules 
which have tended to restrict the class of persons entitled 
to enjoy the waste lands of the district. 

We have seen that in the case of each kind of common 
there is a division of interest. The soil belongs to one 
_ person; other persons are entitled to take 
certain products of the soil. This division of 
fa tT/ ftsiriv interest preserves the common as an open 
space. The commoners cannot inclose, because 
the land does not belong to them. The owner of the soil 


caimot inclose, because inclosure is inconsistent with tho 
enjoyment of tho commoners' rights. At a very early 
date it was held tliat the right of a commoner proceeded 
out of every part of the common, so that tho owner of 
the soil could not set aside part for tho commoner and 
inclose the rest Tho Statutes of Merton and Westminster 
the Second were passed to get over this difficulty. Ihit 
under these statutes the burdon of proving that sufficient 
pasture was left was thrown upon tho owner of the soil ; 
such proof can very seldom bo given. Moreover, the 
statutes have never enabled an inclosure to be made 
against commoners entitled to estovers or turbary. It 
seems clear that the statutes had Income obsolete in the 
time of Edward VI., or they would not have been re- 
enacted. And we know that the zealous advocates of 
incloBure in tho 18th century considered them worthless 
for their purposes. Practically it may be taken that, save 
where the owner of the soil of a common acquires all the 
lands in the township (generally coterminous with the 
parish) with which the common is connected, an inclosure 
cannot legally be effected by him. And even in the latter 
case it may be that rights of common are enjoyed in 
respect of lands outside the parish, and that such rights 
prevent an inclosure. 

Modem Inclo8ure, — ^When, therefore, the common-field 
system began to fall out of gear, and the increase of 
fiopulation brought about a demand for an 
increased production of corn, it was felt to bo 
necessary to resort to Parliament for power to 
effect inclosure. The legislation which ensued 
was based on two principles. One was, that all persons in- 
terested in the open land to be dealt with should receive 
a proportionate equivalent in inclosed land ; the other, that 
inclosuro should not be prevented by the opj)osition, or 
the inability to act, of a small minority. Assuming that 
inclosuro was desirable, no more equitable course could 
have been adopted, though in details particular Acts may 
have been objectionable. The first Act was |)assed in 
1709 ; but the i)recedont viras followed but slowly, and 
not till the middle of the 18th century did the annual 
number of Acts attain double figures. Tho high-water 
mark was reached in the perii^ from 1765 to 1785, 
when on an average forty-seven Acts w^cre passed every 
year. From some cause, possibly the very consider- 
able expense attending upon tho obtaining of an Act, tho 
numbers then began slightly to fall off. In the year 
1793 a Board of Agriculture, ap^mrently similar in char- 
acter to the Chambers of Commerce of our own day, was 
established. Sir John Sinclair was its president, and 
Arthur Young, tho well-known agricultural reformer, was 
its secretary. Owing to tho efforts of this body, and of a 
Select Committee appointed by the House of Commons on 
Sinclair’s motion, the first General Inclosuro Act was passed 
in 1801. This Act would at the present day be called an 
Inclosure Clauses Act. It contained a number of provisions 
applicable to inclosures, which could be incorporated, by 
reference, in a private Bill. By this means, it was ho{jed, 
tho length and complexity, and consequently the expense, 
of inclosuro Bills would be greatly diminished. Under tho 
stimulus thus applied inclosure proceeded apace. In thc» 
year 1801 no less than 119 Acts were passed, and tho total 
area inclosed probably exceeded 300,000 acres. Three 
inclosures in the Lincolnshire Fens account for over 
53,000 acres. As before, the movement after a time 
spent its force, the annual average of Acts failing to about 
twelve in the decade 1830-40. Another Parliamentary 
committee then sat to consider how inclosure might be pro- 
moted ; and the result was the Inclosuro Act, 1845, which, 
though much amended by subsequent legislation, still 
stands on the statute-book. The chief feature of that 
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Act was the appointment of a permanent Commission to 
make in each case all the inquiries previously made 
(no doubt capriciously and imperfectly) by Committees 
of the two Houses. The Commission, on being satis- 
fied of the propriety of an inclosure, was to draw up a 
provisional order prescribing the general conditions on 
which it was to be carried out, and this order was to be 
submittcMl to Parliament by the Government of the day 
for confirmation. It is believed that these inclosure orders 
afford the first example of the provisional order system 
of legislation, which lias recently attained such large 
projtortions. 

Again inclosuro moved forward, and between 1845 and 
1869 (when it received a sudden check) 600,000 acres 
liassed through the hands of the Inclosuro Commission. 
Taking tlus whole period of about a century and a half, 
when Parliamentary inclosure was in favour, and making 
an estimate of acreage where the Acts do not give it, the 
result may bo thus summarized ; — 

Aor««. 

From 1709 to 1797 . . . 2,744,926 

„ 1801 to 1842 . . . 1,807,964 

„ 1845 to 1869 . . . 618,000 

Add for Forests inclosod under Special 

Acte ... . 100,000 

4,770,890 

The total area of England being 37,000,000 acres, we shall 
probably not be far wrong in concluding that about one 
aens in every seven was inclosed during the period in 
question. ] luring the first period, the lands inclosed con- 
sisted mainly of common arable fields ; during the second, 
many great tracts of moor and fen were reduced to sever- 
alty ownership. In the third period, inclosuro proliably 
related chiefly to the ordinary manorial common ; and it 
seems likely tliat, on the whole, England would have 
gained, had inclosure stopped in 1845. 

As a fact it stopped in 1869. Before the Inclosure 
Commission had been in existence twenty years the feel- 
ing of the nation towards commons began to 
mmma? ebange. The rajiid growth of towns, and esjie- 
‘ cially of London, and the awakening sense of 
the importjinco of protecting the public health, brought 
about an appreciation of the value of commons as 
open Bjiaces. Naturally, the metropolis saw the birth of 
this sentiment. An attenqited inclosure in 1864 of the 
commons at Epsom and Wimbledon aroused strong 
opposition ; and a Select Committee of the House of 
Commons was apy>ointed to consider how the London 
commons could best bo i,)reaorved. The Metropolitan 
Board of Works, then in the vigour of youth, though 
eagiir to become the o])cn-8{)aco authority for London, 
could make no Initter suggestion than that all persons 
interested in the commons should be bought out, that 
the board should dcfniy the expense by selling parts 
for building, and should make parks of what was left. 
Had this advice lieen followed, London would probably 
have lost two-thirds of the o])en s^iace which she now 
eiyoys. Fortunately a small knot of men, who afterwards 
formed the Commons l^t^servation Society, took a broader 
and wiser view. Chief amongst them were the late Mr 
Philip Lawrence, who acted as solicitor to the Wimbledon 
opposition, and subsequently organized the Commons 
reservation Society, Mr George Shaw-Lefevre, chairman 
of that Society since its foundation, the late Mr John 
Locke, and the late Lord Mount Temple (then Mr W. F. 
Cowper). They urged that the conflict of legal interests, 

' which is the special characteristic of a common, might be 
trusted to preserve it as an oyxsn space, and that all that 
I^irliament could usefully do, was to restrict Parlia- 
mentary inciosure, and to pass a measure of police for the 


protection of commons as open spaces.. The Select Com- 
mittee adopted this view. On their report, was passed the 
Metropolitan Commons Act, 1866, wldch prohibited any 
farther Parliamentary inclosores within the Metropolitan 
police areai and provided means by which a common 
could be put under local management. The lords of the 
manors in which the London commons lay felt that 
their opportunity of making a rich harvest out of land, 
valuable for building, though otherwise worthless, was 
slipping away ; and a battle royal ensued. Inclosures 
wore commenced, and tlxe Statute of Merton prayed in 
aid.. The public retorted by legal proceedings taken in 
the names of commoners. These proceedings — ^which 
culminated in the mammoth suit as to Imping Forest, 
with the Corporation of London as plaintiffs and fourteen 
lords of manors as defendants — ^were uniformly success- 
ful ; and London commons were saved. By degrees the 
manorial lords, seeing that they could not hope to do 
better, parted with their interest for a small sum to some 
local authority; and a large area of the common land, 
not only in the county of London but in the suburbs, is 
now in the hands of the representatives of the rate- 
stayers, and is definitely appropriated to the recreation of 
the public. 

Moreover, the Commons Preservation Society was able 
to base, upon the uniform success of the commoners in the 
law courts, a ]>lea for the amendment of the 
law. The Statute of Merton, wo have seen, meat o# 
purports to enable the lord of the soil to Statute e/ 
inclose a common, if he leaves sufficient yias- 
ture for the commoners. This statute was constantly 
vouched in the litigation about London commons; but 
in no single instance was an inclosure justified by 
virtue of its provisions. It thus remained a trap to 
lords of manors, and a source of controversy and exjHjnse. 
In the year 1893 Lord Thring, at the instance of the 
Commons Preservation Society, carried through Parliament 
the Commons Law Amendment Act, which provided that 
in future no inclosure under the Statute of Merton should 
bo valid, unless made with the consent of the Board of 
Agriculture, which was to consider the expediency of the 
inclosure from a public yioiiit of view. 

The movement to preserve commons as open spaces 
soon spread to the rural districts. Under the Inclosure 
Act of 1845 provision was made for the allot- 
ment of a part of the land to be inclosed for 
field gardens for the labouring poor, and for 
recreation. But those who were interested in effecting an 
inclosure often convinced the Inclosure Commissioners, 
that for some reason such allotments would be useless. 
To such an extent did the reservation of such allotments 
become discredited that, in 1869, the Commission pro- 
posed to Parliament the inciosure of 13,000 acres, with 
the reservation of only one acre for recreation, and none 
at all for field gardens. This proposal attracted the 
attention of the late Mr Fawcett, who, after much 
inquiry and consideration, came to the conclusion that 
inclosures were, speaking generally, doing more harm 
than good to the agricultural labourer, and that, under such 
conditions as the Commissioners were prescribing, they 
constituted a serious evil. With characteristic intrepidity 
he opposed the annual Inciosure Bill (which had come to 
be considered a mere form) and moved for a Committee 
on the whole subject. The ultimate result was the 
passing, seven years later, of the Commons Act,. 1876. 
This measure, introduced by a Conservative Government, 
laid down the principle that an inclosuro should not be 
allowed unless distinctly shown to be for the benefit, not 
merely of private persons, but of the neighbourhood 
generally and the public. It imposed many <^ecks upon 
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the process, and, following the course already adopted in 
the case of Metropolitan commons, offered an alternative 
method of making commons more useful to the nation, 
viz., their management and regulation os open spaces. 
The effect of this legislation and of the changed attitude 
of the House of Commons towards inclosure has been 
almost to stop that process, except in the case of common 
fields or extensive mountain wastes. Only some twenty- 
four commons, comprising about 26,000 acres, have been 
inclosed by Act of Parliament since 1876 

We have alluded to the regulation of commons as open 
spaces. The primary object of this process is to bring 
a common under the jurisdiction of some con- 
stituted authority, which may make bye-laws, 
enforceable in a summary way before the magis- 
trates of the district, for its protection, and may appoint 
watchers or keepers to preserve order and prevent 
wanton mischief. There are several means of attaining 
this object. Commons within the Metropolitan police 
district — the Greater London of the Begistrar-Oeneral — 
are in this respect in a position by themselves. Under 
the Metropolitan Commons Acts, schemes for their local 
management may be made by the Board of Agriculture 
(in which the Inclosure Commission is now merged) with- 
out the consent either of the owner of the soil or the 
commoners — who, however, are entitled to comiicnsation 
if they can show that they are injuriously affected. 
Outside the Metropolitan police district a provisional 
order for regulation may be made under the Commons 
Act, 1876, with the consent of the owner of the soil 
and of persons representing two -thirds in value of all 
the interests in the common. And under an Act passed 
in 1899 the council of any urban or rural district 
may, with the a[)proval of the Board of Agriculture 
and without recourse to Parliament, make a scheme for 
the management of any common within its district, pro- 
vided no notice of dissent is served on the Board by the 
lord of the manor or by persons representing one -third 
in value of such interests in the common as are affected by 
the scheme. There is yet another way of jirotecting a 
common. A iiarish council may, by agreement, acquire an 
interest in it, and may make bye-laws for its regulation 
under the Local Gbvernment Act, 1 894. It is probable that 
in future commons outside the Metropolitan police area will 
be managed chiefly under the Acts of 1 894 and 1 899. They 
undoubtedly proceed on right lines. For, with the growth 
of efficient local government, commons naturally fall to be 
protected and improved by the authority of the district. 

It remains to say a word as to the extent of common 
land still remaining open in England and Wales. In 1843 
it was estimated that there were still 10,000,000 
* ^ acres of common land and common-field land. 

In 1874 another return made by the Inclosuro Com- 
mission made a guess of 2,632,772. These two returns 
were made from the same materials, viz., the Tithe Com- 
mutation Awards. As less than 700,000 acres had been 
inclosed in the intervening period, it is obvious that the 
two estimates are mutually destructive. In July 1875 
another version was given in the Betum of Landowners 
(generally known as the Modem Domesday Book), 
compiled from the valuation lists made for the puqx)ses 
of rating. This return put the commons of the country 
(not including common fields) at 1,524,648 acres. It is 
impossible to view any of these returns as accurate. 
Those compiled from the Tithe Commutation Awards 
are based largely on estimates, since there are many 
parishes where the tithes had not been commuted. On 
the other hand, the valuation lists do not show waste and 
unoccupied land (which is not rated), and consequently the 
information as to such lands in the Beturn of Landowners 
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was based on any materials vrhich might hapi>en to b(? at the 
disposal of the Clerk of the Guardians. All we can say, 
therefore, is that the acreage of the remaining comnum 
land of the country is probably somewhere bt*twet*n 
1,500,000 and 2,000,000 acres. It is most capriciously 
distributed. In the Midlands there is very little to be 
found, while in a cxmnty of ])Oor soil, like Surrey, nearl}' 
every parish has its common, and there are large trades of 
heath and moor. In 1866, returns were made to IWlia- 
ment by the Overseers of the Poor of the commons w ithin 
15 and within 25 miles of Charing Cross. The acreage 
within the larger area was put at 38,450 acres, and within 
the smaller at 13,301; but owring to the difference of 
opinion which sometimes prevails upon the (luestion, 
whether land is common or not, and the carelessness of 
some jmrish authorities as to the accuracy of their returns, 
even these figures cannot l)o taken as more than approxine 
atoly correct. The Metroiwlitan police district, within whicli 
the Metropolitan Commons Acts are in force, approaches in 
extent to a circle of 15 miles^ radius. Within this district 
nearly 12,000 acres of common land have bt>en put under 
local management, either by means of the Commons Acts 
or under special legislation. London is to l^e congratulated 
on having secured so much rtJ<‘reatioii ground on its 
borders. But when the enormous jxqmlatiou of the 
capital and its rapid growth and exyiansion are considered, 
the conclusion is inevitable, that not one acre of common 
land within an easy railway journey of the metropolis can 
be spared. 

Authorities.— Makshall. Elcmcniara and Pra4:ticcd Treatise 
on Landed Property* Londot), 1804.— jilAiTLAND. Domesday 
Look and Beyond. Cambridge, 1897. — Borough and To'tcnship. 
Cambridge, 1898. — Skeboum. TAc Mnglish Village Caumunity. 
London, 1883. — Williams, Joshua. Bights of Cmnnmu Loudon, 
1880. — Shaw-Lepevrk. English Commons and Forests. London, 
1894. — Hunter. TliePresermtionofOpeniiijmes. London, 1890. — 
“The Movements for the Inrlosuro and Preservation of Open 
Lands,'* Journal of the Royal Statistical Society, vol. lx. part ii., 
June 1897. Returns to House of Cmnmons, 1843, No. 325 ; 1870, 
No. 320; 1874, No. 85. Return of Lamiowners, 1875. Annual 
Reports of Inclosurc Commission and Board of Agriculture. Revised 
Statutes and Statutes at large. 

CoiflOy chief town of the Italian province of C'omo, 
and situated at the south-western extremity of the lake i.»f 
the same name. Next to Milan, Como lias imule more ra])id 
progress than any Lombard city since 1875. Its jiopula- 
tion, which numlx?red 25,560 in 1881, was 38,902 in 
1901, while the population of the province was 576,276 
in 1901, having increased by 61,226 since 1881. The 
density of the jiopulation is 2 ‘16 jier square kilometre. 
In Como and its immediate neighbourhood many large 
silk- weaving establishments have been founded. In con- 
sequence of tlie construction of a funicular railway from 
Como to Bmnate Hill, 716 metres above the city, a new 
quarter and climatic station have grown up at Brunatc. 
Between 1881 and 1900, 179 kilometres of new' railways 
were built in the province of Como, Ixjsides two funicular 
railways and an electric tramw'ay. A further electric line 
is in course of coiistniction. The making of jirovihcial 
and State roads has kept pace wdtli the growth of railw'ay 
communication. At the same time, the navigation of the 
three lakes of Como, Maggiore, and Lugano, both by 
steam and sailing vessels, has notably increased. A 
telephone system, 310 miles in length, connects Como 
with the chief communes of the province. In 1900 the 
industrial establishments of the province of Como num- 
bered 870, of which nearly one-half are devoted to various 
branches of the silk industry. There are, besides, cotton 
industries, paixjr-making, iron-working, telegraph cables, 
lime-kilns, and cement factories. The number of work- 
men and workwomen employed in the silk industry is 
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55,000. In 1860 Como pos8eBHod 3000 hand looms ; in 
1899, 11,000, while 3500 machine looms had been 
introduced. Since one machine loom is equal to three 
hand looms, the weaving potentiality of Como has been 
multiplied sevenfold in thirty years. The imi)ortance of 
this development is the more noteworthy in view of the 
fact that, while Como possesses 3500 steam looms, only 
2000 exist in the rest of Italy. The Como factories yield 
products of an estimated annual value of 60,000,000 lire. 
Most of the Como silk is ex|x>rted, especially to London 
and to the Levant. 

The mountainous character of the province of Como 
and the excessive subdivision of landed property retard 
the introduction of improved methods of agriculture. The 
Agricultural Unions, however, have succeeded in iiroinoting 
the use of artificial manure and in increasing the pro- 
ductivity of the soil The most imi)ortaut improvements 
have taken place in regard to the raising of silk-worms by 
the introduction of a system of selecting the eggs, and by 
modifications of the peasants’ houses. Industrial progi^ 
and agricultural improvements have combined in producing 
in the province an unusual degree of jirosjierity. The 
spirit of initiative and the activity of the inhabitants 
found expression in 1899 in the Bilk and Electrical 
Exhibition, organized to iselebrate the first centenary of 
the invention of the electric pile by Alessandro Volta, a 
native of Como. The Exhibition, ojiened in May 1899, 
was destroyed by tiro in the following July, but was 
rebuilt and reoijenod within a few weeks by its original 
organizers. An International Electrical Congress took 
place in connexion with the Exhibition. The distinction 
gained as early as the ninth century in building and 
architecture by the Magistri Comacini still excites the 
emulation of the inhabitants of the region, who, as 
socialists in the art of building, emigrate to all 
Euroo* The spirit of reverence for historical buildings 
and local artistic memories has led to the icstoration 
during the last few years of Como Cathedral, and of the 
churches of Bant’ Abbondio, Ban Fedole, San Car|K)foro, 
and other minor monuments of the province. (l. Bi.) 

ComOp a lake of North Italy, lying at the foot of the 
Khmtic Alps, directly north from Milan. Area, according 
to Marinelli, 56^ s(|uare miles; maximum depth, 1358 ft. ; 
altitude above sea-level, 653 ft. ; temperature at the 
bottom, 4 2'’ *8 Fahr. During the day a southerly wind, 
the Breva, blows pretty constantly, and during the night 
a northerly wind, the Tivano. The difference between 
“high” water and “low” water levels amounts to as 
Tnuch as 16 ft. Its shores are thickly studded with silk 
factories. 

Comoro IslondSi a group of islands belonging 
to France, situated half-way between Madagascar and the 
African continent, to the north of the Mozambique Channel. 
The following table of the area and population of the only 
four of any size gives one of the sets of figures offered by 
various authorities : — 


Inland. 

Area (square tnilesX 

Population. 

Hsyotta .... 

140 

9,000 

Great Comoro . . . 

88.'> 

60,000 

Moheli 1 

1 90 

9,000 

Aigouan .... 

14.^> 

12,000 

Total. . . . 

7<50 

80,000 


The islands are of volcanic formation and bristle with 
mountains, the highest of which is Coratola (8500 feet). 
The soil is veiy fertile, and covered with forests of cocoanut 
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and fig trees. The climate is in general warm, but not 
torrid nor unsuitable for Europeans. The dry season lasts, 
from May to October, the rest of the year being rainy. 
The natives, who form practically the whole of the popular 
tion, are of Malagasy, Negro, and Arab blood. The more* 
important localities are Dzaudai, a small island off Mayotte,, 
where are the government headquarters ; M’sap4r4, on the^ 
opposite mainland, which is the chief centre of trade in the< 
island; Bambao, in Axgouan; Fomboni, in Moheli; and. 
Movoui, in Great Comoro. 

Mayotte was occupied as a colony in 1843, and has 
long been complotely subject to the French, who, how- 
ever, have experience some trouble in the other idands,, 
over which they extended a protectorate in 1886. The 
administration, as regulated by the decree of Beptember 
1899, is under a governor of the whole group, who* 
himself administers Mayotte, but governs the other three- 
islands through administrators. At Mayotte there are a. 
tribunal of fint instance and a paymaster. Each island 
lias its own local budget. That of Mayotte, which alone 
receives a subvention from France, shares more than half 
the totals, which in 1901 were estimated to balance at- 
about £20,000. Mayotte also appropriated £1055 in. 
the 1901 colonial budget of* Franco, and in consequence^ 
of a destructive cyclone in 1898 borrowed £20,000, to 
be (laid in 20 years, without interest. Great Comoro has a 
debt of £38,000. Mayotte produces sugar, vanilla, rice, 
coffee, cacao. For the rest, Anjouan is the most favourable- 
to cultivation, 6sx)ecially of vanilla, but the cocoanut is 
gathered. In Great Comoro copra is prepared and zebras 
are reared. The only industrial establi^ments in the group 
are sugar-works and saw-mills. Trade statistics are only 
issued for Mayotte, but this term may include the whole 
group. In 1898 imports totalled £28,300 (France 
£21,200). In 1898 exports totalled £49,320 (France. 
£47,890). The movement of the vessels of the Messageries. 
Maritimes at Mayotte reaches 5000 tons for vessels with* 
cargoes. At present it is rather because of their strategic- 
than their commercial value that the Comoros are of 
importance. A coaling station has been established among - 
tliem. 

See Henbique. Lea Colmies Fran^iaea, Paris, 1889 . — Lee.. 
French Cohniea, Foreign Office Re]!X>rt, 1900. VAwiie Colmiala,, 
Paris, 1900. (p. l.) 

Compcinya — Joint stock enterprise derives its- 
vitality from the co-operative principle, % which a multi- 
tude of small investors create a fund to be used in further- 
ance of some commercial undertaking for the common 
benefit of all. The natural growth and expansion of this 
fruitful principle was checked until the middle of the nine- 
teenth century by the notorious risks attaching to unlimited 
liability. In the cose of an ordinary partnership, though 
their liability is imlimited, the partners can generally tell 
w*hat risks they are incurring. Not so the shareholders, 
of a company. They delegate the management of their 
business to a board of directors, and they may easily find 
themselves con^mitted by the fraud or folly of its members 
to engagements which in the days of unlimited liability^ 
meant ruin. Failures like those of Overend and Gurney,, 
and of the Glasgow Bank, caused widespread misery and 
alarm. It was not until limited liability had been grafted 
on the stock of the co-operative system that the real 
potency of the principle of industrial co-operation be- 
came apparent. We owe the adoption of the limited 
liability principle to the clear-sightedness of Lord Sher- 
brooke — then Mr Robert Lowe — and to the vigorous, 
advocacy of Lord Bramwell. We owe it to Lord Bramwell 
also that the principle was made a feasible one. The- 
practical diificulty was how to bring home to persons deal- 
ing with the company notice that the liability of the share- 
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liolders waa limited. Lord Bromwell solved the problem 
by a happy suggestion — ** write it on my tombstone/* he 
said humorously to a friend. This was that the company 
should add to its name the word ** Limited ’* — ^paint it up 
on its premises, and use it on all its invoices, bills, pro- 
missory notes, and other documents. The proixisal was 
adopted by the Legislature and has worked successfully. 
The best evidence of the influence which the introduction 
of limited liability has exercised is to be found in the 
returns of companies registered under the Act of 1862. 
That Act contemplates three classes of companies — (1) 
oompaniea limited by shares, (2) companies limited by I 
.guarantee, (3) unlimited companies. The number of 
•companies limited by shares which were registered from 
the commencement of the Act to the year 1901 is 
60,000 ; of companies limited by guarantee, 1300 ; of 
unlimit^ companies, 140. The companies limited by 
«hares show a progressive increase from 689 in 1863 to 
4675 in 1897 ; the unlimited companies registered in 
1863 were 8 in number, in 1897 they were nil. The 
unlimited company is practically an extinct si)ocies. The 
company limit^ by shares has become the normal typo : 
it is incomparably the most important, and as such it is 
chiefly dealt with in this article. 

CompanieB Limited by Shares. — The Companies Act, 
1862, was intended to constitute a comprehensive code of 
law applicable to joint stock trading companies for the 
whole o£ the United Kingdom. Recognizing the mischief 
of large trading concerns being carried on by fluctuating 
bodies, the Act begins by declaring that no company, 
association, or partnership, consisting of more than twenty 
persons, or ten in the case of banking, shall be formed 
after the commencement of the Act for the purpose of 
carrying on any business which has for its object the 
acquisition of gain by the company, association, or part- 
nership, or by the individual members thereof, unless it is 
registered as a company under the Act, or is formed in 
pursuance of some other Act of Parliament or of letters 
patent, or is a company engaged in working mines within 
and subject to the jurisdiction of the Stannaries. Broadly 
epeaking, the meaning of the Act is that all commercial 
undertakings, as distinguished from literary or charitable 
associations, shall be registered. Business ” has a more 
extensive signification than *Hrade.” Having thus cleared 
the ground the Act goes on to provide in what manner a 
company may be formed under the Act. The machinery 
js simple, and is described as follows : — 

** Any seven or more persons associated for any lawful 
purpose may, by subscribing their names to a memoran- 
dum of association and otherwise complying with the 
requisitions of this Act in respect of registration, form an 
incorporated company with or without limited liability '* 
i(§ 6). The fact that six of the subscribers are mere dummies, 
derk^ or nominees of the seventh, will not aflfect the 
validity of the company ; so the House of Lords decided 
in Salomon v. Salomon and Co. (1897, A. C. 22). The 
Msanr* document to be subscribed — the Memorandum 
mmdamot of Association — corre8[>onds, m the case of 
AMMoeia* companies formed under the Companies Act, 
ilea. 1862, to the charter or deed of settlement in 
the case of other companies. The fonn of it is given in 
the schedule to the Act, and varies slightly according as 
the company is limited by shares or guarantee, or is un- 
limited. (1^ the 2nd schedule to the Act, forms A, B, 
O, p.) It is required to state, in the case of a company 
limited by shares, the five following matters : — 

1. The name of the proposed company, with the 
addition of the word ** limited ” as the last word in such 
name. 

The part of the United Kingdom, whether England, 
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Scotland, or Ireland, in which the registered office of the 
company is proposed to be situate. 

3. The objects for which the proposed company is to l>c 
established. 

4. A declaration that the liability of the members is 
limited. 

5. The amount of capital 'with which the company pro- 
poses to be registered, divided into shares of a ceitain 
fixed amount. 

No subscriber of the memorandum is to take less than 
one share, and each subscriber is to write opposite his 
name the number of shares he takes. 

These five matters the Legislature has deemed of such 
intrinsic importance that it has required them to be set 
out in the comiiany’s Memorandum of Association. They 
are the essential conditions of incorporation, and as such 
they must not only be stated, but the policy of the Logis- 
lature has made them unalterable, with certain exceptions. 

The most important of these five conditions is the third, 
and its importance consists in this, that the objects defined 
in the memorandum circumscribe the sphere of the com- 
pany’s activities. This principle, which is one of public 
policy and convenience, and is known as the “ ultra tires 
doctrine,” carries with it important consequences, because 
every act done or contract made by a company ultra vires, 
i.e., in excess of its powers, is absolutely null and void. The 
];)olicy, too, is a sound one. Shareholders contribute their 
money on the faith that it is to be employed in prosecuting 
certain objects, and it would be a violation of good faith 
if the company, i.e., the majority of shareholders, were to 
be allowed to divert it to something quite different. So 
strict is the rule that not even the consent of every in- 
dividual shareholder can give validity to an ultra vires 
act. The consent of all the shareholders was, till quite 
recently, equally incompetent to alter the objects defined 
in the memorandum, as being part of the so-callcd charter. 
The inconveniences attending this unalterability of the 
objects were, however, so sensibly felt that in 1890 the 
Companies (Memorandum of Association) Alteration Act 
was passed, qualifying the prohibition against alteration, 
but only to a limited extent. This Act enables a company 
to obtain the sanction of the Court to au alteration of the 
objects in its memorandum when it appears that the alter- 
ation is required for certain specified purposes, such as the 
carrying on of the com|)any’s business more economically 
or more efficiently. 

A company’s Memorandum of Association was described 
by Lord Cairns as its charter. The Articles of Association 
are the regulations for its internal management 
— the terms of the partnership agreed upon by 
the shareholders among themselves. They regu- 
late such matters as the transfer and forfeiture 
of shares, calls ujk)!! shares, the appointment and qualifi- 
cation of directors, their ])Owers and proceedings, general 
meetings of the shareholders, votes, dividends, the keeping 
and audit of accounts, and other such matters. In regard 
to these internal regulations the Legislature has left the 
company free to adopt whatever terms of association it 
chooses. It has furnished in the schedule to the Companies 
Act, 1862 (Table A), a model or s|iocimen set of regular 
tions, but their adoption, wholly or in part, is optional ; 
only if a company does not register articles of its own 
these statutoxy regulations are to apply. When, as is 
commonly the case, a company decides to have articles 
of its own framing, such articles must be exjiressed in 
separate paragraphs, numbered arithmetically, and signed 
by the subscribers of tlie memorandum. They must also 
be printed, stamped like a deed, and attested. When 
so perfected they are to be delivered, with the Memoran- 
dum of Association, to the Registrar of Joint Stock Com- 
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panies, who lA to retain and register them. The stamp duty 
charged on the company's capital must at the same time 
be paid. The Memorandum and Articles of Association 
thereupon become public documents, and any person may 
inspect them on payment of a fee of one shilling. This 
has important consequences, because every person dealing 
with the company is presumed to be acquainted with its 
<!onstitution, and to have read its memorandum and 
articles. The articles also, ujxm registration, bind the 
com]mny and its members to the same extent as if each 
member had subscribed his name and affixed his seal to 
them. 

The capital which is required to be stated in the 
Memorandum of Association is what is known as the 
Cmptimh capital. This nominal capital must 

be distinguished from the subscribed capital, 
which is the aggregate amount agreed to be paid by 
those who have. taken shares in the, company. Under 
the Companies Act, 1900, a minimum subscrip- 
tion” may be fixed by the articles, and if it is, the 
directors cannot go to allotment on less: if it is 
not, then the whole of the capital ofibred for subscrip- 
tion must be subscribed. A company may increase 
its capita], consolidate it, subdivide it into shares of 
smaller amount, or convert paid-up shares into stock, and 
for this puiqiose modify its Memorandum of Association ; 
but a limited company cannot reduce its capital either by 
direct or indirect means without the sanction of the Court. 
The inviolability of the capital is a condition of incorpora- 
tion — the price of the privilege of trading with limited 
liability, and by no subterfuge will a company be allowed 
to evade this cardinal rule of policy, either by paying 
dividends out of capital, or buying its own shares, or 
returning money to shareholders. But the prohibition 
against reduction moans that the capital must not bo 
reduced by the voluntary act of the company, not that a 
company's capital must be kept intact. It is embarked 
in the company's business, and it must run the risks of 
such business. If |mrt of it is lost there is no obligation 
on the company to replace it and to cease paying dividends 
until such lost capital is re])aid. The coiiqmny may in 
such a case — and no course can he more beneficial to it — 
write off the lost capital and go on trading with the re- 
duced amount. But for this purpose the sanction of the 
Court must l^e obtained by petition. 

A company being a legal abstraction, invisible and 
intangible, can do nothing in its own iierson. It must 
Dincton through agents. These agents are com- 
monly called directors, though they are occa- 
sionally described by other names, such as committee 
men, council, or managers. The first directors of a com- 
pany are generally appointed by the Articles of Association. 
Their consent to act must now, under the Companies 
Act, 1900, be filed with the Registrar of Joint Stock 
Comimnies. Directors other than the first are elected at 
the annual general meeting, a certain proportion of the 
acting directors — usually one- third — retiring under the 
articles by rotation each year, and their jdaces being filled 
up by election. A share qualification is often require^], 
on the well-*recognized principle that a substantial stake in 
the undertaking is the best guarantee of fidelity to the 
com]>any’s interests, A director once ap})ointed cannot be 
removed during his tonii of office by the shareholders, 
unless there is a si)ecial provision for that imrpose in the 
Articles of Association ; but a conqKiny may dismiss a 
direetpr if the articles — as is usually the case — authc»rize 
dismissal. The authority and iK>wers of directors are 
primd fcKte those necessary for carrying on the ordinary 
business of the company, but as a rule they are more 
particularly defined by the Articles of Association. For 


I instance, it is commonly prescribed how and when tlm 
directors may make calls, to what amount they may 
borrow, in what circumstances they may forfeit shares, 
or veto transfers, or invest funds, and what shall con- 
stitute a quorum of the board. Whenever, indeed, specific 
directions are desirable they may properly be given by the 
articles. But superadded to and supplementing these 
specific powers there is usually inserted in the articles a 
geneial power of management in terms similar to those of 
Clause 58 of the statutory regulations known as Table A. 
The powers, whether general or specific, thus confided to 
directors are in the nature of a trust, and the directox^ 
must exercise them with a single eye to the benefit of the 
company. It would, however, give a very erroneous idea 
of their positions and functions to speak of them as 
trustees. They have to carry on the company's business, 
to extend and consolidate it, and to do this they must 
have a free hand and a large discretion to deal with thb 
exigencies of the commercial situation. This large discre- 
tion the law allows them, so long as they keep within the 
limits set by the company's Memorandum and Articles. 
They are not to be held liable for mere errors of judgment, 
still less for being defrauded. That would make their 
position intolerable. All that the law requires of them is 
that they should be faithful to their duties as agents — 

honest and diligent.'' They must not, for instance, 
delegate tbeir duties, or accept a bribe, or make a secr^ 
profit, or pay dividends out of capital, or misapply the 
company's funds. 

Where in these or in any other ways directors are 
guilty of misfeasance or breach of trust in regard to 
the company or its property, the remedy of 
the company, if it is a going concern, is by 
action against the delinquent; but where a * ' 
company is being wound up, the Legislature has pro» 
vided a summary mode of proceeding under the Winding- 
up Act, 1890, by which the official receiver or liquidator, 
or any creditor or contributory of the company may 
take out what is known as a misfeasance summons, to 
compel the delinquent director or officer to repay the 
misapplied moneys or make compensation. Directors who 
circulate a prospectus containing statements which they 
know to be false, with intent to induce any person to 
become a shareholder, may be prosecuted under § 84 of the 
Larceny Act, 1861. They are also liable criminally for 
falsification of the company’s books, and for this or any 
other criminal offence the Court in winding-up may, on the 
application of the liquidator, direct a prosecution. 

A share is an aliquot part of a company's nominal 
capital. The amount may be anything from Is. to £1000; 
The tendency of late years has been to keep the ^ 
denomination low, and so to appeal to a wider 
public. Shares of £100, or even £10, are now the ex- 
ception. The most common amount is either £1 or £5. 
Shares are of various kinds, — ordinary, preference, de- 
ferred, founders’, and management. Into what classes 
of shares the original capital of the company shall be 
divided, what snail be the amount of each class, and their 
respective rights, privileges, and priorities, are matters for 
the consideration of the promoters of the company, and 
must depend on its special circumstances and requirements. 

A company may issue preference shares even if there is 
no mention of them in the Memorandum of Association, 
but it is, as /i rule, desirable that the Memorandum define 
the rights of preference shareholders, as their rights cannot 
then be altered or infringed. The preference given may 
be as to dividends only, or as to dividends and capital. 
The dividend, again, may be payable out of the year’s 
profits only, or cumulative. The question for the company 
is, what must be offered to attract investors. Founders’ 
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shores — which originated with private companies — are 
shares which usually take the whole or half the profits 
after payment of a dividend of 7 or 10 per cent to the 
ordinary shareholders. They are much less in favour than 
thev us^ to be. 

An agreement to take shares is like any other agree- 
ment. It is constituted by oifer, acceptance, and com- 
munication of the acceptance to the offerer. The offer in 
the ease of shares is usually in the form of an application 
in writing to the company, made in response to a pro- 
spectus, requesting the company" to allot the applicant a 
certain number of shares in the undertaking on the terms 
of the prospectus, and agreeing to accept the shares, or any 
smaller number, which may be aliott^ to the applicant. 
Under the Companies Act, 1900, an allottee is entitled to 
rescind his contract unless the minimum subscription has 
been obtained. When an application is accepted the 
shares are allotted, and a letter of allotment is posted to 
the applicant. Allotment is the usual, but not the only, 
evidence of acceptance. As soon as the letter of allotment 
is posted the contract is complete, even though the letter 
never reaches the applicant An application for shares 
can be withdrawn at any time before acceptance. As 
soon as the contract is complete, it is the duty of the 
company to enter the shareholder’s name in the register 
of members, and to issue to him a certificate under the 
seal of the company, evidencing his title to the shares. 

The register of members plays an important part in 
the scheme of the company system, under the Companies 
Act, 1862. The principle of limited liability 
having been once adopted by the Legis- 
lature, justice required not only that jmch 
limitation of liability should be brought home by every 
X> 08 sible means to persons dealing with the company, 
but also that such persons should know as far as pos- 
sible what was the limited capital — the sole fund avail- 
able to satisfy their claims, what amount had been called 
up, what remained uncalled, who were the persons to pay, 
and in what amounts. These data might materially assist 
a person dealing with the company in determining whether 
he would give it credit or not; in any case they are 
matters which the public had a right to know. The 
Legislature, recognizing this, has exacted as a condition 
of the privilege of trading with limited liability that the 
company shall keep a register with those particulars in it, 
which shall be accessible to the public at all reasonable 
times. In order that this register may be accurate, and 
tjorrespond with the true liability of membership for the 
time Wng, the Court is empowered under the Companies 
Act, 1862, to rectify it in a summary way, on application 
by motion, by ordering the name of a person to be entered or 
removed. This power can be exercised by the Court, whether 
the dispute as to membership is one between the company 
and an alleged member, or between one alleged member and 
another, but the machinery of the section is not meant to 
be used to try claims to rescind agreements to take shares. 
The proper procee<iing in such cases is by action. 

The same policy of guarding agairfst an abuse of 
limited liability is evinc^ in the provision of the Act 
that shares in the case of a limited company 
^ Th® Legislature 

has allowed such companies to trade with 
limited liability, but the price of the privilege is that the 
limited capital to which alone the creditors can look shall 
at least be a reality. It is therefore tdtra vires for a 
limited company to issue its shares at a discount ; but 
^ there was nothing in the Companies Act, 1862, which 
required that the shares of a limited company, though 
they must be paid up in full, must be paid up in 
cosh. They might be paid ** in meal or in malt,” and 


it accordingly became common for shares to be allotted 
in pa 3 rment for furniture, plate, advertisements, or services. 
The result was that the consideration was often illusory, 
shares being issued to be paid for in some commodity 
which had no certain criterion of value. To remedy this 
evil the Legislature enacted in the Companies Act, 1867 
{§ 25), that every share in any company should be held 
subject to the payment of the whole amount thereof in 
cash, unless otherwise determined by a contract in writing 
filed with the Registrar of Joint Stock Companies at or 
before the issue of the shares. This section not infre- 
quently caused hardship where shares had been honestly 
paid for in the equivalent of cash, but owing to inadvert- 
ence no contract had been filed; and it has now been 
repealed by the Companies Act, 1900, and the old law 
restored. In reverting to the earlier law, and allowing 
shares to be paid for in any ade(]uate consideration, the 
Legislature has, however, exacted a safeguard. It has 
required the company to file with the Registrar of Joint 
Stock Companies a return stating, in the case of shares 
allotted in whole or in part for a consideration other than 
cash, the number of the shares so allotted, and the nature 
of the consideration — property, services, Jcc. — for which 
they have been allotted. 

!^ough every share carries with it the liability to 
pay up the full amount in cash, the liability is only to 
pay when and if the directors call for it to be paid up. 
A call must fix the time and place for payment, otherwise 
it is bad. 

When a person takes shares from a company on the 
faith of a prospectus containing any false or fraudulent 
representations of fact material to the con- 
tract, he is entitled to rescind the contract 
The com|)any cannot keep a contract ob- iJJ5!*** 
tained by the misrepresentation or fraud of 
its agents. This is an elementaiy principle of law. 
The misrepresentation, for purposes of rescission, need 
not bo fraudulent; it is sufficient that it is false in 
fact: fraud or recklessness of assertion will give the 
shareholder a further remedy by action of deceit, or under 
the Directors’ Liability Act, 1890 ; but, to entitle him to 
rescind, the shareholder must show that he took the shares 
on the faith or partly on the faith of the false representa- 
tion : if not, it was innocuous. A shareholder claiming to 
I rescind must do so promptly. It is too late to commence 
proceedings after a winding-up has begun. 

The shares or other interest of any member in a 
company are personal estate and may be transferred 
in the manner provided by the regulations 
of the company. As Lord Blackburn said, 
it was one of the chief objects with which 
joint stock companies were established, that the shares 
should be capable of being easily transferred ; but 
though every shareholder has a primd facie right to 
transfer his shares, this right is subject to the regular 
tions of the company, and the company may and often 
does by its regulations require that a transfer shall re- 
ceive the approval of the board of directors before being 
registered, — the object being to secure the company 
against having an insolvent or undesirable shareholder 
(the nominee perhaps of a rival comi^any) substituted for 
a solvent and acceptable one. This power of the directors 
to refuse a transfer must not be exercised arbitrarily or 
capriciously. If it were, it would amount to a confisca^ 
tion of the shares. Directors, for instance, cannot veto 
a transfer because they disapprove of the purpose for 
which it is being made (c.^., to multiply votes), if there is 
DO olyection to the transferee. 

A company can only pay dividends out of profits— r 
defined as the ‘‘earnings of a concern after deducting 
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the exjpenses of earning them.” To pay dividencU out of 
capital IB not only ultra vires but illegal, as conatituting a 
capital to shareholders. Before pay- 
ing dividends, directors must take reasonable 
care to secure the preparation of proper balance-sheets and 
estimates, and must exercise their judgment as business 
men on the balance-sheets and estimates submitted to 
them. If they fail to do this, and pay dividends out of 
capital, they will not be held excuskl. The onus is on 
them to show that the dividends have been jiaid out of 
profits. The Court as a rule does not interfere with the 
discretion of directors in the matter of paying dividends, 
unless they are doing something ultra vires. 

The Companies Acts, and the regulations under them, 
regard the directors of a company as the persons in whom 
„ the management of the company's affairs is 

vested. But they also contemplate the ulti- 
mate controlling power as residing in the shareholders. 
A controlling power of this kind can only assert itself 
through general meetings ; and that it may have proper 
opportunities of doing so, every company is required 
to hold a general meeting, commonly called the statu- 
tory meeting, within — as now fixed by the Companies 
Act, 1900 — three mouths from the date at which it 
is entitled to commence business, and thenceforward 
one general meeting at least every year. This annual 
gene^ meeting is usually called the ordinary general 
meeting. Other meetings are extraordinary general 
meetings. Notices convening a general meeting must 
inform the shareholders of the particular business to 
be transacted; otherwise any resolutions [)a8sed at the 
meeting will be invalidated. Voting is generally regu- 
lated by the articles. Hometimes a vote is given to a 
shareholder for every share hold by him, but more often a 
scale is adopted ; for instance, one vote is given for every 
share up to ten, with an additional vote for eveiy five 
shares beyond the first ten shares up to one hundred, and 
an additional vote for every ten shares beyond the first 
hundred. In default of any regulations, every member 
has one vote only. Sometimes preferouco shareholders 
are given no vote at all. 

The machinery of company formation is generally set 
in motion by a person known as a promoter. This is a 
term of business, not law. It means, to use 
Chief- Justice Cockburn's words, a person who 
undertakes to form a company with reference to a given 
project and to set it going, and who takes the necessary 
steps to accomplish that purixise.” Whether what a 
person has done towards this end constitutes him a pro- 
moter or not, is a question of fact ; but once an affirmative 
conclusion is reached, equity clothes such promoter with 
a fiduciary relation towards the company which ho has 
been instrumental in creating. This doctrine is now well 
established, and its good sense is apparent when once the 
position of the promoter towards the company is under- 
stood. Promoters — to use Lord Cairns's language in 

Erlcmger v. New Sov^hrero Phospliate Co, (3 App. Cas, 
1236) — '*havo in their hands the creation and moulding 
of the coraimny. They have the power of defining how 
and when and in what shape and under what supervision 
it shall start into existence and begin to act as a trading 
corporation.” Such a control over the destinies of the 
company involves correlative obligations towards it, and 
one of these obligations is that the promoter must not 
take advantage of the company's helplessness. A pro- 
moter may sell his property to the company, but he must 
make full and fair disclosure of his interest in order that 
the company may determine whether it will or will not 
authorize its trustee or agent to moke a profit out of the 
sale. It is not a sufficient disclosure in such a case for 


the promoter merely to refer in the prospectus to a con- 
tract whic]^ if read by the shareholders, would inform 
them of his interest. They are under no obligation to 
inquire. It is for the promoter to bring home notice, not 
constructive but actual, to the shareholders. When a 
company is promoted for acquiring prop^y — to work a 
mine, for instance, or carry on a going business — the usual 
course is for the promoter to frame a draft agreement for 
the sale of the property to the company or to a trustee on 
its behalf. The memorandum and artides of the intended 
company are then prepared, and an article is included 
authorizing or requiring the directors to adopt the draft 
agreement for sale. In pursuance of this authority the 
directors at the first meeting after incorporation take 
the draft agreement into consideration; and if they 
approve, adopt it — provisionally, that is — for under the 
Companies Act, 1900, no contract is to bind a company 
unless it has obtained a certificate from the Begistrar of 
Joint Stock Com^ianies that it has complied with certain 
formalities entitling it to commence business. Where 
they do so in the exercise of an honest and independent 
judgment, no exception can be taken to the transaction ; 
but where the directors happen to be nominees of the 
promoter, perhaps qualified by him and acting in his 
interest, the plan is obviously open to grave abuse. 

When a company intends to appeal to the public to sub- 
scribe its capital, the usual way of doing so is by issuing a 
prospectus. A prospectus is an invitation to 
the public to take shares on the faith of the 
statements therein contained, and is thus the basis of the 
agreement to take the shares; there therefore rests on 
thos^ who are responsible for its issue an obligation to 
act with the most perfect good faith — uberrima fides — 
and this obligation has been repeatedly emphasized by 
judges of the highest eminence. (See the observations of 
Lord Herschell in Derry v. Feek^ 14 App. Cas. 376.) 
Directors must be perfectly candid with the public ; they 
must not only state what they do state with strict and 
scrupulous accuracy, but they must not omit any fact 
which, if disclosed, would falsify the statements made. 
This is the general obligation of directors when issuing a 
prospectus ; but on this general obligation the Legislature 
has engrafted special requirements. By the Companies 
Act, 1867, it required the dates and names of the parties 
to any contract entered into by the company or its pro- 
moters or directors before the issue of the prosfjectus, to 
be disclosed in the prospectus ; otherwise ^e pros|)ectUR 
was to be deemed fraudulent. This enactment has now 
been repealed by the Companies Act, 1900, but only in 
favour of more stringent provisions. Under the new 
Act not only is every prospectus to be signed and filed 
with the Begistrar of Joint Stock Companies before it can 
be issued, but the prospectus must set forth a series of 
specified particulars about the company — the contents of 
the Memorandum of Association, with the names of the 
signatories, the share qualification (if any) of the directors, 
the minimum subscription on which the directors may 
proceed to alloftnent, the shares and debentures issued 
otherwise than for cajsh, the names and addresses of the 
vendors, the amount paid for underwriting the company, 
the amount of preliminary expenses, of promotion money 
(if any), and the interest (if any) of every director in the 
promotion or in pro^terty to be acquired by the company. 
Neglect of tMs statutory duty of disclosure will expose 
directors to personal liability. For false or fraudulent 
statements — as distinguished from non-disclosure — in a 
prospectus directors are liable in an action of deceit or 
under the Directors’ Liability Act, 1900. This Act was 
passed to meet the decision of the House of Lords in 
Puk V. Derry (12 App. Cas. 33), that a director could not 
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b6 made liable in au action of deceit for an untme state- 
ment in a proapectufl, unless the plaintiff could prove that 
the director hid made the untrue statement fraudulently. 
The Directors’ Liability Act enacts in substance that when 
once a prospectus is proved to contain a material state- 
ment or fact which is untrue, the persons responsible for 
the prospectus are to be liable to pay compensation to 
any one who has subscribed on the faith of the prospectus, 
unless they can prove that they had reasonable ground to 
believe, and did in fact believe, the statement to be true. 
Actions under this Act have ^n extremely rare, but it 
may have had the effect of making directors more careful 
in their statements. 

It has become vei^ common of late years for a private 
trader to convert his business into a limited company, 
with a view not to offering the shares to the 
Public, but to securing the advantages incident 
to incorporation. Companies of this kind form 
one-third of the whole number of companies registered 
yearly, and are known as Private Companies,” to distin- 
guish them from companies which appeal to the public to 
subscribe their capital. The special characteristic of the 
private company is not, however, the manner in which the 
capital is raised, but the fact that the shares are held in a 
few hands. 

The so-called one-man company ” is a variety of the 
private company. The fact that a company is formed 
by one man, with the aid of six dummy subscribers, 
is not in itself (as was at one time supposed) a fraud 
on the policy of the Companies Acts, but it is occasionally 
used for the purpose of committing a fraud, as where an 
insolvent trader turns himself into a limited company in 
order to evade bankruptcy ; and it is to an abuse of the 
Act of this kind that the term ** one-man company ” owes 
its opprobrious signification. 

CompanieB Limited hy Guarantee,—!!)!^ second class of 
limited companies are those limited by guarantee, as dis- 
tinguished from those limited by shares. In the company 
limited by guarantee each member agrees, in the event of 
a winding-up, to contribute a certain amount to the assets. 
The interests of the members of a guarantee company have 
no nominal value in money like the shares of other com- 
panies, a form of constitution which was designed, as has 
been stated by Lord Thring, who drafted the Companies 
Act, 1862, to give a superior elasticity to the company. 
The property of the company simply belongs to the com- 
pany in certain fractional amounts. This makes it convenient 
for clubs, syndicates, and other associations which do not 
require the interest of members to be expressed in terms 
of cash. 

CompanieB mi for Gain . — ^Associations formed to pro- 
mote commerce, art, science, religion, charity, or any other 
useful object may, with the sanction of the Board of Trade, 
renter under the Companies Act, 1862, with limited 
liability, but without the addition of the word ^^Limited,” 
upon proving to the Board that it is the intention of the 
association to apply the profits or income qf the association 
in promoting its objects, and not in payment of dividends 
to members (C. A., 1867, § 23). In lieu of the word 
^^Company,” tne association may adopt as part of its name 
some such title as chamber, club, college, guild, institute, 
or society. The power given by this section has proved 
very useful, and many kinds of associations have availed 
themsdves of it, e.y., medical institutes, law societies, 
nursing homes, and chambers of commerce. No such 
association can hold more than two acres of land without 
tile license of the Board of Trade. 

CoB^Book Mining CompanieB . — ^These are in substance 
mining partnerships. They derive their name from the 
partnership agreement, the expenses and receipts of the 
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mine, the names of the shareholders, and any transfers of 
shares being entered in a “ cost-book.” The affairs of the 
company are managed by an agent known as a “purser,” 
who from time to time xnakes calls on the members for the 
expenses of working. A cost-book company is not bound 
to register under the Companies Act, 1862, but it may 
do so. 

BritUh Com^nieB Abroad . — The status of British 
com^nies trading abroad, so far as Germany, France, 
Belgium, Gi^e, Italy, and Spain are concerned, is expressly 
recognised in a series of conventions entered into between 
those countries and Great Britain. Where no such con- 
vention exists the status of an immigrant corporation 
depends upon international comity, which allows foreign 
corporations, as it does foreign persons, to sue, to make 
contracts, and hold real estate, in the same way as domestic 
corporations or citizens ; provided the stranger corporation 
does not offend against the policy of the State in which it 
seeks to trade. 

A company once incoqx>ratcd under the Companies 
Act, 1862, cannot be put an end to except through the 
machinery of a winding-up, though the name of a 
company which is commercially defunct may be 
struck off the register of Joint Stock Companies 
by the registrar under § 7 of the Companies Act, 1880. 
Winding-up is of two kinds: (1) voluntary winding-up, 
either purely voluntary or carried on under the supervision 
of the Court; and (2) winding-up by the Court Of 
these by far the more common is a voluntary 
winding-up. Ninety per cent of the companies ® 
that come to an end are so wound up; and this is in 
accordance with the policy of the Legislature, evinced 
throughout the Companies Acts, that shareholders should 
manage their own affairs — winding-up being one of such 
affairs. A voluntary winding-up is carried out by the 
shareholders passing a special resolution requiring the 
company to be wound up voluntarily, or an extraordinary 
resolution to the effect that it has been proved to the. 
shareholders’ satisfaction that the company cannot, by 
reason of its liabilities, continue its business, and that it 
is advisable to wind it up (C. A., 1862, § 129). The 
resolution is generally accompanied by the appointment 
of a liquidator. In a purely voluntary winding-up there 
is a power given by § 138 for the company or any 
contributory to apply to the Court in any matter arising 
in the winding-up, but seemingly by an oversight of the 
Legislature the same right was not given to creditors. 
This has now been rectified by the Companies Act, 
1900, § 25. A creditor may also in a proper case 
obtain an order for continuing the voluntary winding-up 
under the supervision of the Court. Such an order has 
also the advantage of operating as a stay of any actions 
or executions pending against the company. Except 
in these respects, the winding-up remains a voluntary 
one. The Court does not actively intervene unless set 
in motion; but it requires the liquidator to bring his 
accounts into chambers every quarter, so that it may be 
informed how the liquidation is proceeding. When the 
affairs of the company are fully wound up, the liquidator 
calls a meeting, lays hLs accounts before the shareholders, 
and the company is dissolved by operation of law three 
months after the date of the meeting (C. A., 1862, §§ 
142, 143). 

Irrespective of voluntary winding-up, the Legislature 
has defined certain events in which a company formed 
under the Companies Act, 1862, may be wound ^ 
up by the Court These events are: (1) court. 
when the oompany has ^lassed a resolution 
requiring the company to be wound up by the Court; 
(2) when the company does not commence its business 
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'W’lthin a year or suspends it for a year ; (3^ when the 
members are reduced to less than seven ; (4) when the 
company is unable to pay its debts, and (5) whenever 
the Court is of opinion that it is just and equitable that 
the company should bo wound up (C. A., 1862, § 79). 
A petition tor the purpose may be presented either by a 
creditor, a contributory, or the company itself. Where 
the petition is present^ by a creditor who cannot obtain 
payment of his debt, a winding-up order is eae ddbUo 
justUioB as against the company or shareholders, but not 
as against the wishes of a majority of creditors. 

The procedure on the making of a winding-up order is 
now governed by gg 7, 8, 9 of the Winding-up Act, 1890. 
The official receiver, as liquidator pro Um.^ requires a 
statement of the affairs of the company verified by the 
directors, and on it reports to the Court as to the causes 
of the company’s failure, and whether further inquiry is 
desirable. If ho further rei)orts that in his opinion fraud 
has been committed in the promotion or formation of the 
company by a particular person, the Court may order such 
]>er8ou to be publicly examined. 

A liquidator’s duty is to protect, collect^ realize, and 
distribute the company’s assets ; and for this purpose he 
advertises for creditors, makes calls on contributories, sues 
debtors, takes misfeasance proceedings, if necessary, against 
directors or promoters, and carries on the company’s busi- 
ness, 8upj[)OHing the goodwill to be an asset of value — 
with a view to selling it as a going concern. He is 
assisted, like a trustee in bankruptcy, by a committee of 
inspection, composed of creditors and contributories. 

A large number of companies now wind-up only to 
reconstruct. The reasons for a reconstruction are gener- 
ally either to raise fresh capital, or to get 
onerous preference shares, or to en- 
large the scope of the comjiany’s objects, 
which is otherwise impracticable owing to the unalter- 
ability of the Memorandum of Association. Reconstruc- 
tions are carried out in one of two ways : (1) by sale 
and transfer of the company’s undertaking and assets to 
a new company, either under a power to sell contained 
in the Company’s Memorandum of Association or under 
§ IGl of the Companies Act, 1862; or (2) by a scheme 
of arrangement, sanctioned by the Court, under the Joint 
Stock (Companies Arrangements Act, 1870. 

Puhlic CompanitB , — Bedsides trading companies there is 
another largo chiss, which for shortness may be called public 
(companies, t.c., coin])anie8 constituted by special Act of 
Piirliamentfortho purpose of constructing and carrying on 
some undertaking of public utility, such as railways, canals, 
docks, waterworks, gasworks. The rights of members of 
these (companies, the duties and liabilities of the under- 
takers and directors, depend on the conjoint operation of 
the Companies Special Act and of the Companies Clauses 
Acts, 1845, 1863, 1869. The special Act supidies the 
jH5culiar powers and provisions which the particular 
company requires, and the Companies Clauses Acts those 
general powders and provisions whicli are necessarily or 
usually inserted in the constitution of such public com- 
]iany, — regulating the distribution of capital, the transfer 
of shares, payment of calls, borrowing, and general meetings. 
A distinguishing feature of these companies is that, being 
sanctioned by the Legislature for undertakings of public 
utility, the imlicy of the law^ will not allow them to be 
broken up or destroyed by creditors. It gives criaditors 
only a charge on the receipts — “ the fruit of the tree.” 

AiTTHOUiTiKs.— L indley Oil CVmpanw, r>th ed. London, 1889. 
>-BiroKi.EY on T)u} Cvmpam4!$ Acts, 7ili ed. London, 1897. — 
Chadwyck Heax.ey. Joint Stock Companies, 8rd ed. London, 
1894 . —Palmer. ComjHtny Preetdenfs, 7tli ed. London, 1898. 
fPindinf^-vp Forms, London, 1900. Debentures, London, 1900. 
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CpmparattI, Domenico (1835 -), Italian 

scholar, was bom at Rome, 27th June 1835. His father, 
a native of Liguria, who h^ fought under Napoleon, had 
destined his son for a military career, but the boy had 
such a marked distaste for physical exertion that this idea 
had to be abandoned. Instead he began to study at the 
University of Rome, and took his degree in 1855 in natural 
science and mathematics. Directly afterwards he entered 
his uncle’s pharmacy as assistant Here he diligently 
pursued his profession, though he was gradually learning 
that his real bent was for literature, not science. Hia 
scanty leisure was now given to study, and every coin he 
could spare was spent on books. He learned Greek by 
himself, and gained facility in the modem language by 
conversing with the Greek students at the university. In 
spite of all disadvantages, he not only mastered the diffi- 
culties of the language, but became before long one of 
the chief classical scholars of Italy. In 1857 he made 
a translation of some recently discovered fragments of 
Hyperidos, and added to it a dissertation on that orator. 
This was published in the HhdniscJi^s Musami, and was 
followed by a notice of the annalist Granius Licinianus, 
and one on the oration of Hyperides on the Lamian War. 
Ho also wrote some articles for the Spettatore Fiorentino' 
and the Archivio Storico ItcUiano, In 1859 he was 
appointed professor of Greek at Pisa on the recommend- 
ation of the Duke of Sermoneta. A few years later he was 
called to a similar post at Florence, remaining emeritus 
professor at Pisa also. At this time he made the acquaint- 
ance of a Jewish lady from Odessa, who became his wdfe. 
Residing in Rome, and lecturing on Greek antiquities, he 
has taken an active interest in the Forum excavations. 
He is a member of the governing bodies of the academies of 
Milan, Venice, Naples, and Turin. The list of his writings 
is long and varied. Of his works in classical literature, 
the best known are an edition of the Fvaemppus of 
Hyperides, and monographs on Pindar and Sappho. In 
the KcUetoala and the Tmditumal Poetry of the Finns, ho 
discusses the national epic of Finland and its heroic songs, 
with a view to solving the problem whether an epic could 
be composed by the interweaving of such national songs. 
He comes to a negative conclusion, and applies this reasoning^ 
to the Homeric problem. He treats this question again in 
a treatise on the so-called Peisistratean edition of Homer. 
His Vergil in ilui Middle Ages, which lias been translated 
into English, traces the strange vicissitudes by which the 
great Augustan poet become successively grammatical 
fetich, Christian prophet, and wizard. Together with 
Professor Alessandro of Ancona, Comparetti edited a. 
collection of Italian national songs and stories, many of 
which had been collected and written down by himself for 
the first time. 

OOlVipttS^a — The Mariner’s compass is an instrument 
by means of which the directive force of that great magnet, 
the Earth, upon a freely^uspended needle, is utilized for 
purpose essential to navigation. The nee^e is so mounted 
that it only moves freely in the horizontal plane, and there- 
fore the horizontal component of the earth’s force alone 
directs it. The direction assumed by the needle is not 
generally towards the geographical north, but diverges, 
towards the east or west of it, making a horizontal angle 
with the true meridian, called the Magnetic Variation or 
Declination ; amongst mariners this angle is known as the 
Variation of the compass. In the usual navigable waters 
of the world the variation alters from 30* to the east 
to 45* to the west of the geographical meridian, beix^ 
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westerly in the Atlantio and Indian oceans, easterly in the 
Pacific. The yertical plane passing through the longi- 
tudinal axis of such a needle is known as the Magnetic 
Meridian. Following the first chart of lines of equal 
variation compiled by Halley in 1700, charts of similar 
type have been published from time to time embodying 
recent observations and corrected for the secular change, 
thus providing seamen with values of the variation accurate 
to about 30' of arc. Possessing these data it is easy to 
ascertain by observation the effects of the iron in a ship in 
disturbing the compass, and it will be found for the most 
part in every vessel that the needle is defected from the 
magnetic meridian by a horisontal angle called the Devia- 
tion of the compass ; in some directions of the ship’s head 
adding to the known variation of the place, in other 
directions subtracting from it. Local magnetic disturb- 
ance of the needle duo to magnetic rocks is observed on 
land in all parts of the world, and in certain places 
extends to the land under the sea, affecting the compasses 
on board the ships passing over it. The general dilution 
of these disturbances in the northern hemisphere is an 
attraction of the north-seeking end of the needle ; in the 
southern hemisphere, its repulsion. The approaches to 
Cossack, North Australia; Cape Bt Francis, Labrador; 
the coasts of Madagascar and Iceland, are remarkable for 
such disturbance of the compass. The compass as we 
know it is the result of the necessities of navigation, which 
have increased from century to century. It consists of 
five principal parts — the card, the ne^les, the bowl, a 
jewelled cap, and the pivot. The card or ** fly,” formerly 
made of cardboard, now consists of a disc either of mica 
covered with paper, or of paper alone, but in all cases the 
card is divided into points and degrees as shown in Fig. 1. 



Fio. l.--OompM8 Card. 


The outer margin is divided into degrees with O'* at north 
and south, and 90'* at east and west ; the 32 points with 
lialf and quarter points are seen immediately within the 
degrees. The north point is marked with a 
and the principal points, N.E., E., S.E., Ac., with their 
respective names, whilst the intermediate points in the 
figure We also their names engraved for present informa- 
tion. The arc contained between any two points is 1 T 15'. 
The mica card is generally mounted on a brass framework, 
F F, with a brass cap, C, fitted with a sapphire centre and 
carrying four magnetized needles, N, N, N, N, as in Fig. 2. 
The more modem form of card consists of a broad ring of 
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paper marked with degrees and points, as in Fig. 1, 
attached to a frame like that in Fig. 3, where an outer 



aluminium ring, A A, is connected by 32 radial silk 
threads to a central disc of aluminium, in the centre of 
which is a round hole designed to receive an aluminium 
cap with a highly-polished sapphire centre worked to the 
form of an open cone. To direct the card eight short 
light needles, N N, are suspended by silk thr^s from 
the outer ring. The magnetic axis of any system of 
needles must exactly coincide with the axis passing 
through the north and south points of the card. Single 
needles are never used, two being the least number, and 
these so arranged that the moment of inertia about every 
diameter of the card shall be the same. The combination 
of card, needles, and cap is generally termed “ the card ” ; 
on the continent of Europe it is called the rose.” The 
section of a compass bowl in Fig. 4 shows the mounting of 
a Thomson card on its pivot, which in common with the 
pivots of most other compasses is made of brass, tip|x?d 
with osmium-iridium, which although very hard can be 



Fio, 4.-»Sectiou of Thomson’s Comif>Bss Bowl. C, aluminium cap with 
sapphire centre ; N, N', needles ; F, pivot stem with pivot. 


sharply pointed and does not corrode. Fig. 4 shows the 
general arrangement of mounting all compass cards in the 
bowL In Fig. 5 another form of compass called a liquid 
or spirit compass is shown partly in section. The card 
nearly floats in a bowl filled with distilled water, to which 
35 per cent, of alcohol is added to prevent freezing ; the 
bowl is hermetically sealed with pure india-rub1)er, and a 
corrugated expansion chamber is attached to the l)ottom 
to allow for the expansion and contraction of the liquid, 
l^e card is a mica disc, either painted as in Fig. 1, or 
covered with linen upon which the degrees and points are 
printed, the needles being enclosed in brass. 

Qreat steadiness of card under severe shocks and vibra- 
tions, combined with a minimum of friction in the cap and 
pivot, is obtained with this compass. All compasses are 
fitted with a gimbal ring to keep the bowl and card level 
under every circumstance of a ship’s motion in a seaway, 
the ring being connected with the binnacle or pedestal by 
means of journals or knife edges. On the inside of every 
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compags bowl a vertical black line is drawn^ called the 
** lubber’s point,” and it is imperative that when the 
compass is plac^ in the binnacle the line joining the 



Fio. 6.-»Liqufd OompMi. A, bowl, partly lii Mellon ; B, exiianaion diamber ; 
D, tlia glaafl ; G, glmbal ring ; L, Jint to ex[Nind chamber when filling bowl ; 
if, acrew connector ; N, hole for iiillng, with ecrew plug ; O, O, mmetie 
noedlea ; P, buoyant chamber ; Q, iridium pivot; B, aapphire cap ; S, mica 
card. 

pivot and the lubber’s point bo parallel to the keel of the 
vessel. Thus, when a degree on the card is observed oppo- 
site the lubber’s point, the angle between the direction in 
which the ship is steering and the north point of the com- 
iwtss or course is at once seen ; and if the magnetic varia- 
tion and the disturbing effects of the ship’s iron are known, 
the desired angle between the ship’s course and the geo- 
graphical meridian can be computed. In every ship a 
ixisition is selected for the navigating or standard compass 
as free from neighbouring iron as possible, and by this 
compass all courses are shaped and bearings taken. It is 
also provided with an azimuth circle or mirror and a 
shadow pin or stylo placed in the centre of the glass cover, 
by either of which the variable angle between we compass 
north and true north, called the “ total error,” or variation 
and deviation combined, can be observed. The binnacles 
or ixricstals for comimsses are generally constructed of 
wo^ about 45 inches high, and fitted to receive and alter 
at pleasure the several magnet and soft iron correctors. 
They are also fitted with different forms of suspension in 
which the compass is mounted to obviate the mechanical 
disturbance of the card caused by the vibration of the hull 
in ships driven by powerful engines. 

The effects of the iron and steel used in the construction 
of ships upon the comi)ass have occupied the attention of 
the ablest physicists of the 19th century, with results which 
onablo navigators to conduct their ships with perfect 
safety. The hull of an iron or steel ship is a magnet, 
and the distribution of its magnetism depends upon the 
direction of the ship’s head when building, this result 
being produced by induction from the earth’s magnetism, 
developed and impressed by the hammering of the plates 
and frames during the process of building. The disturb- 
ance of the compass by the magnetism of the hull is 
generally modified, sometimes favourably, more often 
unfavourably, by the magnetized fittings of the ship, such 
as masts, conning towers, deck houses, engines, and boilers. 
Thus in every ship the compass needle is more or less 
subject to deviation differing in amount and direction for 
every azimuth of the ship’s head. This was first demon- 
strated by Commander Matthew Flinders by experiments 
made in H.M.S. Invatigator in 1800-3, and in 1810 led 
that officer to introduce the practice of placing the ship’s 
head on each point of the compass, and noting the amount 
of deviation whether to the east or west of the magnetic 
north, a process which is in full exercise at the present 
day, and is called ** swinging ship.” When speaking of 
the magnetic properties of iron it is usual to adopt the 
terms **soft” and **hard.” Soft iron is iron which 
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becomes instantly magnetized by induction when ex^o^ 
to any magnetic force, but has no power of letaLoing 
its ma^etism. Hard iron is less susceptible of being 
magne&ed, but when once magnetized it retains its 
magnetism permanently. The term iron ” used in these 
pages includes the steel ” now commonly employed in 
shipbuilding. If an iron ship be swung when upright for 
deviation, and the mean horizontal and vertical magnetic 
forces at the compass positions be also observed in different 
parts of the world, mathematical analysis riiows that the 
deviations are caused partly by the permanent magnetism 
of hard iron, partly by the transient-induced magnetism 
of soft iron both horizontal and vertical, and in a lesser 
degree by iron which is neither magnetically hard nor soft, 
but which becomes magnetized in the same manner as 
hard iron, though it gradually loses its magnetism on change 
of conditions, as, for example, in the case of a ship, repaired 
and hammer^ in dock, steaming in an opposite direction 
at sea. This latter cause of deviation is called sub-per- 
manent magnetism. The horizontal directive force on the 
needle on b^rd is nearly always less than on land, sometimes 
much less, whilst in armour-plated ships it ranges from 
*8 to ‘2 when the directive force on land « 1*0. If the ship 
be inclined to starboard or to port additional deviation will 
be observed, reaching a maximum on north and south points, 
decreasing to zero on the east and west points. Each ship 
has its own magnetic character, but there are certain con- 
ditions which are common to vessels of the same type. 

Instead of observing the deviation solely for the purposes 
of correcting the indications of the compass when disturbed 
by the iron of the ship, the practice is to subject all 
deviations to mathematical analysis with a view to their 
mechanical correction. The whole of the deviations when 
the ship is upright may be expressed nearly by five 
co-efficients, A, B, C, D, E. Of these A is a deviation 
constant in amount for every direction of the ship’s head. 
B has reference to horizontal forces acting in a longi- 
tudinal direction in the ship, and caused partly by the 
permanent magnetism of hard iron, partly by vertical 
induction in vertical soft iron either l^fore or abaft the 
compass. C has reference to forces acting in a transverse 
direction, and caused by hard iron. D is due to transient 
induction in horizontal soft iron, the direction of which 
passes continuously under or over the compass. E is due 
to transient induction in horizontal soft iron unsymmetri- 
cally placed with regard to the compass. When data of 
this character have been obtained the compass deviations 
may be mechanically corrected to within I** — always adher- 
ing to the principle that like cures like.” Thus the part 
of B cauB^ by the permanent magnetism of hard iron 
must be correct by permanent magnets horizontally 
placed in a fore and aft direction ; the other part caused 
by vertical soft iron by means of bars of vertical soft 
iron, called Flinders be^s, before or abaft the compass. 
C is compensated by permanent magnets athwartships and 
horizontal ; D by masses of soft iron on both sides of the 
compass, and generally in the form of castriron spheres, 
with their centres in the same horizontal plane as the 
needles ; E is usually too small to require correction ; A is 
fortunately rarely of any value, as it cannot corrected. 
The deviation observed vrhen the ship inclines to either 
side is du6— (1) to hard iron acting vertically upwards or 
downwards; (2) to vertical soft iron immediately below 
the compass ; (3) to vertical induction in horizontal soft 
iron when inclined. To compensate (1) vertical magnets 
are used ; (3) is partly correct^ by the soft iron correctors 
of D ; (2) and the remaining part of (3) cannot be con- 
veniently corrected for more Uian one geographical posi- 
tion at a time. Although a compass may thus be 
made practically correct for a given time and place, the 
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Biagnetism of the ship is liable to changes on changing 
her geographical position, and especially so when steaming 
at right angles or nearly so to the magnetic meridian, for 
then sub-permanent ma^tism is developed in the huU. 
Some vessels are more Imble to become sub>pennanently 
magnetiaed than others, and as no corrector has been 
found for this source of deviation the navigator must 
determine its amount by observation. Hence, however 
carefully a compass may be placed and subsequently com- 
pensate^ the mariner has no safety without constantly 
observing the bearings of the son, stars, or distant terres- 
trial objects, to ascertain its deviation. The results of 
these observations are entered 'in a compass journal for 
future reference when fog or darkness prevails. 

Every compass and corrector supplied to the ships of 
the Boyal Navy is previously eaanuned in detail at the 
Compass Observatoiy established by the Admiralty at 
Deptford. A trained observer acting under the super- 
intendent of compasses is charged with this important 
work. The superintendent, who is a naval officer, is also 
charged with the investigation of the magnetic character 
of all H.M. ships, to point out the most suitable positions 
for the compasses when a ship is designed, and subse- 
quently to keep himself informed of their be^viour from 
the time of the ship’s first trial. A museum containing 
compasses of various types invented during the 19th 
century is attached to the Com|)ass Observatory at 
Deptford. 

The inariner*8 compass during the early part of the 19th centniy 
was still a very imperfect instrument, although numerous inven- 
tors had tried to improve it. In 1837 the Admiralty Compass 
Committee was appointed to make a scientific investigation of the 
subject, and propose a form of compass suitable alike for azimuth 
and steering purposes. The committee reported in July 1840, and 
after minor itiiprovemeuts by the makers the Admiralty compass, 
the card of which is shown in Figs. 1 and 2, was adopted bv the 
Government. UntU 1876, when Sir William Thomson introduced 
his patent compass, this compass was not only the regulation com- 
]uis8 of the Royal Navy, but was largely used in foreign countries 
in the same or a modified form. The introduction of powerful 
engines causing serioas vibration to compm cards of the Admiralty 
type, coupled with the prevailing desire for larger cards, the 
deviation of which could also be more conveniently compensated, 
led to the gradual introduction of the Thomson com|iaa8. Several 
important points were gained in the latter : the q^uadrautal devia- 
tion could be finally corrected for all latitudes ; frictional error at 
tlio cap and pivot was reduced to a minimum, the average weight 
of the card being 200 grains ; the long free vibrational period of 
the card was found to be favourable to its steadiness when the 
vessel was rolling. The first liquid compMS used in England was 
invented by Francis Crow, of Faversbam, in 1813. It is said that 
the idea of a liquid compass was suggest^ to Crow by the experi- 
euco of the captain of a coasting vessel whose compass card was 
oscillating wildly until a sea broke on board filling the compass 
bowl, when the card became steady. Subsequent improvements 
were made by Dent, and ospeoially by Ritchie, of Boston, U.S.A. 
In 1888 the form of liauid compass (Fig. 5) now solely used in 
torpedo boats and torpedo boat destroyers was introduced. It has 
also proved to be the most trustworthy compass under the shock of 
heavy gun fire at present available. The deflector is an instru- 
ment designed to enable an observer to reduce the deviations of 
the compass to an amount not exceeding 2** during fogs, or at any 
time when bearings of distant objects are not available. It is 
certain that if the directive forces on the nor^h, east, south, and 
west points of a compass are equal, there can be no deviation. 
With the deflector any inequality in the directive force can be 
detected, and hence the power of equalizing the forces by the usual 
soft iron and magnet correctors. Several kinds of deflector have 
been invented, that of Lord Kelvin (Sir William Thomson) being 
the simplest, but Dr Waghorn's is also very effective. The use of 
the deflector is generally oonflned to exports. 

Thi Magrutim, of Ships, — In 1814 Flinders first showed (see 
Flinders’s Vbyogv, voL iL appx. ii.) that the abnormal values of 
the variation observed in the wood-built ships of his day was due 
to deviation of the compass caused by the iron in the uiip ; that 
the deviation was zero when the ship’s head was near the north 
and south points ; that it attained its maximum on the east and 
west points, and varied as the sine of the azimuth of the ship's 
head reckoned from the zero points. He also described a method 
of correcting deviation by means of a bar of vertical iron so placed 


M to correct the deviation nearly in all latitudes. This bar. now 
known as a ** Flinders bar,” is still in general use. lu 1820 Dr 
Young (see Biundes 1820) investigated mathe- 

mati^y the magnetism of ships. In 1824 Professor Barlow 
introduced his correcting plate of aofi iron. Trials in certain ships 
showed that their ma^etism consisted partly of hard iron, and the 
use of the plate was abandoned. In 1835 Captain Johnson, R.N., 
showed from experiments in the iron steamship Qarry Oujen that 
the vessel acted on an external compass as a magnet. In 1838 Airy 
(Astronomer-Royal) magnetically examined the iron steamship 
Maisnhow at Deptford, and from his mathematical investigations 
(see Phil, Ttnns, R, S,, 1889) deduced his method of correcting 
the compass by permanent magnets and soft iron, giving practical 
rules for the same in 1840. Airy’s and Flinders’s correctors form 
the basis of all compass correctors to this day. In 1838 Poisson 
published his Msmoir on the Deviation the Cwnpass eaueed by the 
Iron in a Vessel, In this ho gave equations resulting from the 
hypothesis that the ma^etisni of a ship is partly due to the 
permanent magnetism of hard iron and partly to the transient- 
induced magnetism of soft iron ; that the latter is proportional to 
the intensity of the inducing force, and that the length of the 
needle is infinitesimally small compared to the distance of the 
surrounding iron. From Poisson’s equations Archibald Smith 
deduced the formula given in the Admiralty Manual for DemuLions 
of tks Compass (Ist eo., 1862), a work which has formed the basis 
of numerous other manuals since published in Great Britain and 
other countries. In view of the serious dilficulties connected witli 
the inclining of every ship, Smith’s formula for ascertaining and 
providing for the correction of the heeling error with the ship upright 
continue to be of great value to safe navigation. In 1855 the Liver- 
pool Compass Committee commenced its work of inve.<}tigating 
the magnetism of ships of the mercantile marine, resulting in 
three reports to the Board of Trade, all of great value, tlie lost 
being presented in 1861. 

See articles on Magnetism of Ships and Deviations of the Com- 
pass, Phil, Trans, 1839-83, Journal United Service Inst, 1859- 
1889, Trans, Nav, Arehit, 1860-61-62, Report of Brit, Assoc, 1862, 
London Quarterly Rev, 1865 ; also Admiralty Manual^ edit. 1862 - 
63-69-93-1900 ; eTidToyfsoi^*»PradiealInformation on Jkviationa 
of the Compass, 1886. (g. W, C.) 

OOlYljpensatlon.— The term Compensation ” is 
applied in Engliidi law to a number of different forms of legal 
reparation, to persons injured by felony, or — under 
the Riot (Damages) Act, 1886 — to jiersons whose property 
has been stolen, destroyed, or injured by rioters. It is 
due, under the Agricultural Holdings Act, 1883, for agri- 
cultural improvements ; and, under the Workmen’s Com- 
pensation Act, 1897, to workmen, in respect of accidents 
in certain forms of employment. The word is, however, 
in its strict and most familiar sense, a novMnjwrie for the 
reparation or satisfaction made to the owners of property 
which is taken by the executive government or by local 
bodies or corporations, under statutory authority, for 
public purposes. There are two main legal theories on 
which such appropriation of private property is justi- 
fied. The American may be taken as a representative 
illustration of the one, and the English of the other. 
Though not included in the definition of “eminent 
domain,” the necessity for compensation is recognized as 
incidental to that power. The normal procedure is admir- 
ably described in Bouvieris Law Diet,, ed. Rawle, 1 897, 
B,v, “Eminent Domain.” According to the law of the 
United States, there resides in every sovereign State, either 
as a residuum of the proprietary rights which it creates or 
protects, or (which is the better opinion) as an incident of 
its sovereignty, power to take, without reference to the 
question of compensation, the property of its subjects for 
purposes of a public character. This power is called 
“Eminent Domain.” In English law the only exact 
analogue to this doctrine is to be found in the 
prerogative right (which now exists chiefly in 
theory) of the Crown to expropriate the lands 
of subjects for the purposes of the defence of the realm 
(see AtUyrney’General v. Tomline, 1879, 12 Ch. D. 214). 
With that exception, the rule of English constitutions 
law is that the property of the citizen cannot be seized for 
purposes which are really “ public ” without a fair pecuniary 
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equivalent being given to him ; and, as the money for such 
compe^tion muet come from Parliament, the praoticel 
res^t is that the seizure can only be effect^ under legis- 
lative authority. An action for illegal interference with 
the property of the subject is not maintainable against 
officials of the Crown or Qovcmment sued in their official 
capacity or as an official body. But Crown or Govern- 
ment officials may be sued in &eir individual capacity for 
such interference, even if they acted with the aut^rity 
of the Government (cp. Baleigh v. GoBchen. 1898, 1 Ch. 
73 ; 67 L. J. Ch. 69). 

Lands Clatues Acts , — ^Down to 1845 every Act author- 
izing the purchase of lands had, in addition to a number 
of common form clauses, a variety of special clauses framed 
with a view to meeting the particular circumstances with 
which it dealt. In 1846, however, a statute based on the 
recommendations of a select committee, appointed in the 
preceding year, was passed ; the object being to diminish 
the bulk of the special Acts, and to introduce uniformity 
into Private Bill legislation by classifying the common 
form clauses, embodying them in general statutes, and 
enabling them to be incorporated into the special statutes 
by reference. The statute by which this change was 
initiated was the Lands Clauses Consolidati^m Act, 1845; 
and the policy has been continued by a series of later 
statutes which, together with the Act of 1845, are now 
grouped under the generic title of The Lands Clauses 
Acts.” 

The public purposes for which lands are taken are 
threefold. Certain public departments, such as the War 
Office and the Admiralty, may acqiiire lands for national 
purposes. Local authorities are enabled to exercise similar 
powers for an enormous variety of municipal purposes, 
€,g,, the housing of the working classes, the improvement 
of towns, elementary and technical education. Lastly, the 
promoters of public undertakings of a commercial char- 
acter, such as railways and harbours, carry on their 
operations under statutes in which the provisions of the 
Lands Clauses Acts are incorporated. 

Lands may be taken under the Lands Clauses Acts 
either by agreement or compulsorily. The first step in 
the proceedings is a “ notice to treat,” or intimation by 
the promoters of their readiness to purchase the land, 
coupled with a demand for particulars as to the estate and 
the interests in it. The landowner on whom the notice is 
served may meet it by agreeing to sell, and the terms may 
then be settled by consent of the jmrties themselves, or by 
arbitration, if they deendo to have recourse to that mode 
of adjusting the difficulty. If the property claimed is a 
house, or other building or manufactory, the owner has a 
statutory right to require the promoters by a counter- 
notice to take the whole, even although a imrt would serve 
their purpose. This rule, however, is, in modern Acts, often 
modified by special clauses. On receipt of the counter-notice 
the promoters must either assent to the requirement con- 
tained in it, or abandon their notice to treat. On the other 
hand, if tlie landowner fails within twenty-one days after 
receipt of the notice to treat to give the particulars which it 
requires, the promoters may i)roceed to exercise their com- 
pulsory powers and obtain assessment of the compensation 
to be paid. As a general rule, it is a condition precedent 
to the exercise of these powers by a company that the 
capital of the undertaking should be fully subscribed. 
Compensation, under the Lands Clauses Acts, is assessed 
in four different modes : — (1) by justices, where the claim 
does not exceed £50, or a claimant who has no greater 
interest than that of a tenant for a year, or from year to 
year, is required to give up |)ossession before the expiration 
of his tenancy ; (2) by arbitration (a) when the claim 
exceeds £50, and the claimant desires arbitration, and the 


interest is not a yearly tenancy, (h) when the amount has 
been ascertained by a surveyor, and the claimant is dis- 
satisfied, (c) when superfluous lands are to be sold, and the 
parties and the promoters cannot agree as to the price ; 
lands become superfluous ” if taken compulsorily on an 
erroneous estimate of the area needed, or if part only was 
needed and the owner compelled the promoters under the 
power above mentioned to take the whole, or in cases of 
abandonment; (3) by a jury, when the claim exceeds 
£50, and (a) the claimant does not signify his desire for 
arbitration, or no award* has been mi^e within the pre- 
scribed time, or (b) the claimant applies in writing for 
trial by jury; (4) by surveyors, nominated by justices, 
where the owner is under disability, or does not appear at 
the appointed time, or the claim is in respect of common- 
able rights, and a committee has not been appointed to 
treat with the promoters. 

Promoters are not allowed without consent of the owner 
to enter upon lands which are the subject of proceedings 
under the Lands Clauses Acts, except for the purpose of 
making a survey, unless they have executed a statutory 
bond and made a deposit, at the Law Courts Branch of 
the Bank of England, as security for the performance of 
the conditions of the bond. 

Measure of Value, — (1) Where land is taken, the ba.si8 
on which compensation is assessed is the commercial value 
of the land to the owner at the date of the notice to treat. 
Potential value may be taken into account, and also good- 
will of the property in a business. This rule, however, ex- 
cludes any consideration of the principle of “betterment,” 
according to which promoters would be allowed to set off 
against an owner’s claim for compensation any 
enhancement of the value of his land by the use 
of the land taken by the promoters. Statutory 
recognition has been given to this principle in some of 
the American states and in some British colonies 
Victoria, &c.); and in England public bodies have been 
empowered in local Acts to recouj) themselves for their 
ou^y by receiving from the owners of premises and 
lands part of the enhanced value created by local im- 
provements. [See Browne and Allan, Compensation, 1896, 
pp. 121, 683 ; and the report of a select committee of the 
House of Lords on the subject, ib, p. 684 ; and the London 
County Council (Tower Bridge, Southern Approach) Act, 

1894. ] (2) Where land, although not taken, is “injuri- 
ously affected ” by the works of the promoters, compensa- 
tion is payable for loss or damage resulting from any 
act, legalized by the promoters’ statutory powers, which 
would otherwise have been actionable, or caused by the 
execution (not the use) of the works authorized by the 
undertaking. 

AuTHOUiTiEB.— B alvoub Brownb and Allan. Ctmpenmtion, 
London, 1896. — Ckipvh. Compensation, 4th edition. London, 
1900.— Lloyo. Compensation (6th edition by Brooks). London, 

1895. — Clifford. Private Pill Legialalion, 2 vols.. London, 

1885 (vol. i.), 1887 (vol. ii.). — B ouvirr. Law Dieiionary, edited 
by Bawle. London and Boston, U.S.A., 1897.— Lewis. Eminent 
Domain, Chicago, j^888 . — Mills. Eminent Domain, 2nd edition. 
St Louis, 1888. ^A. W. R.) 

Oompidjlfnei chief town of arrondissement, depart- 
ment of Oue, Fwice, 37 miles east of Beauvais, on railway 
from Ftois. The famous castle of Compibgne now serves 
as a museum, and contains an important collection of 
Cambodian and Gallo-Roman antiquities. A monument 
to Joan of An? was erected in 1880. In the vicinity are 
important sugar-mills. Population (1881), 11,116 ; (1891), 
11,877; (1896), 12,380; (1901), 16,503. 

ObmprMSMi Air. See Power, Transmission 
OP (Pneumatic). 

ConCMmaAU, a seaport and railway station. 
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JVance, department of Fiuist^re, arrondissement of Quimper, | 
14 miles south-east of that town. The town occupies a 
Tery picturesque situation. The old portion stands on 
an island, and is surrounded by ramx)arts, parts of which 
date from the 15th century. It is an important centre of 
the sardine and mackerel fisheries, in which in 1899, 555 
boats with 2966 men were employed. Lobsters are also 
largely reared. Population (1881), 5006 j (1896), 6343. 

Concapcldn. a city in Chile, capital of a province 
and department of the same name, near the mouth of the 
Bio-Bio, in 36* 49' 37" S. lat. and 73* 06' W. long., 
355 miles south of Santiago. Its altitude above the sea is 
40 fciet. Its population in 1895 was 39,837, and in 1898 
it was 51,781. It is connected with the rest of the 
country by three lines of railway. It is an episcopal see, 
has a public school for boys, one for girls, an agricultural 
school, a seminary, and various other establishments. It 
publishes four newspapers. It is the principal commercial 
centre of Southern Chile, large quantities of wheats fiour, 
and wool being exported from it, through Talcahuano. 

Oonc0pcl6iiy or Villa Concepel6n, the 

principal city in the northern part of Paraguay, with a 
population, including its suburbs, of 15,000, 125 miles 
north-north-east of Asuncion, and about 345 feet above 
sea-level It has a national college, two public schools, a 
custom-house, a good harbour, a large market, two banks, a 
.sub-department of the Agricultural Bank, a post office, street 
railway, and telephone company. It is the point whence 
most of the yerba mat<^ is exported, and to winch importa- 
tion is made direct from all countries. Across the river 
is the English missionary station, the territory of which 
extends many miles into the interior, among the Indians. 

Concord, a town and village of Middlesex county, 
Massachusetts, U. 8 .A., in the north-eastern part of the state, 
on the Boston and !Maine and the Fitchburg (now a i)art of 
the Boston and Maine) Railways. Besides its distinction in 
revolutionary history, the town is known as the homo of 
Emerson, Hawthorne, Thoreau, and other literary men. 
Population (1880), 3922; 1890, 4427; (1900), 5652. 

Concordf capital of Merrimac county, New 
Hampshire, U.S.A., and of the state. It is situated in 
the southern part of the state, in 43* 12' N. lat. and 
71* 30' W. long., at an altitude of 252 feet, on 
Merrimac river, which here is not navigable, but furnishes 
•excellent water-^)ower. The city has an area of 64 square 
miles, and is on the Boston and Maine Railway. Popula- 
tion (1880), 13,843; (1890), 17,004; (1900), 19,632. 

Concordf capital of Cabarrus county, North Caro- 
lina, U.S.A., in the Piedmont region, on the Rocky river, 
and on the Southern Railway. Population (1890), 4339 ; 
(1900), 7910, including 1789 negroes. 

Condensation of Oases.— if the volume of 
a gas continually decreases at a constant temperature, for 
w&oh an increasing pressure is required, two cases may 
occur : — (1) The volume may continue to be homogeneously 
filled. (2) If the substance is contained in a certain 
volume, and if the pressure has a certain value, the sub- 
stance may divide into two different phases, each of which 
is again homogeneous. The value of the temperature T 
•decides which case will occur. The temperature which 
is the limit above which the solace will always be homo- 
geneously filled, and below which the substance divides 
into two phases, is called the critvcol tempera- 
CrtHcet ture of the substance. It differs greatly for 
different substances, and if we represent it by 
To, the condition for the condensation of a gas 
is that T must be below To. If the substance is divided 
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into two phases two different cases may occur. 'I'be 
denser phase may be either a liquid or a solid, 'rhe 
limiting temperature for these two cases, at which the 
division into three phases may occur, is called the triple 
point. Let us represent it by Tj, ; if the term “ condensa- 
tion of gases” is taken in the sense of “liquefaction of 
gases’' — ^which is usually done — the condition for ron- 
densation is To>T>T 3 . The opinion sometimes held that 
for all substances T 3 is the same fraction of T (the value 
being about ^), has decidedly not been rigorously con- 
firmed. Nor IS this to bo expected on account of the very 
different form of crystallization which the solid state 
presents. Thus for CO.,, for which To =*304“ on the 
absolute scale, and for which we may put T.j== 21 G*, this 
fraction is about 0*7 ; for water it descends down to 0*42, 
and for other substances it may bo still lower. 

If we confine ourselves to temperatures between T,. and 
Tg the gas will pass into a liquid if the pressure is 
sufficiently increased. When the formation of liquid sets 
in we call the gas a mtnrated vapour. If the decreas^e 
of volume is continued the gas pressure remains con- 
stant till all the vapour has passed into liquid. The 
invariability of the properties of the phases is in r*lo.so 
connexion with the invariability of the pressure (called 
maximum temion). Throughout the course of the process 
of condensation these properties remain unchanged, pro- 
vided the temperature remain constant ; only the relative 
quantity of the two phases changes. Until all the gas 
has passed into liquid a farther decrease of volume will 
I not require increase of pressure. But as soon as the li(|ue- 
faction is complete a slight decrease of volume will require 
a great increase of pressure, liquids being but slightly 
compressible. 

The pressure required to condense a gas varies with the 
temperature, becoming higher os the temperature rises. 
The highest pressure will therefore be found at T<, and the 
lowest at T 3 . We shall represent the pressure at To by 
It is called the critical pressure. The pressure 
at Tg we shall represent by p^. It is ccdled the 
pressure of tlie triple point. The values of T*. 
and Pc for different substances will be found at the end of 
this article. The values of Tj, and p^ are accurately known 
only for a few substances. As a rule p^ is small, though 
occasionally it is greater than 1 atmosphere. This is the 
case with CO. 2 , and we may in general expect it if the 
value of T 3 /T 0 is large. In this case there can only be a 
question of a real boiling-i)oint (under the normal pressure) 
if the liquid can be supercooled. 

Wo may find the value of the pressure of the saturated 
vapour for each T in a geometrical way by drawing in the 
theoretical isothermal a straight line parallel to the v axis 

in such a way, that will have the same value 

whether the straight line or the theoretical isothermal is 
followed. This construction, given by Maxwell, may be 
considered as a result of the application of the general 
rules for co-existing equilibrium, which we ow^e to Willard 
Gibbs. The construction derived from the rules of 
Gibbs is as follows : — Construe the free energy at 
a constant temperature, t.c., the quantity - fjdv as 
ordinate, if the abscissa represents v, and determine the 
inclination of the double tangent. Another construction 
derived from the rules of Gibbs might be expressed as 
follows: — Construe the value of pv -•‘Jpdv as ordinate, 
the abscissa representing />, and determine the point 
of intersection of two of the three branches of this 
curve. 

As an approximate, half - empirical formula for the 
calculation of the pressure, - log^ ^ 
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It would follow from the law of correaponding states 
that in this formula the value of / is the same for 
all substances, the molecules of wluch do not asso- 
ciate to form larger molecule-complexes. In fact, for a 
great many substances, we find a value for /, which 
differs but little from 3, ether, CO^ benzene, benzene 
derivatives, chloric ethyl, ethane, dec. As the chemical 
structure of these substances differs greatly, and association, 
if it takes place, must largely depend upon the structure 
of the molecule, we conclude from this approximate 
equality that the fact of this value of / being equal to 
a^ut 3 is characteristic for normal substances in which, 
consequently, association is excluded. Substances known 
to associate, such as organic acids and alcohols, have a 
sensibly higher value of /. Thus M. Estreicher (Cracow, 
1896) calculates that for fluor-benzene/ varies between 3*07 
and 2‘94 ; for ether between 3*0 and 3*1 ; but for water be- 
tween 3*2 and 3*33, and for methyl alcohol between 3*65 
and 3*84, Ac. For isobutyl alcohol / even rises above 4. 
It is, however, remarkable that for oxygen/ has been found 
almost invariably equal to 2*47 from Olszewski’s observa- 
tions, a value which is appreciably smaller than 3. This 
fact makes us again seriously doubt the correctness of 
the supposition tLbt /<m 3 is a characteristic for non- 
association. 

It is a general rule that the volume of saturated vapour 
decreases when the temperature is raised, while that of the 
co-existing liquid increases. We know only 
voiumJ exception to this rule, and that is the 

volume of water below 4” C. If we call the 
liquid volume and the vapour decreases 

if the teiiqierature rises, and becomes zero at Te, The 
limiting value, to which vi and Vp converge at Tc, is 
called the critical volume^ and wo shall represent it by 
According to the law of corresponding states the values 
both of vijvc and must be the same for all substances, 
if T/Tc has been taken equal for them all. According to 
the investigations of Sydnej Young, this holds good with 
a high degree of approximation for a long series of sub- 
stances. Important deviations from this rule for the 
values of v^jvi are only found for those substances in which 
the existence of association has already been discovered by 
other methods. Since the lowest value of T, for which 
investigations on vi and may bo made, is the value of 
Tjj; and since Tg/Tc, has been observed above, is not 
the same for all substance.^, wo cannot expect the smallest 
value of vijve to be the same for all substances. But for low 
values of T, viz., such as are near Tjj, the influence of the 
temperature on the volume is but shght, and theroforo we 
are not far from the truth, if for normal substances we 
take the minimum value of vjv^ as being equal for all 
normal substances, and put it at about Moreover, the 
influence of the polymerization (association) on the liquid 
volume appears to be small, so tlmt we may even attribute 
the value ^ to substances which are not normal. The value 
of v^jvc at T'-'Tj, differs widely for different substances. 
If wo take so low that the law of Boyle -Gay-Lussac 
may be applied, we can calculate v^jv^ by means of the 

formula provided k be known. According to 

the observations of Sydney Young this factor has proved 
to be 3*77 for normal substances. In consequence 

» 3*77 ^ A similar formula, but with another value 

Vr Pi , 

of ky may be given for associating substances, provided the 
saturated vapour does not contain any complex molecules. 
But if it does, as is the case with acetic acid, we must 
also know the degree of association. It can, however, 
only be found by measuring the volume itself. 

Matthias has remarked that the following relation 


exists between the densities of the saturated vapour and of 
the coexisting liquid : — 

sssr 

and that, accordingly, the curve which represents the 
densities at different temperatures possesses a rectilinear 
diameter. According to the law of corresponding states, 
a would be the same for all substances. Many substances, 
indeed, actually appear to have a rectilinear diameter, and 
the value of a appears approximatively to be the same. In 
a Memoire prUmti d la ioctSU royaU d UkgCy 15th June 
1899, Matthias gives a list of some twenty substances 
for which a has a value lying between 0*95 and 1*05. It 
had been already observed by Sydney Young that a is 
not perfectly constant even for normal substancea For 
associating substances the diameter is not rectilinear. 
Whether the value of a, near 1, may serve as a character* 
istic for normal substances is rendered doubtful by the 
fact that for nitrogen a is found equal to 0*6813, and for 
oxygen to 0*8. At T»Te/2, the formula of Matthias, if 
Pi neglected with respect to p/, gives the value 2 + a. 
iotpifpi. 

The heat required to convert a molecular quantity of 
liquid coexisting with vapour into saturated vapour at 
the same temperature is c^ed moUcular latewt 
hmt It decreases with the rise of the tempera- 
ture, because at a higher temperature the liquid 
has already expanded, and because the vapour into which 
it has to be converted is denser. At the critical tempera* 
ture it is equal to zero on account of the identity of the 
liquid and the gaseous states. If we call the molecular 
weight m and the latent heat per unit of weight r, then, 
according to the law of corresponding states, mr/T is the 
same for all normal substances, provided the temperatures 
are corresponding. According to Trouton the value of 
mr/T is the same for all substances if we take for T the 
boiling-point. As the boiling-points under the pressure 
of one atmosphere are generally not eqiial fractions of T^, 
the two theorems are not identical ; but as the values of 
Pe for many substances do not differ so much as to make 
the ratios of the boiling-points under the pressure of 
one atmosphere differ greatly from the ratios of Te, an 
approximate confirmation of the law of Trouton may be 
compatible with an approximate confirmation of the conse- 
quence of the law of corresponding states. If we take the 
term boiling-point in a more general sense, and put T in 
the law of Trouton to represent the boiling-point under an 
arbitrary equal pressure, we may take the pressure equal 
to pc for a certain substance. For this substance mr/T 
would bo equal to zero, and the values of mr/T would no 
longer show a trace of equality. At present direct trust- 
worthy investigations about the value of r for different 
substances are wanting ; hence the question whether as to 
the quantity mr/T the substances are to be divided into 
normal and associating ones cannot be answered. Let 
us divide the latent heat into heat necessary for internal 
work and healg necessary for external work. Let 
represent the former of these two quantities, then : — 

Then the same remark holds good for mr^/T as has been 
made for mr/T. The ratio between r and that part that 
is necessary for external work is given in tibe formula, 
r „Tdp^ 

By making use of the approximate formula for the 
vapour tension : - Nap. log. ? we find 

f'r 


p{%-vi) 



CONDENSATION OP GASES 185 


At T«>Te we find for this ratio a value which for 
normal substances is equal to 8/0*4343 « 7. At the critical 
temperature the quantities r and i;« - are both equal to 
0, but they have a finite ratio. As we may equate 
with at very low temperatures, we 

get, if we take into consideration that B expressed in 
calories is equal to 2 /m, the value ^T««14T0 as limit- 
ing value for mr for normal substances. This value 
for mr has, however, merely the character of a rough 
approximation — especially since the factor / is not 
perfectly constant. 

All the phenomena which accompany the condensation 
of gases into liquids may be explain^ by the supposi- 
tion, that the condition of aggregation which we 
M^quidf liquid differs only in quantity, and not in 
quality, from that which we call gas. We 
imagine a gas to consist of separate molecules of a certain 
mass fs having a certain velocity depending on the tem- 
perature. This velocity is distributed according to the 
law of probabilities, and furnishes a quantity of vi$ viva 
proportional to the temperature. We must attribute 
extension to the molecules, and they will attract one 
another with a force which quickly decreases with the 
distance. Even those suppositions which reduce molecules 
to centra of forces, like that of Maxwell, lead us to the 
result that the molecules behave in mutual collisions as 
if they had extension — an extension which in this case is 
not constant, but determined by the law of repulsion in 
the collision, the law of the distribution, and the value of 
the velocities. In order to explain capillary phenomena 
it was assumed so early as Laplace, that between the 
molecules of the same substance an attraction exists 
which quickly decreases with the distance. That this 
attraction is found in gases too is proved by the fall which 
•occurs in the temperature of a gas that is expanded 
without performing external work. We are still perfectly 
in the dark as to the cause of this attraction, and opinion 
differs greatly as to its dependence on the distance. Nor 
is this knowledge necessary in order to find the influence 
of the attraction, for a homogeneous state, on the value 
of the external pressure which is required to keep the 
moving molecules at a certain volume (T being given). 
We may, viz., assume either in the strict sense, or as a 
first approximation, that the influence of the attraction 
is quite equal to a pressure which is proportional to the 
square of the density. Though this molecular pressure is 
small for gases, yet it will be considerable for the great 
densities of liquids, and calculation shows that we may 
estimate it at more than 1000 atmos., possibly increasing 
up to 10,000. We may now make the same supposition 
for a liquid as for a gas, and imagine it to consist of 
molecules, which for non-associating substances are the 
same as those of the rarefied vapour ; these, if T is the 
same, have the same mean vis viva as the vapour mole- 
cules, but are more closely massed together. Starting from 
this supposition and all its consequences, the author of this 
o,rticle has derived the following formula, which would hold 
both for the liquid state and for the gaseous state : — 

It follows from this deduction that for the rarefied gaseous 
state h would be four times the volume of the mole- 
cules, but that for greater densities the factor 4 would 
decrease. If we represent the volume of the molecules 
by j 3 , the quantity b will be found to have the following 
form : — 

Only two of the successive coefficients y^, Ac., have 


been worked out, for the determination requires very 
lengthy calculations, and has not even led to definitive 
results (Boltzmann, Free, Soyal Acad. Aimierdatny March 
1899). The latter formula supposes the molecules to be 
ri^d spheres of invariable size. If the molecules are 
things which m compressible, another formula for h is 
found, which is different according to the number of 
atoms in the molecule (Proc. Royal Acad. Ant^sterdavi^ 
1900-1). If we keep the value of a and b constant, the 
^ven equation will not completely represent the net of 
isothermals of a substance. Yet even in this form it is 
sufficient as to the principal features. From it we may 
ar^e to the existence of a critical temperature, to a 
minimum value of the product pv, to the law of corre- 
sponding states, Ac. Some of the numerical results to 
which it leads, however, have not been confirmed by 
experience. Thus it would follow from the given equation 

that value of v is taken so great that the 

gaseous laws may be applied, whereas Sydney Young has 
found 1/3*77 for a number of substances instead of the factor 
3/8. Again it follows from the given equation, that if a is 

thought to be independent of the temperature, ~ 4 , 

whereas for a number of substances a value is found for 
it which is near 7. If we assume with Clausius that a 

depends on the temperature, and has a value we 


Te/dj 




find 

That the accurate knowledge of the equation of state 
is of the highest importance is universally acknowledged, 
because in connexion with the results of thermodynamics 
it will enable us to explain all phenomena relating to 
ponderable matter. This general conviction is shown by 
the numerous efforts made to complete or modify the given 
equation, or to replace it by another, for instance, l)y 
Clausius, Tait, Amagat, Boltzmann, J^er, Dicterici, Galit- 
zine. Rose Innes, and Reinganum. 

If we hold to the supposition that the molecules in the 
gaseous and the liquid state are the same — which we may 
call the supposition of the identity of the two conditions 
of aggregation — ^then the heat which is given out by the 
condensation at constant T is due to the potential energy 
lost in consequence of the coming closer of the molecules 
which attract each other, and then it is equal to 


If a should be a function of the tempera- 
ture, it follows from thermodynamics that it would be 
equal to Not only in the case of 

liquid and gas, but always when the volume is diminished, 
a quantity of heat is given out equal to af- -•-) or 


If, however, when the volume is diminished at a given 
temperature, and also during the transition from the 
gaseous to the liquid state, combination into larger 
molecule-complexes takes place, the total internal heat 
may be considered as the sum of that which is caused by 
the combination of the molecules into greater 
molecule-complexes and by their approach 
wards each other. We have the simplest case 
of possible greater complexity when two molecules combine 
to one. From the course of the changes in the density of 
the vapour we assume that this occurs, c.y., with NO,^ and 
acetic acid, and the somewhat close agreement of the 
observed density of the vapour with that which is calculated 
from the hypothesis of such an association to double- 
molecules, makes this supposition almost a certainty, in 

S. III. — 24 
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such cases the molecules in the much denser liquid state 
must therefore be considered as double-molecules, either 
completely so or in a variable degree depending on the 
temperature. The given equation of state cannot hold 
for such substances. Even though we assume that a and 
b are not modified by the formation of double-molecules, 
yet ET is modified, and since it is proportional to the 
number of the molecules, it is diminished by the combina- 
tion. The laws .found for normal substances will, therefore, 
not hold for such associating substances. Accordingly for 
substances for which we have already found an anormal 
density of the vapour, we cannot expect the general laws 
for the liquid state, which have been treated above, to hold 
good without modification, and in many resi)octs such 
substances will therefore not follow the law of correspond- 
ing states. There are, however, also substances of which 
the anormal density of vapour lias not been stated, and 
which yet cannot bo ranged under this law, c.^., water 
and alcohols. The most natural thing, of course, is to 
ascribe the deviation of these substances, as of the others, 
to the fact that the molecules of the li(|uid are polymerized. 
In this case^ we have to account for the following circum- 
stanr;c, that whereas for NOg and acetic acid in the state 
of saturated vapour the dcj^ee of association increases if 
the temperature falls, the reverse must take place for 
water and alcohols. Such a difference may be accounted 
for by tbe difference in the quantity of heat released by 
the polymerization to double-molecules or larger molecule- 
coni] dexes. The quantity of heat given out when two 
molecules fall together may be calculated for NO^, and 
acetic acid from the formula of Gibbs for the density of 
vaiMJur, and it proves to be very considerable. With this 
the following fact is closely connected. If in the pv 
diagram, starting from a point indicating the state of 
saturated va]>our, a geometrical locus is drawn of the 
points which have the same degree of association, this 
curve, which passes towards isothonnals of higher T if the 
volume diminishes, requires for the same change in T a 
greater diminution of volume than is indicated by the 
border-curve. For water and alcohols this geometrical 
locus will bo found on the other side of the border-curve, 
and the polymerization heat will bo small, li.c., smaller 
than the latent heat. For substances with a small |K>ly- 
merization heat the degree of association will continually 
decrease if we move along the Iwrder-curve on the side of 
the saturated vapour in the direction towards lower T. 
With this, it is perfectly compatible that for such 
substances the saturated vapour, c.^., under the pressure 
of one atmosphere, should show an almost normal density. 
Saturated vaitour of water at 100'* has a density which 
seems nearly 4 per cent, greater than the theoretical one, 
an amount which is greater than can bo ascribed to the 
deviation from the gas-laws. For the relation between 
V, T, and j?, if x represents the fraction of the number of 
double-rooleculcs, the following formula has been found 
{Molmdartluorie Zeitsehrift Ph, Ch,^ 1890, Leipzig) : 


from which 
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which may elucidate what precedes. 

By far the minority of substances have a value of T<r 
above the ordinary temperature, and diminution of volume 
Conrfinss pressure) is sufficient to condense 

Horn of gaseous substances into liquids. If T^ is 

Buhatmme— but little above the ordinary temperature, a 
wnt iow great increase of pressure is in general required 
to effect condensation. Substances for which 
Tc is much high|^ iilian the ordinary tempeirature Tq, 




occur as liquids, even without increase of 
pressure ; that is, at the pressure of one atmosphere. The 
value is to be considered as only a mean value, because 
of the inequality of pe. Tbe substances for which is 
smaller than the ordinary temperature are but few in 
number. Taking the temperature of melting ice as a 
limit, these gases are in successive order : CH^ NO, O 2 , 
CO, Nj, and (the recently-discovered gases are left out 
of account). If these gases are compressed at 0 ** centigrade 
they do not show a trace of liquefaction, and therefore 
they were long known under the name of permanent 
gases.” The discovery, however, of the critical temperature 
carried the conviction that these substances would not be 
** permanent gases” if they were compressed at much 
lower T. Hence the problem arose how “low tempera- 
tures” were to be brought about. Considered from a 
general point of view the means to attain this end may be 
described as follows: we must make use of the above- 
mentioned circumstance that heat disappears when a 
substance expands, either with or without performing 
external work. According as this heat is derived from 
the substance itself which is to be condensed, or from the 
substance which is used as a means of cooling, we may 
divide the methods for condensing the so-called permanent 
gases into two principal groups. 

In order to use a liquid as a cooling bath it must 
be placed in a vacuum, and it must be possible to keep 
the pressure of the vapour in that space at a 
small value. According to the boiling-law, the 
temperature of the liquid must descend to that cootlag. 
at which the maximum tension of the vapour 
is equal to the pressure which reigns on the surface of the 
liquid. If the vapour, either by means of absorption or 
by an air-pump, is exhausted from the space, the temperar- 
ture of the liquid and that of the space itself depend 
\i|)on the value of the pressure which finally prevails in 
the space. From a practical point of view the value of 
T 3 may be regarded as the limit to which the temperature 
falls. It is true that if the air is exhausted to the utmost 
possible extent, the tem|)erature may fall still lower, 
but when the substance has become solid, a further 
diminution of the pressure in the space is of little 
advantage. At any rate, as a solid body evaporates 
only on the surface, and solid gases are bad conductors of 
heat, further cooling will only take place very slowly, and 
will scarcely neutralize the influx of heat. If the pressure 
P 3 is very small, it is perhaps practicaUy impossible to 
reach T 3 ; if so, T 3 in the following lines will represent 
the temperature practically attainable. There is thus for 
every gas a limit below which it is not to be cooled 
further, at least not in this way. If, however, we can 
find another gas for which the critical temi^orature is 
sufficiently above T 3 of the first chosen gas, and if it is 
converted into a liquid by cooling with the first gas, and 
then treated in the same way as the first gas, it may in 
its turn be cooled down to (Tg) 2 . Going on in this way, 
continually lower temperatures may be attained, and it 
would be possible to condense all gases, provided the 
difference of the successive critical temperatures of two 
gases fulfils certain conditions. If the ratio of the abso- 
lute critical temperatures for two gases, which succeed one 
another in the series, should be sensibly greater than 2 , 
the value of Tg for the first gas is not, or not sufficiently, 
below the T 0 of the second gas. This is the case when 
one of the gases is nitrogen, on which hydrogen would 
follow as second gas. Generally, however, we sbsdl take 
atmospheric air instead of nitrogen. Though this mixture 
of Ng and Og will show other critical phenomena than a 
simple substance, yet we shall continue to speak of a 
for air, which is given at - 140* 0., and for which, there- 



CONDENSATION OP GASES 


fore, Te amounts to 133* absolute. The lowest T wbich may 
be expected for air in a highly rarefied sp^ may be eyalu- 
ated at 60* absolute — a i^ue which is hi|^r than the 
for hydrogen. Without new contrivances it would, accord- . 
ingly, not be possible to reach the critical temperature of 
Hs* The method by which we try to obtain successively 
loW temperatures by making use of successive gases is 
(»Llled the cascade method.’* It is not self-evident that 
by sufficiently diminishing the pressure on a liquid, it may 
be cooled to such a degree that. the temperature will be j 
lowered to T 3 , if the initial temperature was equal to T 0 , 
or but little below it, and we can even pr^ict with 
certainty that this will not be the case for all substances. 
It is possible, too, that long before the triple i)oint is 
reached the whole liquid will have evaporated. The most 
favourable conditions will, of course, be attained when the 
influx of heat is reduced to a minimum. As a limiting 
case we imagine the process to be adiabatic. Now the 
question has become, Will an isentropic line, which starts 
from a point of the border-curve on the side of the liquid 
not far from the critical point, remain throughout its 
descending course in the heterogeneous region, or will it 
leave the region on the side of the vapour ? As early as 
1878 the author of this article {Verdagen Km, Akad, 
AmBterdani) pointed out that the former may be expected 
to be the case only for substances for which Cp/c« is large, ; 
and the latter for those for which it is small; in other 
words, the former will take place for substances the 
molecules of which contain few atoms, and the latter for 
substances the molecules of wbicH contain many atoms. . 
Ether is an example of the latter class, and if we say that 
the quantity h (specific heat of the saturated vapour) for 
ether is found to be positive, we state the same thing in 
other words. It is not necessary to prove this theorem 
further here, as the molecules of the gases under considera- 
tion contain only two atoms and the total evaporation of 
the liquid is not to be feared. 

In the practical application of this cascade-method some 
variation is found in the gases chosen for the successive 
stages. Thus chloric methyl, ethylene, and oxygen are 
used in the ciyogonic laboratory of Leyden, while Professor 
Dewar has us^ air as the last term. Carbonic acid is not 
to be recommended on account of the comparatively high 
value of T 3 . In order to prevent loss of gas a system of 
** circulation ” is employed. This method of obtaining 
low temperatures is decidedly laborious, and requires very 
intricate apparatus, but it has the great advantage that 
very constant low temperatures may be obtained, and can 
be regulated arbitrarily within pretty wide limits. 

In order to lower the temperature of a substance down ‘ 
to T 3 , it is not always necessary to convert it first into the 
liquid state by means of another substance, as 
Bxpmluioa.] assumed in the last method for obtaining 
low temperatures. Its own expansion is suffi- 
cient, provided the initial condition be properly chosen, 
and provided we take care, even more thsii in the former 
method, that there is no influx of heat. Those conditions 
being fulfilled, we may, simply by adiabatic expansion,; 
not only lower the temperature of some substances down ' 
to Tg, but also convert tiiem into the liquid state. This is 
especially the case with substances the molecules of which 
contain few atoms. 

Let us imagine the whole net of isothermals for 
homogeneous phases drawn in a pv diagram, and in it 
the larder-curve. Within this larder-curve, as in the 
heterogeneous region, the theoretical pari of every 
isothermal must be replaced by a straight line. The 
isothermals may therefore be divided into two groups, 
viz., those which keep outside Ihe heterogeneous region, 
and those which cross this region. .Hence an isothermal. 
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beion^g to the latter group, enters the heterogeneous 
region on the liquid side, and leaves it at the same level 
on the vapour side. Let us imagine in the same way all 
the isentropic curves drawn for homogeneous states. Their 
form rmmbles that of isothermals in so far as they show 
a maximum and a minimum, if the entropy -constant is 
below a certain value, while if it is above this value, both 
the maximum and the minimum disappear, the isentropic 

line in a certain point having at the same time^ and « 0 

for this particular value of the constant. This point, 
which we might call the critical point of the isentropic 
lines, lies in the heterogeneous region, and therefore cann^ 
be realized, since as soon as an isentropic curve enters this 
region its theoretical part will be replaced by an empiric 
part. If an isentropic curve crosses the heterogeneous 
r^on, the point where it enters this region must, just 
as for the isothermals, bo connected with the point where 
it leaves the region by another curve. When *= ifc (the 
limiting value of Cp/Cf, for infinite rarefaction is meant) 
approaches unity, the isentropic curves approach the 
isothermals and vice vered. In the same way the critical 
point of the isentropic curves comes nearer to that of the 
isothermals. And if ^ is not much greater than 1, e.g,^ 
Aj< 1 * 08 , the following property of the isothermals is also 
preserv^, viz., that an isentropic curve, which enters the 
heterogeneous region on the side of the liquid, leaves it 
again on the side of the vapour, not of course at the same 
level, but at a lower point. If, however, k is greater, and 
particularly if it is so great as it is with molecules of one or 
two atoms, an isentropic curve, which enters on the side of 
the liquid, however far prolonged, always remains within 
the heterogeneous region. But in this case all isentropic 
curves, if sufficiently prolonged, will enter the heterogeneous 
region. Every isentropic curve has one point of intersec- 
tion with the border-curve, but only a small group intersect 
the border-curve in three points, two of which are to be 
found not far from the top of the border-curve and on 
the side of the vapour. Whether the sign of h (specific 
heat of the saturated vapour) is negative or positive, is 
closely connected with the preceding facts. For substances 
having k great, h will be negative if T is low, positive if 
T rises, while it will change its sign again l^fore T^ is 
reached. The values of T, at which change of sign takes 
place, depend on k. The law of corresponding states holds 
good for this value of T for all substances which have the 
same value of k. 

Now the gases which were considered as permanent arc 
exactly those for which k has a high value. From this 
it would follow that every adiabatic expansion, provided 
it bo sufficiently continued, will bring such substances into 
the heterogeneous region, t.e., they can be condensed by 
adiabatic expansion. But since the final pressure must 
not fall below a certain limit, determined by experimental 
convenience, and since the quantity which passes into the 
liquid state must remain a fraction as large as |x>ssible, 
and since the ex|mnsion never can take place in such a 
manner that no heat is given out by the walls or the 
surroundings, it is best to choose the initial condition 
in such a way that the isentropic curve of this point 
cuts the border-curve in a point on the side of the liquid, 
lying as low as possible. The border-curve being rat^ 
broc^ at the top, there are many isentropic curves which 
penetrate the heterogeneous region under a pressure which 
differs but little fromp^. AvaiUng himself of this proi)erty, 
Olszewski has determined for hydrogen at 20 atmoBpberes. 
Isentropic curves, which lie on the right and on the left of 
this group, will show a point of condensation at a lower 
pressure. Olszewski has investigated this for those lying 
on the right, but not for those on tbaldk. 
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From the equation of state - () «> BT, the equar 

tion of the isentropic curve follows as + 

and from this we may deduce T(v - 1)^'“ ^ « C'. This latter 
relation shows in bow high a degree the cooling, depends 
on the amount by which k surpasses unity, the change in 
being the same. 

What h^ been said concerning the relative position of 
the border-curve and the isentropic curve may be easily 
tested for ]K>ints of the border-curve which represent 
rarefied gaseous states, in the following way. Following 

the border-curve we found before / ^ for the value of 

Following the isentropic curve the value of 

^ Xr ife T 

is equal to If the isentropic curve rises 

more steeply tl^n the border-curve. If we take/s? and 
choose the value of To/2 for T — a temperature at which 
the saturated vapour may bo considered to follow the gas- 
laws — then h\h - 1 « 14, or would bo the limiting 

value for the two cases. At any rate l;«sr41 is great 
enough to fulfil the condition, even for other values of T. 
Pictet has availed himself of this adiabatic expansion for 
condensing many permanent gases, and it must also be 
used when, in the cascade method, T^ of one of the gases 
lies above Tc of the next. 

A third metliod of condensing the i^ormanent gases is 
applied in Linde’s apparatus for liquefying air. Under 
a high pressure a current of gas is conducted 
moiuumtua, ^^^ough a narrow 8i)iral, returning through 
another spiral which surrounds the first. Be- 
tween the end of the first spiral and the beginning of the 
socrind the current of gas is reduced to a much lower 
pressure by i^assing through a tap with a fine orifice. 
On account of the expansion resulting from this sudden 
decrease of pressure, the temperature of the gas, and 
consequently of the two spirals, falls sensibly. If this 
process is repeated with another current of gas, this current, 
having been cooled in the inner spiral, will ^ cooled still 
further, and the tem|)erature of the two spirals will become 
still lower. If the pressures p, and P 2 remain constant the | 
cooling will increase with the lowering of the temperature. 
In Linde’s apfiaratus this cycle is repeated over and over 
again, and after some time (about two or three hours) it 
becomes possible to draw off liquid air. 

The cooling which is the consequence of such a decrease 
of pressure wtis experimentally determined in 1854 by 
Lord Kelvin (then Professor W, Thomson) and Joule, who 
represent the result of their experiments in the formula 

T -T 

Ij- -. 

In their experiments p,^ was always 1 atmosphere, and the 
amount of was not large. It would, therefore, be 
certainly wrong, even though for a small difference in 
pressure the empiric formula might be approximately 
correct, without closer investigation to make use of it for 
the differences of pressure used in Linde’s apparatus, where 
Pj ^ « 200 and jr>. »* 18 atmospheres. For the existence of a 
most favourable value of ji>, is in contradiction with the 
formula, since it would follow from it that Tj - T« would 
always increase with the increase of py Nor would it be 
right to regard as the cause for the existence of this most 
favourable value of p^ the fact that the heat produced in 
the compression of toe expanded gas, and therefore pjpp 
must be kept as small as possible, for the simple reason that 
the heat is produced in quite another part of the apparatus, 
and might be neutralist in different ways. 

Closer examination of the process shows that if p^ is 
given, a most favourable value of p^ must exist for the 


cooling itself. If jP| is taken still higher, the cooling 
decreases again, and we might take a value for p^ for 
which the cooling would be zero, or even negative. 

If we call the energy per unit of weight c and the speoifio 
volume V, the following equation holds 

or 

According to the symbols chosen by Gibbs, Xi-Xr 

As X is determined by and and %% by Tg and p^ we obtain, 
if we take Ti and jpg as being constant, 



If Tg is to have a minimum value, we have 


*0.Qr 


= 0 . 


From this follows 

A-'X- 


Ti 


is positive, we shall have to take for the maximum 


cooling such a pressure that the product pv decreases with v, viz., 
a pressure larger than that at which pv has the minimum value. 
By means of the equation of state mentioned already, we find for 
the value of the specific volume that gives the greatest cooling, 
the formula 


RT,6 2a 


and for the value of the pressure 

FT? 





If we take the value 2Tc for Tj, as we may approximately for 
air when we begin to work with the apparatus, we find forpi about 
8pfl, or more than 800 atmospheres. If we take =Te, as we may 
at the end of the process, we find pi=s2.5pe» or 100 atmospheres. 
The constant pressure which has been found the most favourable 
in Linde's apparatus is a mean of the two calculated pressures. 
In a theoretically perfect apparatus we ought, therefore, to be able 
to regulate pi aooording to the temperature in the inner spiral. 


The critical temperatures and pressures of the permanent 
gases are given in the following table, the former being 
expressed on the absolute scale and the latter in atmo- 


spheres : — 

• 






T. 

Pe 


Te 

Pc 

CH* 

m-a* 

55 

CO 

183 -S* 

35-5 

NO 

179-6° 

71-2 

Ng 

127* 

35 

Og 

166° 

50 

Air 

183* 

39 

Argon 

162° 

50-6 

Hg 

40* 

20 


Aooording to Professor Dewar the critical temperature of Hg is 
about 32* absolute, and the critical pressure about 15 atmo^heres 
(/Voc. Hoy, In$t, Great Britain^ 7th June 1899). (See also Liquid 
Qabzs.) (j. d. V. D. w.) 


Oonductlon of Hoa.t> — The mathematical 
theory of conduction of heat was developed early in the 
19th century by Fourier and other workers, and was 
brought to so high a* pitch of excellence that little has 
remained for later writers to add to this department of the 
subject. In fact, for a considerable period, the term 
“theory of heat” was practically synonymous with the 
mathematical treatment of conduction. A summary of 
Fourier’s analysis will be found in Heat (Endy, Brit. voL 
xl), and the theory need not be considered in detail here, 
except in so far as it is required for the definition 
and expli^tion of fundamental terma The main object 
of the present article is to describe more recent work, 
and to discuss experimental difficulties and methods of 
measurement . 

1. Mecha/nim qf Con&u4stum , — Conduction of heat im- 
plies transmission by contact from one body to another or 
between contiguous particles of the same body, but does 
not include transference of heat by the motion of masses 
or streams of matter from one place to another. This is 
termed CenveeUon (see Kadiation), and is most im- 
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portant in the case of liquids and gases owing to their 
mobility. Conduction, however, is generally understood 
to include diffusion of heat in fluids due to the agitation 
of the ultimate molecules, which is really molecular 
convection. It also includes diffusion of heat by internal 
radiation, which must occur in transparent substances. 
In measuring conduction of heat in flui^ it is possible to 
some extent to eliminate the effects of molar convection or 
mixing, but it would not be possible to distinguish between 
diffusion, or internal radiation, ^nd conduction. Some 
vrriters l^vo supposed that the ultimate atoms are con- 
ductors, and that heat is transferred through them when 
they are in contact. This, however, is merely transferring 
the properties of matter in bulk to its molecules. It is 
much more probable that heat is really the kinetic energy 
of motion of the molecules, and is passed on from one to 
another by collisions. Further, if we adopt Weber’s 
hyj)Othesis of electric atoms, capable of diffusing through 
metallic bodies and conductors of electricity, but capable 
of vibration only in non-conductors, it is possible that the 
ultimate mechawm of conduction may be reduced in all 
cases to that of diffusion in metallic bodies or internal 
radiation in dielectrics. The high conductivity of metals 
is then explained by the small mass and high velocity of 
diffusion of these electric atoms. Assuming the kinetic 
energy of an electric atom at any temperature to bo equal 
to that of a gaseous molecule, its velocity, on Professor J. 
J. Thomson’s estimate of the mass, must be upwards of 
forty times that of the hydrogen molecule. 

2. Law of Condactum, — ^The experimental Law of Con- 
duction, which forms the basis of the mathematical theory, 
was established in a qualitative manner by Fourier and 
tlie early experimentalists. Although it is seldom exjdicitly 
stated as an experimental law, it should really be re- 
garded in this light, and may be briefly worded as follows : 
— “ The rate of trantmiuion of heat by cmduction is pro- 
portional to ifw iemperoMire gmdienV^ 

The rate of transmission of heat ” is here understood 
to mean the quantity of heat transferred in unit time 
through unit area of cross-section of the substance, the 
unit area being taken |)erpendicular to the lines of flow. 
It is clear that the quantity transferred in any case must 
be jointly projwrtional to the area and the time. The 
“ gradient of temjierature ” is the fall of temixjrature in 
degrees per unit length along the lines of flow. The 
Thermal Condwetivity of the substance is the constant 
ratio of the rate of transmission to the temperature 
gradient. To take the simple case of the “ wall ” or flat 
plate considered by Fourier for the deflnition of Thermal 
Conductivity, suppose that a quantity of heat Q passes in 
the time T through an area A of a plate of conductivity k and 
thickness x, the sides of which are constantly maintained 
at temperatures ff and ff*. The rate of transmission of 
heat is QIAT^ and the temperature gradient, supposed 
uniform, is {ff — so that the law of conduction leads 
at once to the equation — 

Q/AT^ k{ff - er)/x * MOIdx^ (1) 

This relation applies accurately to the case of the steady 
flow of heat in parallel straight lines through a homo- 
geneous and isotropic solid, &e isothermal surfaces, or 
surfaces of equal temperature, being planes perpendicular 
to the lines of flow. If the flow is ste^y, and the 
temixjrature of each point of the body invariable, the rate 
of transmission must be everywhere the same. If the 
gradient is not uniform, its value may be denoted by 
d$ldx. In the steady state, the product kdO/dx must be 
constant, or the gr^ient must vary inversely as the 
conductivity, if the latter is a function of $ or x. One of 
the simplest illustrations of the rectilinear flow of heat is 
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the steady outflow through the upper strata of the 
earth’s crust, which may be considered practically plane in 
this connexion. This outflow of heat necessitates a rise of 
tem{)erature with increase of depth. The corresponding 
gradient is of the order of V C. in 100 feet, but varies 
inversely with the conductivity of the strata at difterent 
depths. 

3. Variable State»~A different type of problem is 
printed in those cases in which the temperature at each 
point varies with the time, as is the c^ise near the surface 
of the soil with variations in the external conditions 
between day and night or summer and winter. The flow 
of heat may still be linear if the horizontal layers of the 
soil are of unifonn composition, but the quantity flowing 
through each layer is no longer the same. Part of the 
heat is used up in changing the temperature of the 
successive layers. In this case it is generally more 
convenient to consider as unit of heat the thermal 
capacity c of unit volume, or that quantity which would 
pi^uce a rise of one degree of temperature in unit volume 
of the soil or substance considered. If Q is expressed in 
terms of this unit in equation, (1) it is necosssary to divide 
by c, or to replace k on the right ^nd side by the ratio k/c. 
This ratio determines the rate of diffusion of temperature, 
and is called the Thernwmetric Conductivity or, more 
shortly, the Diffucivity, The velocity of proi)agatiou of 
temperature waves will be the same under similar 
conditions in two substances which possess the same 
diffusivity, although they may differ in conductivity. 

4. Emiedvity, — ^Fourier defined another constant ex- 
pressing the rate of loss of heat at a bounding surface i)er 
degree of difference of temperature between the surface of 
the body and its surroundings. This he called the 
External Conductivity^ but the term Emiedvity is more 
convenient. Taking Newton’s law of cooling, that the 
rate of loss of heat is simply proportional to the excess 
of temperature, the emissivity would be independent of 
the temperature. This is generally assumed to be the 
case in mathematical problems, but the assumption is 
admissible only in rough work, or if the temperature 
difference is small. The emissivity really dei)euds on 
every variety of condition, such as the size, sha|)o, and 
jKisition of the surface, as well as on its nature ; it varies 
with the rate of cooling, as well as with the temi)erature 
excess, and it is generally so difficult to calculate, or to 
treat in any simple manner, that it forms the greatest 
source of uncertainty in all experimental investigations in 
which it occurs. 

6. Experimentobl Methods. - — Measurements of con- 
ductivity present peculiar difficulties on account of the 
variety of quantities to be observed, the slowness of the 
process of conduction, the imixsssibility of isolating a 
quantity of heat, and the difficulty of exactly realizing the 
theoretical conditions of the problem. The most important 
methods may be classified roughly under three heads — (1) 
Steady Flow, (2) Variable Flow, (3) Electrical. The 
meth(^ of the first class may be further subdivided 
according to the form of apparatus employed. The 
following are some of the special cases which have been 
utilized experimentally : — 

6. The Wall*' or Plate This method endeavours to 

realize the conditioqi of equation, (1) namely, uniform rectilinear 
flow. Theoretically this requires an infinite plate, or a jierfect 
heat insulator, so that the lateral flow can be prevented or rendered 
negligible. This condition can generally be satisfied with 
sufficient approximation with plates of reasonable dimensions. 
To find the conductivity, it is necessary to measure all the 
quantities which occur in equation (1) to a similar order of 
accuracy. The area A from which the heat is collected need not 
bo the whole surface of the plate, but a measured central area 
where the flow is most nearly unifoim. This variety is known as 
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the ** Guard-Ring ” method, but it U generally rather difficult to 
determine the eftMtivo area of the ring. There is little difficulty 
in mcasuritig the time of flow, provided that it is not too short. 
The measurement of the temperature gradient in the plate 
generally presents the greatest difficulties. If the plate is thin, it 
Ui necessary to measure tlie thickness with groat care, and it is 
necessary to assume tliat the temperatures of tlio surfaces are the 
same as those of the media with which they are in contact, since 
there is no room to insert thermometers in the plate itself. This 
assumption does not present serious errors in the case of bud 
conductors, such as gloss or wood, but has given rise to large 
mistakes in the case of metals. The conductivities of thin slices 
of crystals have been measured by Ijoes hy posing them between 
plane amalgamated surfaces of metal. This gives very good 
contact, ana the conductivity of the metal being more than 100 
times that o|^4he crystal, the temi)erature of tlie surface is 
determinate. " 

In applying the plate method to the determination of the 
conductivity of iron. Hall has recently succeeded in overcoming 
this difficulty by coating the plate thickly with copper on both 
sides, and deducing the ditference of temperature between the 
two surfaces of junction of the iron and the copper from the 
thermo-electric force observed by means of a numlier of fine copper 
wires attached to the coptior coatings at different points of 
the dj||li^ The advantage of the thermo-junction for this purpose 
is that the distance between the surikoes of which the touijMrature- 
ditferenoe is measured, is very exactly defined. Tlie disadvantage 
is that the thermo-oleciric feme is vciy small, about ton-millionths 
of a volt imr degree, so that a small accidental disturbance may 
produce a serious error with a differenoe of temperature of only I"* 
liotween the Junctioiis. The chief uncertainty in applying this 
method ap{>ears to have arisen from variations of temperature at 
different ]Miris of the surface, due to inequalities in the heating or 
cooling eflbct of the stream of water flowing over the surfaces. 
Uniformity of tomijcratiiro could only be secured by using a high 
vehudty of flow, or violent stirring. Neither of these methods 
could be lipiilied in this o.\t)erimoiit. The teiniieratures indicated 
by the ditlereut pairs of wires differed by us much as 10 cent., 
but the mean of the whole would ])rohably give a fair average. 
The heat transmitted was measured by observing the flow of 
water (about 20 gm./soc.), and the rise of temperature (about 
0*5** 0.) in one of the streams. The results api)ear to be entitled to 
considerable weight on account of the directness of the method, 
and the full consideration of possible errors. They were as 
follows : — 

Cast-irou, Jfe=0*1490 C.O.fi. at 30’ C., temp. coof. -0-00075. 

Pure iron, ib-0-1630 at 30’ 0., temp. coef. -0'0008. 

The discs were 10 cms. in diam., and nearly 2 cms. thick, )daled 
with cot>]>er to a thickncNs of 2 mm. Tlie oaat-iroii contained about 
3 '6 per cent, of carbon, 1*4 percent, of silicon, and 0*5 jicr 
cent, of manganese. 

7. Tube Method , — If the inside of a glass tube is ex|)o.sed to 
steam, and the outside to a rapid current of water, or rice vernd^ 
the temi>eraturoH of the surfaces of the gloss may be taken to lie 
very approximately equal to those of the water aud steain, which 
may be easily observed. If the thickness of the glass is small 
oom^iarod with the diameter of the tube, say one- tenth, equation 
(1) may be applied with sufficient approximation, the area A being 
taken us the moan between the internal mid external surfaces. It 
is necessary that the thickness x should be approximately unifonu. 
Its mean value may bo determined most satisfactorily from tlio 
weight mid the density. The heat transmitted in a given time 
T may be deduced fVom an observation of the rise of temperature 
of the water, and the amount which imssos in the interval. This 
is one of the simplest of all methods in practice, but it involves 
the measurement of sovoral diflbront quantities, some of which are 
difficult to observe accurately. The employment of the tube form 
evades cue of the chief difficulties of the plate method, namely, the 
unoertainty of the flow at the boundary of the area consiaered. 
Unfortunately the method cannot be applied to good conductors, 
like the metals, because the differenco of temperature between the 
surfaoes may be five or ton times less than that between the water 
and steam in contact with thorn, even if the water is eneigetically 
stirred. 

8. Cj/Under Method, — A variation of the tube method, which 
can be applied to metals and good conductors, depends on the 
employment of a thick oylinder with a small axial hole in place of 
a thin tube. The actual temperature of the metal itself can then 
ho observed by inserting tnemiometers or thermo-couples at 
measur^ distanoea from the centre. Tliis method has been 
applied by Callendar and Nioolson {Brit. A»$oe. Beport, 1897), to 
cylinders of oast-iron aud mild steel, 6 inches in diam. and 2 feet 
long, with one-inoh axiid holes. The surface of tlie central hole 
was heated by steam under pressure, and the total flow of heat 
was determined by observing the amount of steam condensed in a 
given time. The outside of the oylinder was cooled by water 
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oironlating in a spiral screw thread in a very narrow space with 
high velocity under a pressure of 120 lb per square inch. A very 
ttworm surlMe temperature was thus obtained. The lines of flow 
in this method are riulial. The isothermal surfaces are coaxial 
cylinders. The areas of successive surfaces vary as their radii, 
hence the rate of transmission QIATyoxien inversely as the radius 
r, and is Q/2rrlTf if f is the length of the cylinder, and C^thc 
total heat, calculate from the condensation of steam observed in 
a time T. The outward gradient is dS/dr, and is negative if the 
central hole is heated. We have therefore the simple equation — 

-kd9ldr^Ql2TrlT. (2) 

If A? is constant the solution is evidently, 0s^alogr+h^ where ass 
- Ql2 wklTt and b and k are determined from the known values of 
the temjieratures observed at any two distances from the axis. 
This gives an average value of the conductivity over the range, 
but it IS better to oliserve the temperatures at three distances, and 
to assume A; to be a linear function of the temperature, in which 
case the solution of the equation is still very simple, namely — 

0 + e0’‘^l2ssa lotj r + bf (8) 

where e is the temporature-cooflicient of the oonductivity. The 
chief difficulty in this method lay in determining the eflective 
distances of tlie bulbs of the thermometers from the axis of the 
cylinder, and in ensuring uniformity of flow of heat along different 
radii. For these reasons the temperaturc-cooffioiont of the conduc- 
tivity could not ho determined satisfactorily on this particular 
form of apparatus, but the mean results were probably trustworthy 
to 1 or 2 i»er cent. They refer to a tcinporature of about 60’ C., 
aud were — 

Cast-iron, 0*109; mild steel, 0*119, C.G.S. 

Those are much smaller than HalFs results. The cast-iron con- 
tained nearly 3 i^er cent, each of silicon and graphite and 1 per 
cent, each of ]>ho8phoni8 and manganese. Tlie steel contained 
less than 1 per cent, of foreign materials. The low value for the 
cast-iron was confirmed by two entirely different' metliods given 
liclow. 

9. Forbes* 8 Bar Method , — Observation of the steady distribution 
temperature along a bar boated at one end was very early 
employed by Fourier, Dospretz, and others for the oomparison 
of conductivities. It is most convenient method in the case 
of goml conductors on aoodunt of the great facilities which it per- 
mits for the measiiremont of the tomperature gi’adient at different 
{loints, but it has the disadvantage that the results depend almost 
entirely on a knowledge of the external heat loss or emissivity, 
or, in comparative experiments, on the assumption that it is tne 
same in different cases. The method of Forbes (in which the 
conductivity is deduced from the steady distribution of temper- 
ature on the assumption that the rate of loss of beat at each ^loint 
of the bar is the same as that observed in an auxiliary cxxierimeiit 
in which a short bar of the same kind is set M cool under con- 
ditions which are supposed to be identical), is too well known to 
require detailed descrixition, but a consideration of its weak points 
is very instructive, and the results have been most remaikably 
misunderstood aud misquoted. Tlie method gives directly, not 
A*, but kfe. Tait repeated Forbes’s experimente, using one of the 
same iron bars, and endeavoured to (correct his rasults for the 
variation of the siiecific heat c. Mitchell, under Tait’s direction, 
repeated the ex))oriineuts with the same bar nickel-plated, correct- 
ing the thermometers for stem-exposure, and also varying the 
conditions by cooling one end, so as to obtain a steeper gi'adient. 
The results of Forbes, Tait, and Mitchell, on the same bar, 
and Mitchell’s two results by different methods, are quoted by 
Landoldt and Bdrustein as if they referred to different metals. 
This is not very surjirising, if the values in the following table 
are compared : — 


Table I. Thermal Go^vductivity of ForheAs Iron Bar D 
(1*25 Inches Square), C.O,S. Units, 


Temp. 

Cent. 

1 '' 

1 Unoorrocted tor YarUtlon ot r, li Oorrected tor Vutatlon ot «. 

' 11 

Forbes. 

Tait 

Mitchell: 

Cooled. 

Forbes. 

Tait 

Mitchell : 
Ooded. 

O’ 

•207 

*281 

•197 

•178 

•213 

*288 

•208 

*184 

100’ 

*167 

.*198 

•178 

•190 

1 *168 

•212 

•190 

•197 

200* 

•186 

•176 

•160 

*181 

! *152 

1 

•196 

•178 

•210 


The variation of c is uncertain. The values credited to Forbes are 
those given by Everett on Balfour Stewart’s authority. Tait 
gives different figures. The values given in the column headed 
** cooled" are those found by Mitchell with one end of the bar 
cooled. The diserepanoies are chiefly due to the error of the 
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fondAmental anumption that the rate of oooUng is the eanie at 
the aame temperature under the very ditfereut conditione exieting 
in tlie two parte of the experiment. They are also partly oauaed 
by the large unoertaintiea of the oorreotione, eepeoiaUy thoee of 
tne mercury thermometera under the peouliar oondiUona of the 
experiment The results of Forbes are interestiiig historically 
as having been the first approximately correct determinations 
of conductivity in absolute value. The same method was applied 
by R. W. Stewart (Fhil» Trww,, 1892), with the substitution 
of thermo-couples (following Wiedemann) for mercury thermo- 
meters. This avoids the very uncertain correction for stem- 
exposure, but it is doubtful how far an insulated couple, inserted 
in a hole in the bar, may be trusted to attain tlie true tem- 
perature. The other uncertainties of* the method remain. R. 
W. Stewart found for pure iron, A;«*175 (I-IIOIS 0 O.O.S. 
Hall using a similar method found for cast-iron at fiO"" 0. the 
value *105, but considers the method very uncertain as ordinarily 
practised. 

10. Calorimetrie Bar Method , — To avoid the uncertainties of 
surface loss of heat, it is necessary to reduce it to the rank of 
a small correction by employing a largo bar and protecting it 
from loss of heat. The heat transmitted should bo measured 
calorimetrically, and not in terms of the uncertain emissivity. 
The apparatus shown in Fig. 1 was constructed by Callendor and 



Nicolsoii with this object. The bar was a special sample of cast- 
iron, the conductivity of which was required for some experiments 
on the condensation of steam (iVoe. 1898). It had 

a diameter of 4 inches, and a length of 4 fhet between the heater 
and the calorimeter. The emissivity was reduced to one quarter 
by lagging the bar like a steam-pipe to a thickness of 1 inch. 
The heating vessel could bo maintained at a steady temperature 
by high-pressure steam. The other end was maintained at a 
temperature near that of the air by a steady stream of water 
flowing through a well-lagged vessel surrounding the bar. The 
heat transmitted was measured l>y observing the difTorence of 
temperature between the inflow and the outflow, and the weight 
of water which passed in a given time. The ^adient near the 
entrance to the calorimeter was deduced h'om observations with 
five thermometers at suitable intervals along the bar. The results 
obtained by this method at a temjierature of 40** C., varied from 
*116 to *118 C.G.S. from observations on different days, and were 
probably more accurate than those obtained by the cylinder method. 
The same apparatus was employed in another scries of experiment 
by Angstrfim’s method describe below. 

11. Oword-Bing Meihod,~->T\\\A may be regarded as a variety 
of the plate method, but is more particularly applicable to good 
conductors, which require the use of a thick plate, so that the 
temperature of the metal may be olisorved at different points 
inside it. fierget {Joum. Phye, vii. p. 508, 1888) has applied 
this method directly to mercury, and has determined the con- 
ductivity of some other metals by comparison with mercury. In 
the case of mercury he employed a column in a glass tulie 18 
mm. in diam. surrounded by a guard cylinder of the same height, 
but 6 to 12 cm. in diam. The mean section of the inner column 
was carefully determined by weighing, and found to be 1*403 
sq. cm. The top of the mercury was heated ^<«team, the lower 
end rested on an iron plate cooled by ice. The temperature at 
diflferent heights was measured by iron wires forming thermo- 
junctions with the mercury in the inner tube. The heat-flow 
through the central column amounted to about 7*5 calories in 
54 seconds, and was measured by continuing the tul)e through 
the iron plate into the bulb of a Bunsen ice calorimeter, and 
observing with a chronometer to a fifth of a second the time taken 
^ the mercury to contract through a given number of divisions. 
Ilie calorimeter tube was oalibrated by a thread of mercury weighing 
19 milligrams, which oconpied eighty-five divisions. The contrac- 
tion corresponding to the melting of 1 gramme of ice was assumed 
to be *0906 o.o., and was taken as being equivalent to 79 calories (1 
calorie 3:15*59 mgrm. Hg.). The ohiet uncertainty of this method 
is the area from which the beat is collected, which probably 
exceeds that of the central column, owing to the distoriMuioe of 


• the linear flow by the projecting bulb of the calorimotor. This 
may partly account for the discrej»ncy in the following results 

Mercury, l;as0*02015 C.G.S. Berget. 

„ Ar=0‘01479 „ Weber. 

,, 0*0177 ,, Angstrom. 

i 12. Variable -Flow Metluah , — In tlioso methods the 
: flow of heat is deduced from observations of the rate 
of change of tempt^rature with time in a lx>dy exix)sed 
to known external or boundary conditions. No calori- 
metric observations are rociuir^ but the results are 
obtained in terms of the thermal cajjacity of unit volume 
c, and the measurements give the diffusivity kje, instead 
of the calorimetric conductivity k, Since both k and c 
are generally variable witli the temiieraturo, ^ind the mode 
of variation of either is often unknown, the results of 
these methods are generally less certain with n^gard to 
the actual flow of heat. As in the case of steady-flow 
methods, by far the simplest example to consider is that 
of the linear flow of heat in an infinite solid, wliicli is 
most nearly realized in nature in the propagation of 
temperature waves in the surface of the soil. One of 
the best methods cf studying the flow of heat in this 
case is to draw a series of curves showing the variations 
of temperature with deptli in the soil for a serums of 
consecutive days. The curves given in Fig. 2 were ob- 
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mih^JDqUh, ok rarious dales. 



Fig. 2. 

tained from the readings of a number of platinum ther- 
mometers buried in undisturbed soil in horizontal ])ositions 
at M^Qill College, Montreal The method of deducing 
the diffusivity from these curves is as follows : — 

The total quantity of heat absorbed by the soil per unit area 
of surface between any two dates, and any two deptns, r' and 
is equal to c times the area included between the corresponding 
curves. This can be measured graphically without any knowledge 
of the law of variation of the surface temprature, or of the laws 
of propagation of heat waves. The quantity of heat absorbed by 
the stratum {d x") in the interval cousiderod can also bo expressed 
in terms of the calorimetric conductivity k. Tlie heat transmitted 
through the plane x is equal per unit area of surface to the product 
of k by the mean temperature gradient {d$ldx) and the interval of 
time, T-T, The mean temperature gradient is found by plotting 
the curves for each day from the daily observations. Tlie heat 
absorbed is the ditferenco of tlie quantities transmitted through 
the bounding xdanes of the stratum. We thus obtain the sim^e 
equation — 


V{d0^ldd ) - 1(r{dridd’)^e (area between ciirve8)/( T- T), (4) 


by means of which the average value of the difTnsivity kje can bo 
found for auy convenient interval of time, at diflcreiit seasons of 
the year, in different states of the soil. 


For «he particular soil in question it was found that 
the diffusivity varied enormously with the degree of 
moisture, falling as low as *0010 C.G.S. in the winter 
for the surface layers, which became extremely dry under 
the protection of the frozen ice and snow from December 
to March, but rising to an average of *0060 to *0070 
in the spring and autumn. The greater part of the 
diffusion of heat was certainly due to the percolation 
of water. On some occasions, owing to the sudden melt- 
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ing of a surface layer of ice and snow, a laige quantity 
of cold water, percolating rapidly, gave for a short time 
values of the diifusivity as high as *0300. Excluding 
these exceptional cases, however, the variations of the 
diffusivity appeared to follow the variations of the seasons 
with considerable regularity in successive years. The 
presence of water in the soil always increas^ the value 
of kjc^ and as it necessarily increaW c, the increase of 
k must have been greater than that of kje. 

13, Periodic Flow of Heat , — ^The above method is 
fx)rfectly general, and can be applied in any case in 
which the requisite observations can be taken. A case 
of spi^ial interest and importance is that in which the 
flow is periodic. The general characteristics of such a 
flow are illustrated in Fig. 3, showing the projiagation 



Fig. 3, 


of temperature waves due to diurnal variations in the 
temjxjraturo of the surface. The daily range of temper- 
ature of the air and of the surface of the soil was about 
20* F. On a sunny day, the temperature reached a 
maximum about 2 p.m., and a minimum about 5 a.m. 
As the waves wercj proimgatod downwards through the 
soil the amplitude rapidly diminished, so that at a depth 
of only 4 inches it was already reduced to about 6® F., 
and to less than 2* at 10 inches. At the same time, 
the e])och of maximum or minimum was retarded, about 
4 hours at 4 inches, and nearly 12 hours at 10 inches, 
where the maximum teinj)erature was reached between 1 
and 2 a.m. The form of the w'ave was also changed. At 
4 inches the rise was stoe])er than the fall, at 10 inches 
the reverse was the case. Tliis is due to the fact t^t 
the components of shorter i)eriod are more rapidly pro- 
pagated. For instance, the velocity of propagation of a 
wave having a period of a day is nearly twenty times as 
great as that of a wave with a period of one year, but 
on the other hand the |X)netration of the diurnal wave 
is nearly twenty times less, and the shorter waves die out 
more rapidly. 

U, A Simph-Harmonie or Sine ITatv is the only kind which 
is propagstod without change of form. In treating mathematio^y 
the propagation of other kinds of waves, it is necessary to analyse 
them into their simnle-hamionio components, which may be treated 
as being nropaaated independently. To illustrate the main features 
of the caloulation, we may suppose that the surface is subject to a 
simplrdiarmonio cycle of temperature variation, so that the temper- 
ature at any time t is given by an equation of the fonn— 

a - s= sin 2rtU = A sin 2Tt/T, (6) 

where C,, is the mean temperature of the surface, A the amplitude 
of the cycle, n the frequency, and T the period. In this simple 
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case the temperature cycle at a depth os is a precdsely similar ourve 
of the same period, but with the amplitude reduom in tlie pro- 
portion I and the phase retarded by the fraction tnz/2r of a 

cycle. The index-coefficient m is (me/k)^. The wave at a depth 
a? is represented analytically by the equation— 

$ - B^ssAe"”^ sin {2wnt + mx), (6) 

A strictly periodic oscillation of this kind occurs in the working 
of a steam-engine, in which the walls of the cylinder are exposea 
to regular fluctuations of temperature with the admission and 
release of steam. The curves in Fig. 4 are drawn for a particular 



case, but they apply equally to the propagation of a simple-har- 
monic wave of any {leriod in any substance changing only the 
scale on which they are drawn. The dotted boundary curves have 

the equation Bss and show the rate of diminution of the 

amplitude of the temperature oscillation with depth in the metal. 
The wave-length in Fig. 4 is 0*60 inch, at which depth the 
amplitude of the variation is reduced to less than one-five hun- 
dredth jmrt of that at the surface, so that for all practical 
purposes the oscillation may be neglected beyond one wave- 
len^h. At half a wave-len^h the amplitude is only l/28rd of 
that at the surface. The wave-length in any case is 2ir/m. 

The diifusivity can be deduced from observations st different 
depths and x, by observing the ratio of the amplitudes, which 

is for a simple-harmonic wave. The values obtained in 

this way for waves having a period of one second and a wave- 
length of half an inch agreed very well with those obtained in 
the same cast-iron by Angstrom's method (see below), with waves 
having a period of 1 hour and a length of 30 inches. This agree- 
ment was a very satisfactoiy test of the accuracy of the fitnda- 
mental law of conduction, as the gitidieuts and periods varied so> 
widely in the two oases. 

15. Annwd Variation , — A similar method has fre- 
quently been apfflied to the study of variations of soil- 
temperatures by harmonic analysis of the annual ivaves. 
But the theory is not strictly applicable, as the phenomena 
are not accurately periodic, and the state of the soil is 
continually varying, and differs at different depths, pa,r- 
ticularly in regard to its degree of wetness. An additional 
difficulty arises in the case of observations made with long 
mercury thermometers buried in vertical holes, that the 
correction for \ho expansion of the liquid in the long 
stems is uncertain, and that the holes may serve as 
channels for percolation, and thus lead to exceptionally 
high values. The last error is best avoided by employing 
platinum thermometers buried horizontally. In any case 
results deduced from the annual wave must be expected 
to vary in. different years according to the distribution 
of the rainfall, as the values represent averages depending 
chiefly on the diffusion of heat by percolating water. For 
this reason observations at different depths in the same 
locality often give very concordant results for the same 
period, as the total percolation and the average rate are 
necessarily nearly the same for the various strata, although 
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the eotual degree of wetness of each may vary oonsiderably. 
The following are a few typical values for sand or gravel 
deduced from the annual wave in different looslitiee 


Table 11. O.O.S. UfUti. 


Observer. 

SoU. 

Looslity. 

Thermo- 

meter. 

nurus- 

Ivity. 

Kelvin, 1860 . 
Neumann, 1868 
Bverett^ 1860 . 
Angstrom, 1861 

• • - 
Angstrom 1 

Budberg . V 

Quetelet • J 

(3allendar, 1896 
Bambaut, 1900 

Garden sand. 
Sandy loam. 
Gravel. 

Sandy clay. 

Coarse sand. 
The same soilj 
reduced 
Garden sand. 
Gravel. 

Bdinhuigh. 

Greenwich. 

Upsala. 

II 

, plaM, and j 
for different ; 
Montreal. 
Oxford. 

Mercuiy. 

II 

II 

II 

II 

II 

nstruments 

fears. 

Platinum. 

II 

*0087 
*0186 
*0126 
•0067 
*0046 
r*0094 
\ *0061 
1*0074 
*0086 
*0074 


The low value at Montreal is chiefly due to the absence 
of percolation during the winter. lUmbaut’s results were 
obtained with similar instruments similarly located, but 
he did not investigate the seasonal variations of diffusivity, 
or the effect of percolation. It is probable that the coarser 
soils, permitting more rapid percolation, would generally 
give b^her resulta In any case, it is evident that the 
transmission of heat by percolation would be much greater 
in porous soils and in the upper layers of the earth’s crust 
than in the lower strata or in solid rocks. It is probable 
for this reason that the average conductivity of the earth’s 
crust, as deduced from surface observations, is too large ; 
and that estimates of the age of the earth based on such 
measurements are too low, and require to be raised ; they 
would thereby be brought into better agreement wi^ the 
conclusions of geologists derived from other lines of 
argument 

16. Method consists in observing the propagation of 

heat waves in a bar, and is probably the most accurate method 
for measuring the diffusivity of a metal, since the conditions may 
be widely varied and the correction for external loss of heat can 
be made comparatively small. Owing, however, to the laborious 
nature of the observations and reducrions, the method does not 
appear to have been seriously applied since its first invention, 
except in one solitary instance by the writer to the case of cast-iron 
(Fig. 1). The equation of the method is the same as that for 
the linear flow with the addition of a small term representing 
the radiation loss. The mathematical solution is given in the 
article Hbat (Eney, BrU, vol. xi.), assuming that k and e are 
both constants, and the coefficient of cooling also constant, over 
the ranm of the experiment. This is an admissible approxima- 
tion if we ranm is small. The apparatus of fig, 1 was designed 
for this method, and may serve to ulustrmte it. 1%e steam pressure 
in the heater may be periodically varied by the gauge in such a 
manner as to produce an approximately simple harmonic Oscilla- 
tion of temperature at the hot end, whue ^e cool end is kept at 
a steady temperature. The amplitudes and phases of the temper- 
ature waves at different points are observed by taking readings 
of the thermometers at regular intervals. In using mercury 
thermometers, it is best, as in the apparatus figured, to work 
on a large some (4-inch bar) with waves of slow period, about 1 
to 2 hours. Angstrom endeavoured to find the variation of 
conductivity by this method, but he assumed e to be the same 
for two different bars, and made no allowance for its variation 
with temperature. He thus found nearly the same rate of vari- 
ation for the thermal as for the electric conductivity. His final 
results for copper and iron were as follows 

Copper, kssO *982 (1-0 *00162 0) assuming ess *84476. 

Iron, kss 0*1988 (1-0*00287 6) „ *88620. 

Angstrom’s value for iron, when coirected for obvious numerical 
errors, and for the probable variation of c, becomes— 

Iron, *a0*164 (1-0*0018 6), 

but this is very doubtflil as e was not msasured. 

The experiments on cast-iron with the appmtns of Fig. 1 were | 
varied by tsking three diffbrent periods, 60, 90, and 120 minutes, 
and two distanees, 6 inches and 12 inches, between the thermo- 
meters compared. In some expwiments the bar was lagged with 
1 iAoh of asbestos, but in others it was bars, the heat-Ks being 


thus increased fourfold. In no case did this correction exceed 7 per 
cent. The extreme divergence of the resulting values of the difius- 
ivity, including eight independent series of measurements on differ- 
ent days, was Uao than 1 per cent. Observations were taken at mean 
temperatures of 102* C. and 64* C., with the following results 

Cast-iron at 102* C., k/c=: *1296, *868, •lUZ 

„ „ 64* C., ifc/c=s -1892, c« *828, *1144. 

The variation of e was determined by a special series of experi- 
ments. No allowance was made for the variation of density with 
temperature, or for the variation of the distance between the 
thermometers, owing to the expansion of the bar. Although this 
correction should be made if the definition were strictly followed, 
it is more convenient in practice to include the effect of 
linear expansion in the temperature-coefficient in the case of solid 
bodies. 

17. Loreniz*8 Method, — Neumann, Weber, Lorentz, and othen 
have employed similar methods, depending on the observation 
of the rate of change of temperature at certain points of bars, 
rings, cylinders, cuom, or spheres. Some of these results have 
been widely quoted, but th^ are far from consistent, and it may 
be doubted whether the difficulties of observing rapidly varying 
temperatures have been duly appreciated in many cases. From 
an experimental point of view the most ingenious and complete 
method was that of Lorentz ( WUd, Ann, xiii. p. 422, 1881). He 
deduced the variations of the mean temperatuiv of a section of a 
bar from the sum S of the K.M.F'a, of a number of couples, 
inserted at suitable equal intervals I and connected in series. The 
difference of the temperature gr^ents B/l at the ends of the 
section was simultaneously obtained from the difference I) of 
the readings of a pair of couples at eitlier end connected in 
opposition. The external heat-loss was eliminated by comparing 
observations taken at the same mean temperatures during heating 
and during cooling, assuming that the rate of loss of heat f(A) 
would be the same in the two cases. Lorentz thus obtained the 
equations— 

(7) 

It may be questioned whether this assumption was justifiable, 
since the rate of change and the distribution of temperature were 
quite different in the two coses, in addition to the sign of the 
^nge itself. The chief difficulty, as usual, was the determin- 
ation of the gradient, which depended on a difference of potential 
of the order of 20 microvolts between two junctions inserted in 
small holes 2 cms. apart in a bar 1*6 oms. in diameter. It was 
also tacitly assumed that the thermo-electric power of the couifies 
for the gradient was the same as that of the couples for the moan, 
temperature, although the temperatures were different. This 
mignt give rise to constant enors in the results. Owing to the 
difficulty of measuring the gradient, the order of divergence of 
individual observations averaged 2 or 3 |)er cent, but occasionally 
reached 6 or 10 per cent The thermal conductivity was determined 
in the neighbourhood of 20* 0. with a water jacket, and near 110* 
G. by the use of a steam jacket. The conductivity of the same bars 
was independently determined by the method of Forbes, employing 
an ingenious formula for the heat-loss in place of Newton’s law. 
The results of this method differ 2 or 3 per cent, (in one case nearly 
16 per cent.) fxom the preceding, but it is probably less accurate. 
The thermal capacity and electrical conductivi^ wore measured at 
various tem{)erature8 on the same specimens of metal. Owing to 
the completeness of the recorded data, and the great experimental 
skill with which the research was conducted, the results are prob- 
ably among the most valuable hitherto available. One important 
result, which might be regarded as established by this work, was 
that the ratio of the thermal to the electrical conduotivily, 
though nearly constant for the good conductors at any one temper- 
ature such as 0* C., increased with rise of temperature nearly in 
proportion to the absolute temperature. The value found for 
this ratio at 0* 0. approximated to 1500 C.G.S. for the l^st 
conductors, but incream to 1800 or 2000 for bad conductors like 
German silver and antimony. It is clear, however, that this 
relation cannot be generally true, for the cast-iron mentioned 
in the last section had a specific resistance of 112,000 C.G.S. at 
100* 0., which would make the ratio kjk ^ The increase 
of resistance with temperature was also very small, so that the 
ratio varied very little with temperature. 

18. Electrical Methode , — ^There are two electrical methods 
which have been recently appli&l tb the measurement 
of the conductivity of metals, (a) the resistance method, 
devised by the writer, and applied by him, and also by 
King and Duncan, (hyUbe thermo-electric metho^ devised 
by Kohlrausch, and applied by Jaeger and Dieselhorst, 
Both methods depend on the observation of the steady 

S. III. — as 


Heating, gk Dll^eqldSIdt -k-fiS), 
Cooling, 9 % iyit=^eqldsr/dt'^f(£r). 
Whence k=c/»(d^/(ti-dar/cft')/(2) 
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distribution of ten^ratiire in a bar or wire heated by an 
electric current The advantage is that the quantities of 
heat are measured directly in absolute measure, in terms 
of the current^ and that the results &re independent of a 
knowledge of the specific heat Incidentally it is possible 
to regulate the heat supply more perfectly than in oth^ 
methods. 

(a) In the practice of the resistance method, both ends of a 
short bar are kept at a steady temperature by means of solid 
copper blocks provided with a water oirculationj and the whole 
is surrounded by a jacket at the same temperature, which is taken 
as the sero of reference. The bar is heated by a steady electric 
current, which may be adjusted so that the external loss of heat 
from the surface of the bar is compensated by the increase of 
resistance of the bar with rise of temperature. In this case the 
curve representing the distribution of temperature is a parabola, 
and the conductivity k is deduced from the mean rise of temper- 
ature (72- Jr)/a2r by observing the increase of resistance 72 -iT 
of the bar, and the current 0. It is also necessary to measure 
the cross-section q, the length /, and the temperature-coefficient 
a for the range of the experiment. 

In the general case, the distribution of temperature is obaSirved 
by means of a number of potential leads. The differential equa- 
tion for the distribution of temperature in this case includes the 
minority of the methods already considered, and may be stated 
as follows. Tlie heat generated by the current at a point x 
where the temperature-excess is B is equal ])er unit length and 
time (0 to that lost by conduction -d{qkdeidx)ldx^ and by 
radiation hpB (omissivity perimeter p\ together with that 
employed in raising the temperature qedBldt, and absorbed by 
the Thomson effect sCdBjdx, We thus obtain the equation — 

C?*72,(l -f aO)ll = - d(qkdOldx)ldx -f kpB + qedSfdt + aCdB/dx, (8) 

If CsO, this is the equation of Angstrom’s method. If h also is 
zero, it becomes the equation of variable flow in the soil. If 
d$ldt=iOt the equation represents the corresponding cases of steady 
flow. In the electrical method, observations of the varisble flow 
are useful for finding the value of e for the specimen, but are 
not otherwise required. The last term, represennng the Thomson 
effect, is eliminated in the case of a bar cooled at Mh ends, since 
it is opposite in the two halves, but may be determined by observ- 
ing the resistance of oacli half separately. If the current 0 is 
chosen so that C^Rji^hpl, the external heat-loss is compensated 
by the variation of rcBistatico with temperature. In &is case 
the solution of the equation reduces to the form — 

er:zx{l--x)C*Rj2lqk, ( 9 ) 

By a property of the jtarabola, the mean temperature is 2/8rda of 
the maximum temperature, we have therefore — 

(72 - 72,)/a72,=2C^72J12git, (10) 

which gives the conductivity directly in terms of the quantities 
actuaUy observed. If the dimensions of the bar are suitably 
chosen, the distribution of temperature is always veiy nearly 
parabolic, so that it is not necessary to determine the value of 
the critical current C^^^^hplJaR^ very accurately, as the correction 
for external loss is a small percentage in any case. The chief 
diffloalty k that of measuring the small change of resistanoe 
aoouratdy, and of avoiding emrs from accidental thermo-electric 
effects. In addition to the simple measurements of ^e conduct- 
ivity (MHIill College, 1805-96), some very elaborate experiments 
were made by King (JVoc. Atmt, Aead., June 1898; on the 
temperature distribution in the case of long bars with a view 
to measuring the Thomson effect. Duncan {WOiU C(dleg$ Re- 
portif 1899), using the simple method under King’s supermen, 
fonnd the conductivity of very pure copper to he 1*007 for a 
temperature of 88” C. 

(5) The method of Kohlransch, as carried out by Jaeger and Diesel- 
hoist (Berlin Acad,, July 1899), consists in observing the differ- 
ence of temprature between the centre and the ends of the bar 
by means of insulated thermo-couples. Neglecting the external 
heat-lose, and the variation of the thermal and electric oondnet- 
ivitiee k and k\ we obtain, ae before, for the difference of temper- 
ature between the centre and ends, the equation— 

9.= Cf*722/8gk=i?C7/8g«iPifc'/8iSf, (11) 

where B ie the difference of oleotrio potential between the ends, 
Lorentj^ aasuming that the ratio klBssoB, had previouriy given— 

( 12 ) 

which ie piaotioany identical with the preceding for small differ- 
ences of temperatnre. The last esareerion in terms of k/k' is very 
simple, bnt the tot is more neefm in piaotioe, ae the quantities 
actually measured ere B, 0, 1, q, and the difference of temperature. 
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The current C7 was measured in the usual way by the difference bf^ 
potential on a standard resistanoe. The external heat-loai was 
estimated by varying the temperatnre of the Jacket surrounding 
the bar. ana appiyii^ a suitable correotion to the observed differ- 
eno6 of temperature. But the method (a) previously described 
appears to be preferable in this respect, since it is better to keep 
the jacket at the same temperatnre as the end-blocks. Moreover, 
the variation of thermal oondnetivity with temperature is email 
and nnoertain, whereas the variation of eleotrioal oondnetivity ie 
laige and can be accurately detwmined, and may therefore be 
Intimately utilised for eliminating the external heat-loee. 

' jFrom a oomperison of this woric with that of Lorenti, it ie 
evident that the values of the oonductivity vary widely with the 
purity of the material, and cannot be safely applied to oilier 
j epecimena than those for which they were found. 

19. Cofiduetian in Goees and Ligmde , — ^Tlie tlieory of 
conduction of beat by diffusion in gases has a particular 
interest, since it is possible to predict the value on certain 
assumptions, if the viscosity is known. Some account of 
this will be found in the article on Diffusion of Qasbs, 
or in Meyer’s Theory of Gases, The experimental investi- 
gation presents difficulties on account of the necessity of 
eliminating the effects of radiation and convection, and 
the results of different observers often differ considerably 
from theory and from each other. The values found for 
the oonductivity of air at 0* C. range from *000048 to 
*000057, and the temperature-coefficient from *0015 to 
*0028. The result sho^d be independent of the pressure 
within wide limits if molar convection is eliminated, and 
should be proportional to the product of the visoosity 
and the specific heat at constant volume ; but the numer- 
ical factor is probably different for different gases according 
to the complexity of the molecule. 

The conductivity of liquids has been investigated by 
similar methods, generally variations of the tUn plate 
or Quard-Ring method. A critical account of the subject 
is contained in a paper by Chree {Phil, May,, July 1887). 
Many of the experiments were made by comparative 
methods, taking a standard liquid such as water for 
referenca A recent determination of the conductivity 
of water by Milner and Chattock, employing an electrical 
method, deserves mention on account of the careful elim- 
ination of various errors {Phil, May,, July 1899). Their 
final result was A » *001433 at 20*" C., which may be 
compared with the results of other observers, Lundquist 
(1869), *00155 at 40* C. ; Winkelmann (1874), *00104 at 
15* C. I Weber (corrected by Lorbei^), *00138 at 4* 0., 
and *00152 at 23*6* C. ; Lees {PhU. Trans., 1898), *00136 
at 25*^ C., and *00120 at 47* C. ; Chree, *00124 at 18* C., 
and *00136 at 19*5* C. The variations of these results 
illustrate the experimental difficulties. It appears probable 
that the conductivity of a liquid increases considerably 
with rise of temperature, although the contrary would 
appear from the work of Leea A large mass of material 
has been collected, but the relations are obscured by 
experimental errors. (h. l. a) 

Ooil0y Islctndp a sand bar at the west end of the 
south shore of Long Luand, New York, U.S.A., within the 
corporate liifiitB of Greater New York City. It is five 
miles long east and west^ and about a mile in average 
breadth, and is separated ^m the mainland hy^ a narrow 
creek and a stretch of marsh. It is about ten nules dutont 
from the centre of Brookl]^ with which it is conneeted by 
several lines of railway, whBe with New York in summer it 
is oonnebted by severed lines of steamboats. It b a pcqpular 
resort for the metropolis. On a fine sandy beach five miles 
in lengtii, which gently dielves to the Atlantic and has 
little i^ertow, several seaside {daces — ^Manhattan Beach, 
Brighton Beach, West Brighton, and West End-— face the 
sea. The first two have immense hotels, with ampte 
pleasor^grounda and bath-houses. West Brid&ton is, in 
the season, the most crowded and most popular. All the 
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fun of the fair is to, bb found Uiere^ and the eoene on a 
fine Sunday in summinrbqgKare description. 

OonfiMSlOfla — ^The confession of sins is oommanded 
in the New Testament (James v. 16 ; 1 John i. 9) ; and 
it has always formed part of Christian worship. But 
further questions arise. To whom is the confession to be 
n&ef To the Church, or to a priest, or to one’s 
neightour : or is it due to Qod alonet Must all sins be 
comessed, or only the most heSnoust Must they be 
counted up^ and specified in details Again, all Christians 
agree that Qod forgives the sins of the penitent, and 
baptism is generally regarded as the sacrament of 
forgiveness; but is there further provision for sins 
committed by baptized Christians, who (it is agreed) 
cannot be baptized again 1 Has any authority to convey 
and apply Gi^’s pardon been given to man beyond the 
command to baptizel 

Once more, it is generally agreed that to the Church or 
her ministers belong the right and the duty of excom- 
municating notorious sinners ; and therefore (as most have 
thought) of readmitting them to communion, when satis- 
fied of the genuineness of their repentance. But disputes 
on this subject gave rise to bitter struggles in early days 
(see Bncy. 9th ed., arts. Montanism, Novatian, 
Donatists), and the modes of exercising discipline and 
ascertaining penitence have varied widely in the Church. 
Moreover, the most deadly sins are by no means always 
notorious, and the publication of some offences would only 
produce further scandal and mischief ; and so there grew up 
a sort of compromise between public discipline and private 
confession to Ood alone; and the existing penitential 
systems of the Eoman and Greek Churches have their 
roots rather in Church discipline and questions of admission 
to, and refusal of, communion than in the need the pious 
sinner feels of being personally reconciled to God. In 
the Middle Ages a theory that each sin, even though the 
sinner be forgiven by God, entails a definite quantity of 
purgative punishment^ and so constitutes a debt to be 
discharged either in this world or the next, caused the 
idea of the reconciliation of the penitent to be further 
obscured by that of assessing his penalty ; and in 
consequence it was necessary that he should in his 
confession enumerate all his ** mortal ” sins, reckoning up 
as precisely as possible the exact number of times he had 
been |^ty of each. And it was even held that provided 
the sinner thus submitted to the tribunal of penance, it 
did not matter whether he was really contrite or not. 
But the intricate subject of mediaeval teaching on ** satisfac- 
tion” and on the sacramental character of penance fall 
beyond the scope of this article. 

Teaching of the Book of Common Prayer , — The Church 
of Enjgland holds since the Beformation a central position 
in tl^ as in many other matters ; and to draw out her 
teaching will sufficiently illustrate the different views that 
are held. The Brayer-Book does not appoint that any 
public confession of sins shall be made by the adult 
candidate for baptism, and all it says on the subject is 
concerned with posV-baptismal sin, which (it is implied) 
can be forgiven, however heinous. Confession of some 
sort is clearly regarded as a necessary element in the life 
of every Christ]^ for (since 1562) it forms part of each 
of the regular public services of the Church, and t his 
acknowledgment of sin is to be made not merely in private 
to God, but twice daily (at least by the clergy) in the 
presence of the congrqgatioii. Thou^ these comessions 
are naturally espressed in general temiB, the rubric in the 
Forms of ^^yer to be us^ at Sea (a service added in 
1661) indicates that each person is intended to apply the 
words to his own cas e **in which (humble coiffession) 
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everyone ought seriously to reflect upon those particular 
sins of whidbi his conscience shall accuse him.” Moreover, 
at the beginning of the Communion service the Ten Com- 
mandments are recited one by one, and each is followed 
by a petition for pardon, in such a way as plainly to imply 
t^t each person is secretly to remember and confess his 
own breaches of each Commandment in turn. Thus the 
method of confession adopted in the public services of the 
Church of England, wi^ which the Book of Common 
Prayer is primarily concerned, may be described as one of 
general confession to God in the face of the Church, to be 
in secret used by each member of the congregation for the 
confession of his own particular sins, and to be followed 
by public absolution. But three other methods of 
confession for private use are mentioned in the exhorta- 
tions in the Commtmion service, which constitute the 
principal directory for private devotions among the 
authoritative documents of the English Church. First, all 
men are urged to practise secret confession to God alone. 
Ye are **to examine your lives and conversations by the 
rule of God’s commandments ; and whereinsoever ye shall 
perceive yourselves to have offended, either by will, word, 
or deed, there to bewail your own sinfulness, and to 
confess yourselves to Almighty God, with full purpose of 
amendment of life.” Here clearly the sins are to acknow- 
ledged in detail. Secondly, where the nature of the offence 
admits of it, the sinner is to acknowledge his wrong-doing 
to the neighbour he has aggrieved, and so far as he can to 
make restitution. And thirdly, and here we reach the chief 
point of controversy, the sinner who cannot satisfy his con- 
science by these other methods, is invited to open his 
grief to a minister of God’s Word. Similarly, the sick 
man is to be moved (this word was inserted in 1661) to 
make a special confession of his sins if he feel his con- 
science troubled with any weighty matter. The Prayer- 
Book does not absolutely require that in this case the 
penitent should enumerate every sin he has committed ; 
but evidently he is to unfold the whole of that which 
burdens his conscience. The priest is bound under the 
most stringent penalties never to divulge what he has thus 
learnt. the 113th Canon of 1604, which, however, 
excepts crimes **such as by the laws of this realm the 
priest’s own life may be called into question for concealing 
the same.” 

The history of the passage iu the Exhortations about private 
confession is interest!^. The first Prayer-Book of Edward VI. 
(1549) gives direction as follows: — **And if there be any of you 
whose conscience is troubled and grieved in anything, lacking 
comfort or counsel, let him oome to me, or to some other discreet 
and learned priest, taught in the law of God, and confess, and 
open his sin and grief secretly, that ho may receive such ghostly 
counsel, advice, and comfort that his conscience may be relieved, 
and that of us (as of the ministers of God and of the Church) he 
may receive comfort and absolution, to the satisfaction of his mind, 
and avoiding of all scruple and doubtfulness ; requiring such as 
shall be satisfied with a general confession not to be ofiTeiided with 
them that do use, to their further satisfying, the auricular and secret 
confession to the priest ; nor those also which think needfhl or 
convenient, for the quietness of their own consciences, particularly 
to open their sins to the priest, to be offended with them that are 
satisfied with their humble confession to God, and the general 
confession to the Ohnroh,” This was considerably shortened in 
the second Prayer-Book (1552). The word minister was substitated 
for priest. The objects of the private ministration aro thus described : 
*'that he may receive such ghostly counsel, advice, and comfort 
as his conscience may be relieved ; and that by the ministry of 
God’s Word he may receive comfort and the benefit of absolution, to 
the quieting of his conscience and avoiding of all scruple and 
doubtfiilness.” And the words about mutual toleration were 
unfortunately cut out Further changes were made in 1661, when 
the passage was brought into its present shape. 

As regards discipline, the rubrics upon the Co mmunio n 
service provide for the exclusion of notorious sinners, and 
the Conunination service regrets the disuse of the public 
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diacipline by which such were ponUhed. The 33td of the 
39 Articles and certain Canons assume the existence of 
ecclesiastical courts for the excommunication and restora- 
tion of such persons ; but it is long since such courts were 
put in motion^ and for the most part notorious sinners 
excommunicate themselves. 

The Prayer-Book uses very strong language on 
ministerial absolution. Power and commandment have 
been given to ministers to declare and pronounce the 
remission of sins (Mattins), and Christ’s authority, which 
was primarily left to the Church, has been committed to 
the priest for this purpose (Visitation of the Sick ; see also 
Ordering of Priests). This absolving power is exercised 
both in the public services of the Church and in private 
ministrations. 

Thus Bishop Latimer in his 6th Sermon on tlie Lord’s 
Prayer (1552) wrote: “The priest or minister, call him 
what you will, he hath power given unto him from 
our Saviour to absolve in such wise as he is commanded 
by Him ... I would have them that are ^ieved in 
conscience to go to some godly man, which is able to 
minister God’s Word, and there to fetch his absolution, if 
he cannot be satisfied in the public sermon ; it were truly 
a thing which would do him much good ... 1 may 
absolve you, as an officer of Christ, in the o|)en pulpit in 
this wise, * As many as confess their sins unto God . . . 
and lx)lieve . . . Ego absolvo ws; I as an officer of 
Christ, as His treasurer, absolve you in His Name.* This 
is the absolution that I can make by God’s Word.” 

The Prayer-Book of 1549 pointed out that the benefit is 
conditional on the sincerity of the repentance. “For 
neither the absolution of the priest can anything avail (the 
im|)enitent), nor the receiving of this Holy Sacrament doth 
anything but increase their damnation.” These words 
referred primarily, but not exclusively, to the public 
absolution in the Communion service. It is maintained 
by some that, except in the case of the sick, the only 
legitimate method of receiving absolution in the Church 
of England is in the public services of the congregation ; 
and the Church of Ireland has recently made important 
alterations eveti in the passages that concern the sick, 
while the Protestant Episcopal Church of the United 
States has omitted that imrt of the Visitation Service 
altogether. 

The main point of recent controversy in the Church of 
England has been the question of auricular confession, t.e., 
cox^ession made into the ear of the priest. Its essential 
features are that a priest hears the lienitent “open his 
grief ” in secret, and if he is satisfied of the sincerity of the 
re]x»ntance, he pronounces a 8i)ecial authoritative absolution. 
It is common also for him to give “ ghostly counsel and 
advice,” technically called “direction.” And he may 
further impose certain conditions, such as the restitution 
of stolen property, and defer the absolution until these 
have been fulfilled. The priest thus hears secrets, has to 
form a judgment on the penitent’s sincerity, and may lay 
definite commands upon the man or woman who has come 
to consult him. The early history of this practice has 
been sketched in the article Confession in the 9th edition 
of this Enc^clopesdia, and it is there stated that it was 
not the Beformers’ intention to abolish it, but that it was 
still common even at the end of the ITtli century for 
priests to hear confessions. It is probably not too much 
to say that auricular confession has never altogether died 
out in the Church of England, but it is obvious that 
evidence on the subject must always be hard to find. 
Kecently there has bmn a great increase and development 
of the practice, dating from the Oxford Movement in the 
early part of the 19th century. Two chief difficulties have 
attended this revival. In the first place, owing to the 


general disuse of such ministrations, there were vevy few 
English cleigy who had experience in delicate questions of 
conscience ; and there had been no treatment of casuistry 
since Sanderson and Jeremy Taylor (see Eneg. 9th ed., 

Cabuibtbt). Those, then, who had to hear penitents un- 
burden their souls were driven to the use of Boman writers 
on the subject. A book called The Priett in AbtoluHon 
was compiled, and at first privately circulated among the 
clergy; but in 1877 a copy was produced in Parliament, 
and gave rise to much sewd^ and heated debate especially 
in the House of Lords and in the newspapers. In the 
following year Dr Pusoy published a translation of the 
Abb4 Gaume’s Manual for Coffeifori, abridged and 
“adapted to the use of the English Church.” [I^e other 
chief difficulty arose from the absence of any authoritative 
restraint on the hearing of confessions by young and 
unqualified priests. With characteristic love of liberty, 
the Church of England allows the penitent who wishes for 
special help to resort to any “discreet and learned 
minister,” instead of sending him to his parish priest, as 
is the Boman rule (though in practice there are large 
exceptions). In 1873 a petition signed by 483 clergy was 
presented to Convocation asking for the “education, 
selection, and licensing of duly qualified confessors.” The 
bishops declined so to act, but drew up a report on the 
subject of confession. The question excites the keenest 
feeling, and extreme views are held on either side. On 
the one hand, it is suggested that indecent questions might 
be asked of the young and innocent ; and that frequent 
secret interviews give rise to scandal if not to sin. None 
will deny the reality of this last risk, but it may be 
doubted whether any other method of individued dealing 
with souls does not lead to the same dangers; and the 
greater formality of confession, especially if it takes place 
in church, may oven afford something of protection to 
both sides. In consequence of recent outcry, inquiry was 
made in 1900 by the bisho})s, at the request of the House 
of Lords, into the number of confessional-boxos erected 
in |>arish churches within their dioceses. On investiga- 
tion, the number of alleged cases dwindled into a mere 
hemdful. In 1898 the Bishop of Salisbury advised “the 
minister to sit within the altar rails . . . and to let the 
penitent kneel outside it” (Considerations <m Public 
Worship and on ike Ministry of Penitence), On the 
other hand, there are those who speak as if auricular 
confession were a necessary element in every Christian 
life (it is obligatory in the Boman Church at least once a 
year), and hold that post-baptismal sin of a grave sort can 
receive forgiveness in no other way. Such a view cannot 
be found within the covers of the English Prayer-Book. 

Authobitikb.-- Hookeb. EcdesiaMsal PblUy, Book vi.-J. 
Mobimvb. Cimmtrlwrius HisUnieus de Sacramento jPmitentioB, 
Yonioe, 1702. **£xomol0aesi8” and ‘'Penitenoe” in JHetionary 
of Christian AntiouUies. London, 1875.—- E. B. PvsxT. Advice, 
<C«., being the Ahbi Oawme*s Manual for Corfession, Oxford, 
1878. — ^T. T. Oabtbb. The Doctrine Coffession in the Church 
of England, jjondon, 1885. —F. W. Bobxbtbon. Sermons, 
Third Series^AhsoluHon, London, 1887.— F. Mbybzox. The 
Confessional, in Church and Faith, London, 1899. 

(w. O. B.) 

OonflrmAtlOlla — Confirmation, in the religious 
sense, is the injtiatoiy rite supplementary to and complet- 
ing l^ptism, which is especially connected witb tiie gift 
of the Holy Ghost to the candidate. The word “con- 
firmation ” has only been used in this technical sense since 
the 5th century, and only in the Western Churches of 
Christendom and in their offshoots; but the rite itself 
has been practised in the Church from the beginning. 
The history of confirmation has passed through three stages. 
In the first ages of the Church, when it was recruited 
chiefly by converts who were admitted in full age, con* 
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firmation, or the laying-on of hands (Heb. vL 2), followed 
close upon baptism, and in the minority of cases the two 
were combined in a single service* But only the highest 
order of ministers could confirm (see Acts viiL 14-17); 
whereas priests and deacons, and in an emergency lay 
men and even women, could baptisse. There was thei^f ore 
no absolute certainty that a believer who had been 
^prised had also received confirmation (Acts xix, 2). 
But two circumstances tended to prevent the occurrence 
of such inegularitieB. In the pvt place, there were in 
early days far more bishops in proportion to the number 
of believers than is the custom now ; and secondly, it was 
the nde (except in cases of emergency) to baptiase only in 
the season from Easter to Pentecost, and the bishop was 
always present and laid his hands on the newly baptized. 
Moreover, in the third and fourth centuries the infants of 
Christian parents were frequently left unbaptized for 
years, s.p., Augustine of Hippo. Later, when the Church 
had come to be tolerated and patronized by the State, 
her numbers increased, the rule that fixed certain days 
for baptism broke down, and it was impossible for 
bishops to attend every baptismal service. Thereupon 
East and West adopted different methods of meeting the 
difficulty. In the East greater emphasis was laid on the 
anointing with oil, which had long been an adjunct of the 
laying>on of hands : the oil was consecrated by the bishop, 
and me child anointed or sealed ” with it by the parish 
priest, and this was reckoned as its confirmation. With 
its baptism thus completed, the infant was held to be 
capable of receiving Holy Communion. And to this day 
in the Eastern Church the infant is baptized, anointed, 
and communicated by the parish priest in the course of a 
single service ; and thus the bishop and the laying-on of 
hands have disappeared from the ordinary service of con- 
firmation. The West, on the other hand, deferred con- 
firmation, not at first till the child had reached years of 
discretion, though that afterwards became the theory, but 
from the necessities of the case. The child was baptiz^ at 
once, that it might be admitted to the Church, while the 
completion of its baptism was put off till it could be 
brought to a bishop. Western Canons insist on both 
points at once ; baptism is not to be deferred beyond a 
week, nor confirmation beyond seven years. And to give 
an historical example, Henry YIII. had his daughter, after- 
wards Queen Elizabeth, both baptized and conffirmed when 
she was only a few days old. And still the rubrics of the 
English Prayer-Book direct that the person who is baptized 
as an adult is to ** be confirmed by the bishop so soon 
after his baptism as conveniently may be.” 

But theologians in the West had elaborated a theory of 
the grace of confirmation, which made its severance from 
baptism seem natural ; and at the time of the Beformation, 
while neither side favoured the Eastern practice, the 
Bef ormers, with their strong sense of the crucial import- 
ance of faith, emphasized the action of the individual in 
the service, and therefore laid it down as a rule that con- 
firmation should be deferred tUl the chi]^ could learn a 
catechism on the fundamentals of the Christian faith, 
which Calvin thought he might do by the time he was ten. 
Many of the Pkotestant bodies have abandoned the rite, 
but it remains among the Lutherans (whether Episcopal 
or not), and in the group of churches in communion with 
the Church of England. 

At the last revision of the Book of Common Prayer an 
addition was made to the service by prefixing to it a 
^lemn renewal, of their baptismal vows by the candidates 
in their ojm persons ; and in the teeth oil history and of 
the wording cff the service tl^ has often been taken to 
be the enential feature of confirmation. Practically, the 
preparation of candidates for confirmation is the most 
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important and exacting duty of the parish priest, as the 
administration of the rite is the most c^uous of a bishop’s 
tasks ; and after a long period of slovenly neglect, these 
duties are now gener^y discharged with great care: 
classes are formed and instruction is given for several 
weeks before the coming of the bishop to lay on hands 

after the example of the Holy Apostles” (prayer in the 
Confirmation Service). Of late years there has been a 
controversy among Anglican theologians as to the exact 
nature of the gift conveyed through confirmation, or in 
other words whether the Holy Spirit can be said to have 
come to dwell in those who have been baptized but not 
confirmed. The view that identifies confirmation rather 
than baptism with the Pentecostal outpouring of the 
Spirit on the Church has had to contend against a long- 
established tradition, but appeals to Scripture (Acts viiL 
16) and to Patristic teaching. 

Authorities.— Hooker. HceUaiaHwU PoUty^ Book v. ch. Ixvi. 
—Jeremy Taylor. A Disemne of Coi|/Sr97ia/um.— A. J. Mahun. 
Tht Reltxtion of Confirmation to Baptiom. London, 1891 (where 
see list of other writers). — L. Duchesne. Originea du Culte 
ChrUion^ chap. ix. Paris, 1898. 

(w. o. B.) 

Confirmation of Blohopi i« — In canon law, 
confirmation is the process by which the election of a new 
bishop receives the assent of the episcopate. This can be 
traced back to the 3rd century, and indeed may be said to 
be involved, in principle, in the fact of consecration. From 
the 4th century it has been regarded as the definite 
ratification of the election by the bishops of the province 
{Com, Nw, can. iv.) ; and by degrees it has come to be 
made, as a rule, through the metropolitan, and very often 
at the will of the civil power. In the East it h^ to a 
large extent thrown the actual election into the shade. 
In the churches of the Homan communion the right of con- 
firmation, like many other episcopal rights, has gradually 
been appropriated by the papacy. For a time indeed, 
from the 14th century onwards, the popes reserved to 
themselves the whole appointment of bii^ops. This is no 
lon^r the case, but the confirmation of bishops is still in 
their hands, however they may have been chosen. In 
England various attempts were made before the Heformar 
tion to resist this tendency. One of the demands of the 
English Embassy sent to Bruges in 1373 was that con- 
firmation should remain in the hands of the metropolitan ; 
and in 1415 an ordinance was passed, having the force of 
law, directing that during the voidance of the pa|)al see 
bishops-elect should be confirmed by their metropolitan, 
accor^ng to ancient custom and the practice of foreign 
churches. In accordance with this, Chichele confirmed 
John Wakering, elect of Norwich, in 1416. At the Re- 
formation the share of the papacy in ap{X)inting bisho|)B 
was abolished, but the confirmation became almost formal 
in character. By 25 Hen. VIII. c. 20, s. 4, it is provided 
that after an episcopal election a royal mandate shall issue 
to the archbishop of the province ** requiring him to con- 
firm the said election,” or, in case of an archbishop^lect, 
to one archbishop and two bishops, or to four bishofis, 
** requiring and commanding” them “with all speed and 
celerity to confirm ” it This practice still prevails, in the 
case of dioceses which have chapters to elect The con- 
firmation has usually been performed by the archbishop’s 
vioar-general, and, in the southern province, at the church 
of St Mary-le-Bow, London ; but since 1901 it has been 
performed, in part, at the Church House, Westminster, in 
consequence of the disorder in the proceedings at Bow 
Chur^ on the confirmation there of Dr Wini^gton 
Ingrain as Bishop of London. All objectors are cited to 
appear on pain of contumacy after the old form ; but 
al^ough the knowledge that opposition might be offered 
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has been a safeguard against imtttoper nominations, in 
the case of Dr Clarke the Arian, confirmation has never 
been refused since the Beformation. In 1628 Dr Bives, 
acting for the vicar-general, declined to receive objectioxM 
made to Bichard Montague’s election to the see of Chi- 
chester on the ground that they were not made in legal 
form. An informal protest against the confirmation of Dr 
Prince Lee of Manchester in 1848 was almost immediately 
followed by another in due form against that of Dr 
Hampden, elect of Hereford. The vicu-general refused 
to receive the objections, and an application to tto^^ieen’s 
Bench for a ma/ndamu9 was mtsuccessful, the judges being 
divided, two against two. In 1869, at the confirmation 
of Dr Temple’s election as Bishop of Exeter, the vicar- 
general hea^ counsel on the question whether he could 
receive objections, and decided that he could not When 
the same prelate was elected to Canterbury, the ^urse 
here laid down was followed, as also at the confirmation of 
Dr Creighton’s election to the see of London. Objections 
were again raised, in 1902, against Dr Gore, elect of Wor- 
cester ; and an application was made to the King’s Bench 
for a rmndamm against the archbishop and his vicar- 
general when the latter declined to entertain them. By a 
unanimous judgment (10th February) the Court, consisting 
of the L. C. J. (Lord Alverstone) and Justices Wi^ht and 
Bidley, refused the rryandamm. Without deciding that 
objections (^.y., to the identity of the elect, or the genuine- 
ness of documents) could never be investigated by the vicar- 
general or the archbishop, it held that they could not even 
entertain objections of the kind alleged. Formerly the 
archbishop had the right of option, t.s., of choosing any 
one piece of preferment in the gift of a bishop con- 
firmed by him, and bestowing it upon whom he would ; 
but this has been held to he aboUshed by a clause in 
the Cathedral Act (3 A 4 Yict. c. 113, s. 42).^ And the 
election of a dean by a cathedral chapter used to receive 
the bishop’s confirmation (Oughton, Ordo Jvdiciorum^ Na 
cxxviL). 

Authoritirs.— Thokassinus, Vttus at Nova THseiplim^ pars u. 
lib. ii. tit. 1-4. — OiBSoy. Codex jwris eedeeioBtiei arngHcani^ tit. i. 
cap. 5.-— B. Jebb. Report of ike Hampden Cam. London, 1849. — 
PuiLLiMORE. Ecdoaiaaliced Law. ^p. 86-47. London, 1895.— 
Art. “The Confirmation of Archbishops and Bishops’* in the 
OvMtdian for Jan. 20, 1897, pp. 106-7. — Judgment in tlie Gore Case, 
in the Guardian for Feb. 12, 1902, pp. 284 ff. (w E. Co ) 

Oonflrlvloni a municipal borough and market- 
town of England, on the Dane, 8 miles south-south-west 
of Macclesfield, in the Maccles^ld parliamentary division 
of the county of Chester. Station on the North Staf- 
fordshire Bailway, and situated on the Macclesfield Canal 
The town is divided into three wards, under 6 aldermen 
and 18 councillors. There are four Ecclesiastical jxarish 
churches and a Boman Catholic church. A Congregational 
chapel was erected in 1877, and a Unitarian chapel in 
1883. A Primitive Methodist chapel was rebuilt in 1890. 
There are Church of England, a Boman Catholic, and 
Wesleyan schools. The industries include fustian, towel, 
couch, chair, and nail factories, iron and brass foundries, 
stone quarries, and com mills. Area of municipal 
borough, 2572 acres. Population (1881), 11,116; (1891), 
10,744; (1901), 10,706. 

OonSO^ formerly known also as Zaibb, the largest and 
second in length of the rivers of Africa, and second in size 
of all the rivers of the world, with a length of probably at 
least 3000 miles, and a drainage area, accordmg to the 
calculation of Dr Bludau, of 1,425,000 square miles. 
This vast area, measuring some 1400 miles in either dia- 
meter, falls from all sides to the Equatorial basin by which 
the interior plateaux of Africa are broken in the west, and 


which seems once to have been occupied by an inland sea^ 
having its deepest part somewhat south of the Equator, 
and in about ir-18'’ K To the west and north this basin 
is boumled comparatively narrow bands of higher 
grou^ while to the east and south the drain^ area of 
&e river includes considerable portions of the hi|pi plateau 
lands of East and South Africa. The main drainage of the 
Congo system is thus to the north and west, and &ese two 
directions dominate the great sweep of the main stream 
before it is deflected south on approaching the western 

K ' * " * mds, through which it finally forces a way to the 
tic Ocean. From the hi^ liuids of the south and 
east the land falls in a succession of steps, generally marked 
by gorges or rapids in the course of the streams. Many 
of ^ese occur tdong a line of broken country, sometimes 
known as the Mitumba Mountains, which previous to the 
cutting of the gorges may have held back a series of exten- 
sive lidres, now in great part drained, in the upper valleys 
of the separate streams. 

UmuJrSi/irvami . — The most remote of these, the Chambezi, 
rises, with the Chozi and other feeders, on the southern 
versant of the high plateau between Lakes Nyasa and Tan- 
ganyika, at an elevation of about 5000 feet above the sea. 
Its source is placed by Mr L. A. Wallace in about 9* 6' B., 
31* 20' E., while the Chozi rises in the same latitude about 
half a degree to the east. After the junction of the two 
streams, the Chambezi skirts the southern borders of the 
Awomba country, receiving many tributaries, and soon 
becoming a wide river with steep wooded banks and many 
islands. The river enters Lake Bangweulu at its south- 
east corner, the actual mouth being apparently choked with 
aquatic vegetation, through which narrow channels admit 
the passage of canoes. When seen in 1899 by Codrington, 
about 15 miles from the lake, it had a vdd^ of 2 miles 
and a depth of 19 feet, the altitude being here 3800 feet 
Near the south point of Bangweulu, in 11* 31' S., the 
Luapula makes its exit through a vast marsh, with isolated 
lakelets, the whole of which was surveyed by Weatherley 
in 1896-99. In about 12^'’ B. the Luapula, after receiving 
the Luombwa and Moengashe from the south, turns north 
and precipitates itself down the Mumbotuta FaUs, the 
thunder of which can be heard on a still night 8 or 9 
miles. The river, the width of which varies from 250 to 
1200 yards, is almost unnavigable until below the Johnston 
Falls (Mambilima of the natives), a series of rapids ex- 
tending from 10^ 46' to 10* 33' B. Before entering Lake 
Mweru the Lua[>ula again passes through a swampy region 
of deltaic character, the water escaping eastwards by various 
channels, and after spreading over a wide area, finally pass- 
ing into Mweru by lagoon-like channels east of the main 
Luapula mouth. The most southerly |K>rtion of the lake, 
a shallow bay extending to south., lies west of the Luapula, 
from which it is separated by a tongue of land. Although 
generally deeper than Bangweulu, Mweru (2800 feet) 
seems to have decreased in extent, the cliffs to the west 
being bordered by a strip of low ground once covered 
with water. T]ie Luapula (known also as the Lufira) 
makes its exit at the north-west comer of the lake, and 
bending westwards in a winding course, passes, with many 
rapids, across the zone of the Mitumba Mountains, falling 
during this interval nearly 1000 feet. Practically the 
whole course of the river has been explored by Captain 
Hinde, Lieutenant Brasseur, and others, with the result 
that the lake formerly marked on the maps as Lange or 
Ulenge is proved*to be non-existent In about 6* 40' S. 
tile Luapula joins the Kamolondo, the western main branch 
of the ITpper Congo, which, as it flows in a broad level 
valley at a lower level than the eastern branch, is held by 
some to be the true bead-stream. Four principal streams— 
the Kuleshe, Lubudi, Nzilo or Lualaba, Lufira, all 
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thing on the mmtliem limitB of iho Congo basin, between 
11* and 12* &— •oombine to form tbe Kamolondo^ the valley 
of wfaioh contains many small laJces and backwaters. The 
NsUo and Ln^ pass throimb the Mitumba Mountains in 
deep gorges, their courses bemg broken by rapids for dis- 
tances of 40 to 50 miles. 

Tlie Uppvr Congo or ImJMo . — ^During its northerly 
course to Hho Equator, the united stream of the Congo — 
after breaking tl^i^ the ridge of the Bambara Hills in 
another aeries of rapids in 4^*-44* S. — ^becomes a majestic 
river, often over a mile wide, with flat wooded banks, the 
only real impediment to navigation between 44* and the 
Staoil^ Falls being the rapids near Nyangim in 5* 65', and 
at Uktuwa in 3* 15'. Between the junction of the two 
main hcanehes (about 1700 feet above the sea) and 

flrat of the Stanley Falls (1520 feet) the fall of the 
river is less than 200 feet^ in a distance of 500 miles. 
During the whole of this section the Lualaba receives most 
of its tributaries from the east. Of these, the Lukuga, 
the outflow from Lake Tanganyika, has been followed 
throu^out its whole length, and has been found to be 
broken by rapids, falling 1000 feet during its course of 
some 300 miles. Farther north the streams which drain the 
forest region between 4* S. and the Equator have been only 
partially explored, the Elila or Lira, the Urindi, and the 
Lowa teing the most important. Their sources Ue on an 
u{dand region west of the Central African rift valley. The 
Urindi in its middle course has a general width of 60 to 
100 yards, but the Lowa is larger, receiving two important 
affluents, the Ozo and Luvuto, both from the nortL Its 
lower course is very tortuous. 

Ths Middle Congo , — ^After passing the Stanley Falls, — 
7 in number besides minor rapids, with a total fa^ of some 
200 feet, — ^the Congo enters, at an altitude of some 1320 
fee^ the great alluvial plain of West Equatorial Africa, 
assuming a westerly direction, and also changing its char- 
acter. This section of the river, navigable for a distance 
of at least 1000 mil^ may be designated the Middle 
Congo. Gradually widening out and becoming strewn 
with low alluvial islands, it forms great lacustrine expan- 
sions, sometimes (as, c.y., in 21* and 22* 30' £.) 16>20 miles 
wid^ but is from time to time contracted by the approach 
of ^h ground on either side. The islands, like the banks, 
which appear to be often raised above the level of the sur- 
rounding country, are forest-clad, but are inundated at 
high water. In 224* K the river reaches its most northern 
point (about 2* 12''^N. on the north bank), beyond which 
its course gradually bends south, and in 2* 45' S., on 
approaching the western continental highlands, it a^n 
contracts to a width of a mile and under, remaining, 
however, unbroken by rapids until after passing the lake- 
like expansion of Stanley Pool Here its elevation above 
the sea is just over 1000 feet. 

MorUiam Tribvdariee , — Of the right bank tributaries of 
the Middle Congo, the Chopo and Lindi, which enter by 
one^ mouth in about 25* 4' E., are little known. Their 
basins do not extend to the Outer Congo watershed, but the 
next feeder, the gr^t Aruwimi, was found by Stanley to 
ris^^ as the Ituri, in close proximity to Albert Nyanza, 
flowing generally from east to west It is formed of many 
branches, including the Nepoko from the norUi, and its 
upper basin exteiuls over 2 J* of latitude. The upper river, 
to about 27* K, is much broken by rapids, but apart from 
those of Yambuya in 25*, which form the limit of naviga- 
tion from the mouth, the lower section is generally navi- 
gaUa The Aruwimi flows almost entirely through the 
great equatorial forest, which here seems to reach its maxi- 
mum density. The next tributary, the Bubi, rises in 
about 26* E., and flowiim generally west, joins Ae Congo 
by two mouths, 22* 41^-60'. Within the bend of the 


Ubai^ the greatest northern tributary, the Mongalla or 
Dua flows in a somewhat similar curve (on a smaller scale) 
from beyond 23* E. The identity of the Ubangi with the 
Welle of Schweinfurth was finally proved by Vangele in 
1888, and its upper basin has since been explored by 
Fren^ and Belgiw officers. Next to the Welle (principal 
tributary Bom^andi, from the south), its largest up|)er 
branch is the Mbomu, which, rising in 27* 12' E., 4* 50' S., 
on the confines of the Bahr-el-Qhazal region, itself re- 
ceives two lar^ streams, the Shinko and Bali, from the 
north. The junction of the Welle and Mbomu is in 
22* 37' E., and a short distance farther west the Kotto, 
coming from beyond 8* N., on the borders of Darfur, and 
forming the most northerly extension of the Congo l^in, 
enters the united stream on the right bank. The remain- 
ing tributaries (still mostly coming in on the right bank) 
are smaller, but the Kemo, which joins the Ulmngi near 
its most northern point (5* 8' N.), is of some imi)ortance as 
offering water-communication within a short distance of the 
Shari basin. The Upper Ubangi is broken in many places 
by rapids, between which are navigable stretches in which 
the river is often (especially west of 25*) wide and strewn 
with islands. The Zongo series of rapids near the great 
bend of the Ubangi, do not form an insuperable obstruc- 
tion at all states of the river, but navigation is quite 
blocked by the Mokwangu Falls in 23* 5' E. (10 feet), by the 
rapids of Qoie (the worst on the upper river) in 25*, and 
by those of Panga in 26* 40'. A little below the mouth of 
the Ubangi, the Sanga, a large stream flowing from north 
to south, enters the Congo. Its lower course is tortuous, 
as it flows across level, often swampy, plains ; but though 
comparatively narrow, it is navigable for a long distance. 
The main northern branch rises in southern Adamawa 
in about 7* N., while an almost equally large western 
branch, the Ngoko, rises in the German territory of 
Cameroon (prolmbly in about 12* 10' K), traversing a 
vast tract of uninhabited forest. It is navigable to about 
13* 40' E. The Likuala, Licona, and Alima, which all 
join the Congo within 30 miles of the mouth of the Sanga, 
are much so^er streams. The Licona is still almost un- 
explored. 

Swdhern Tributaries . — ^The first of the southern tribut- 
aries of the Middle Congo, the Boloko or Lubilash of 
Grenfell, which enters in 24* 17' E., has been proved to be 
identical with the Lomami of Cameron, rising in nearly 
9* S., and thus flowing through more than nine degrees of 
latitude. Its course is generally parallel to the Upper 
Congo, which it approaches within 40 miles between 2* 
and 3* S. It is comparatively narrow and tortuous, but 
deep^ with a strong current, and is hardly broken by rapids 
north of 4^* S. About 3* S. it traverses a region of swam|^ 
which may have given rise to reports of a great lake in 
this locality. Below the mouth of the Lomami there is a 
long stretch with no southern tributary, as the great plain 
within the Congo bend is drained by streams flowing from 
east to west parallel to the main river. The northern 
branch of the Lulonga, which enters in 0* 40' N., approaches 
liie latter within 20 miles in its upper course, llie main 
branch of the Buki, which enters just north of the Equator, 
and the Lukenye or Lukeni, the northern unit of the 
great system, have their sources between 24* and 

25* K in the vicinity of the Lomami swamp above alluded 
to. These streams have tortuous courses, for the most 
part not broken by rapids, flowing across a level country 
once occupied by a lake, of which the present Lake li- 
poid n., connected with the lower course of the Lukenye, 
is the scanty remnant Its shores are low and inundated 
in the rains, so that its outline is very ill-defined. Besides 
the Lukeiq^ the chief units of the Kasai system all flow 
north in parallel courses before acquiring the east to west 
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direction of the Lower Kaaid on reaching the latitude of 
S. The most important in order from east to west 
are the Lubefu, Lubihum or Sankuro, Lolua ; Upper Kasai, 
with its tributaries Luembo, Chihumbo, Luc^imo, Chikapa, 
and Lowo ; Loange, Jama or Kwilu, Wamba, and Kwango, 
the last thiee uniting before joining the ElMaL Most of 
these are broken by rapids along a line running from north- 
east to south-west between 5* and 8* S., which marks the 
descent from the higher to the lower plateau ; but their 
lower courses are navigable. The Lulua, Kasai, Chihumbo, 
and Kwango all spring from the southern Con^ water- 
shed, traced in 1899-1900 by the Belgian expedition under 
Lemaire, who showed the incorrectness of the old idea that 
the basins of the Congo and Zambead are connected through 
Lake Dilolo. This small lake, though situated on the 
water-parting, was found to have normaUy no connexion 
with either system, though apparently sending water to 
the Zambezi after heavy rains. Near its mouth the Kasai, 
which in its lower course is generally a broad stream 
strewn with islands, is narrowed to about half a mile on 
passing through a gap in the first line of the West African 
highlands, by the cutting of which the old lake of the 
K^i basin must have boon drained. 

Tht Lower Congo. — As already stated, the Congo is 
greatly narrowed on first reaching the more elevated ground 
in 2” 45' S.; the actual rapids, however, begin only immedi- 
ately below Stanley Pool llie whole system of highlands 
(sometimes known generally as the Serra do Crystal) seems 
to consist of two principal mountain zones with an inter- 
mediate zone of lower elevation. The passage of this last is 
marked by a more navigable stretch on the Lower Congo, ex- 
tending from Manyanga to Isangila — a distance of 70 miles, 
during which the only serious rapids are those of Chumbo 
and Itunzima, the latter in 13** 54' E. ; while above and 
below, rapids succeed each other at short intervals. Some 
eighteen main rapids or falls occur during the upper sec- 
tion (87 miles), in the course of which the level drops about 
500 feet ; and about ten in the lower section (56 miles), 
during wUch the fall is about 300. The last rapid occurs 
a little above Matadi, beyond which the river is navigable 
for large vessels to the sea, a distance of about 85 miles. 
It gradually widens out into an estuary, bordered by creeks 
and islands of a deltaic character and traversed by a deep 
cation, in which soundings of 900 feet have been obtained. 
This cafion or gully is continued into the open sea for over 
100 miles, with depths as much as 4000 feet below the 
general level of the sea floor. Just below Matadi, where 
tiie width is about half a mile, depths of 276 and 360 feet 
have been found, the current here running at from 4 to 8 
knots, according to the season; while the diflerence in 
level between high and low water (not in any way due to 
tidal action) is 20-25 feet The tides are felt as far as 
Boma, but the rise is here not above 1 foot ; while at the 
mouth of the river it is 6 feet The investigations carried 
out by Commander Purey-Cust in 1899 showed that the 
cailon above mentioned is occupied by salt water, which is 
nearly motionless. Above it the froi^ water runs with in- 
creasing velocity, but decreasing depth, so that just within 
the mouth of the river it reaches only a few feet from the 
surface. (e, hi.) 

OonS^ & Portuguese district on the west coast of 
Africa, comprising the territory of Kabinda on the north 
side of the Congo and the northern parts of the province 
of Angola on the south side of the river. Its exports 
embrace oil, indiarrubber, coffee, cocoarnuts, gums, and 
ivory ; and ^e export trade increased from £149,100 in 
1888 (the first full year of the Portuguese administration) 
to £222,000 ini 896. The chief town is Kabinda^ on the 
coast, 35 miles north of the mouth of the Congo. 


Oohflpo FrM Mtttei— The Congo IVee State 
{Suu Imtpendomt du Congo) is one of the largest of the 
political divisions of Equatorial Africa. It occuim a 
unique position among modem states, as it may be said to 
owe its existence to ambition and force of character of 
a single individual It dates its formal inclusion among 
the independent states of the world from 1885, when its 
founder, Leopold II., king of the Belgians, became, its 
head. But to understand how it came into existence^ a 
brief account is needed of its Sovereign's connexion with the 
African continent In 1876 King Leopold summoned a 
conference at Brussels of the leading geographical experts 
in Europe, which resulted in the creation of *‘The Inter- 
national Association for the Exploration and Civilization of 
Africa.’’ To carry out its objects an International Com- 
mission was founded, with Committees in the principal 
countries of Europe. Committees were in fact so estab- 
lished, but the Belgian Committee at Brussels, where 
also were the headquarters of the International Com- 
mission, displayed from the first greater activity than did 
any of the other committees. It turned its attention 
in the first {dace to East Africa, and several expeditions 
were sent out, which resulted in the founding of a 
Belgian station at Karema on Lake Tanganyika. But 
the return of Mr (afterwards Sir) H. M. Stanley from 
his great journey of exploration down the Congo, forcibly 
directed &e attention of King Leopold to the possi- 
bilities for exploration and civilization offered by the 
Congo region. On the invitation of the king, Mr Stanley 
visit^ Brussels, and on November 25th 1878 a separate 
committee of the International Associatiim was organized 
at Brussels, under the name ^^Comitd d’Etudes du Haut 
Congo.” Shortly afterwards this committee became the 

International Aimeiation of the Congo,” which in its turn 
was the forerunner of the Congo Free State. The Associa- 
tion was provided with a nominal capital of £40,000, but 
from the first its funds wore largely supplemented from the 
private purse of King Leopold ; and by a gradual process of 
evolution the work, which was originally, in name at least, 
international in character, became a purely Belgian enter- 
prise. Mr Stanley, as agent of the Association, spent four 
years on the river, in exploring and concluding treaties 
with local chiefs. The first station was founded in Febru- 
ary 1880 at Yivi, and before returning to Europe in 
August 1884 Mr Stanley had established twenty-two star 
tions on the Congo and its tributaries. Numerous expedi- 
tions were organized by King Leopold in the Congo Imin, 
and the activity of the International Association and its 
agents began seriously to engage the attention of the 
European Powers interested in Africa. On behalf of 
Portugal, claims wore advanced to the Con^, based on the 
discovery of its mouth by Portuguese navigators centuries 
before. In the interests of France, M. de Brazza was 
actively exploring on the northern banks of the Congo, and 
had established various posts, including one where the 
important station of Brazzaville is now situated. The fact 
that the Interaational Association of the Congo had no 
admitted status as a sovereign power rendered the tenure 
of its acquisition somewhat precarious, and induced King 
Leopold to make determined efforts to secure for his enter- 
prise a recognized position. Early in 1884 a series of 
diplomatic events brought the question to a head. Lord 
Granville, then British Foreign Secretary, in February of 
that year concluded a convention with Portugal, reeogniz- 
ing both banks of the mouth of the Congo as PortugUMO 
territoiy. This convention was never ratified, but it led 
directly to the summoning of the Berlin Congress of 
1884«^5, and to the recognition of the International 
Association as a sovereign state. 

The United States of America was the first Great 
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Power, in a convention sigi^ mx the 22nd of April 1884, 
to reoogniase the Aasooiation as a properiy oonstitated 
state. Simultaneoasly, King lipoid had been 
negotiating with the Fren^ Qoveminent, the 
Association’s most serious rival, not only to ob- 
tain recognition but on various boundi^ ques- 
tions, and on the 23rd April 1884 Colonel Strauch, the 
president of the Association, addressed to the Fiench 
Minister for Foreign Affairs a Note in which he formally 
declared that the Association would not cede its possessions 
to any Power, ** except in virtue olspedal conventions which 
may be concluded between France and the Association for 
fixing the limits and conditions of their respective action.” 
The Note farther declared that, as a frei^ proof of its 
friendly feeling towards France, the Association engaged to 
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give France the right of preference if, through unforeseen 
circumstances, it were compelled to sell its possessious. 
The right of pre-emption thus given to France was, by an 
exchar^ of Notes in April 1887, declared to be without 
prejudice to the right of Bel^um to take over the 
possessions of the Congo Free State as a Belgian colony. 
Germany was the next Great Power to ^ecogniz(^ the 
position of the Free State, on the 8th Noveiul>er 1884, 
and the same recognition was subsequently accorded by 
Great Britain on IGth December; Italy, 1 9th Deceml>er; 
Austria-Hungary, 24th December; Holland, 27th Decem- 
ber; Spain, 7th January, 1885; France and Russia, 5th 
February; Sweden and Norway, 10th February ; Portugal, 
14th February ; and Denmark and Belgium, 23rd February. 
While negotiations with Germany for the recognition of 



the status of the Congo Free State were in progress, Prince 
Bismarck issued invitations to the Powers to an Inter- 
national Conference at Berlin. The Conference assembled 
on the 16th of November 1884, and its deliberations 
ended on the 26th of February of the following year 
by the signature of a General Act, which dealt with the 
relations of the European Powers to other r^ons of Africa 
as well as the Congo basin. The provisions affecting the 
Congo may be briefly stated. A Conventional Basin of the 
Congo was defined, which comprised all the regions watered 
by ^6 Congo and its affluents, including Lake Tanganyika, 
with its eastern tributaries, and in this Conventional 
Bs^ it was declared that “ the trade of all nations shall 
oqjoy complete freedom.” Freedom of navigation of the 
Congo and all its affluents was also secured, and differential 
dues on vessels and merchandise were forbidden. Trade 


monopolies were prohibited, and provisions made for civil- 
izing the natives, the suppression of the slave trade, and 
the protection of missionaries, scuentists, and explonjrs. 
Provision was made for the Powers owning territory in the 
Conventional Basin to proclaim their neutrality. Only 
such taxes or duties were to Ixj kivied as had “ the character 
of an equivalent for services rendered to navigation itself ” ; 
and it was further provided that (Article 10) The roads, 
railways, or lateral canals which may ho constructed with 
the special object of obviating the inna\ngability or correct- 
ing ^e imperfection of the river route on certain sections 
of the course of the Congo, its affluents, and other water- 
ways, placed under a similar system as laid down in 
Article 15, shall be considered, in their quality of means 
of communication, as dependencies of this river and as 
equally open to the traffic of all nations. And as on the 
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river itself, so there shall be collected on these roads, rail* 
ways, and canals only tolls calculated on the cost of con- 
struction, maintenance, and management, and on the profits 
due to the promoters ; while as regards the tariff of these 
tolls, strangers and natives of the respective territories 
were to be treated ** on a footing of perfect equality.” The 
International AsHOciation not having possessed, at the date 
of the assembling of the Conference, any recognized status, 
was not formally represented at Berlin, but the flag of the 
Association having, before the close of the Conference, 
been recognized as that of a sovereign state by all the 
Powers, with the exception of Turkey, the Association 
formally adhered to the General Act. 

Thus early in 1885 King Leopold had secured the 
recognition of the Association as an indc|)endent state, but 
its limits were as yet not clearly defined. On the 5th of 
February, as the result of prolonged negotiations, France 
conceded the right of the Association to the course of the 
Lower (Jongo IhsIow Mauyaiiga, and accepted the Chiloaugo 
river and the water-] larting of the waters of the Niadi 
Kwilu and the Congo, as far as beyond the meridian of 
Manyanga, as the boundary l)etwcen her possessions and 
those of the Association on the lower river. From Man- 
yanga the frontier was to follow the Congo uj) to Stanley 
Kiol, the median line; of Stanley Pool, and the Congo again 
*‘ 11 ]) to a ]joint to be settled above the river 
Agrwmcttta Jjicona-Nkundjo,” from which ])oint a line was 
Vmita drawn to the 17th degree of longitude 

east of Greenwich, following as closely as jx)a- 
sible the water-|>arting of the Licona-Nkunc^ja basin. The 
idi*ntity of the Licona-Nkundja subsequently gave rise to 
consideralile discussions with France, and eventually a 
jirotocol, signcul at Brussels on the 29th of April 1887, 
continued the boundai*y along the Congo to its confluence 
with the !Mobangi, whence it followed the thalweg of that 
river to its intersection with the 4th ])arallel of north 
latitude, btdow which imrallel it was agreed that the 
northern boundary of the Congo Free State should in no 
ciiso descend. In acccjiting this frontier King Leojwld 
liad to sacrifice all claims to the valley of the Niadi Kwilu, 
in which ho had founded fourteen stations, and to the right 
bank of the Mobaugi. With J\)rtugal tlu; Association con- 
cluded an agreement on the 14th of February 1885, by 
which the northern bank of the Congo w^as recognized as 
belonging to the Association, while Pcjrtugal retained the 
southern bank of the river as far as Nokki. North of the 
Congo Portugal retained the small enclave of Kabinda, while 
south of the river the frontier left the Cbugo at Nokki 
and followed the ]jarallel of that place to the Kwango 
river. \ 

In April 1885 the Belgian Chamber authorized King 
LooiX)ld to bo the chief of the state founded in Africa by 
the International Association of the Congo,” and declared 
that “the union between Belgium and the new State of 
the Congo shall he exclusively jiersoual.” This act of 
the Belgian Ijegislature regularized the position of King 
Leo]x>ld, who at once began the work of organizing an 
administration for the new state. In a circular - letter 
addressed to the Powers on the 1st of August 1885, His 
Majesty declared the neutrality of the “ Tndeixsndent 
State of the Congo,” and set out the l)oundaric8 which 
were then claimed for the new state, but it was not 
until fifteen years later that the frontiers of the Free 
State were finally settled. At the date of the issue 
of the circular the agreements wdth France and Portugal 
had ])artially defined the Free State boundaries on the 
lower river, and the 30th degree of longitude east of 
Greenwich w^as recognized as the limit of its extension 
eastwards. 

The followmg is a list of the agreements subsequently 


made with reference to tht boundaries of the State (see 
also Africa, Becmi HiiUny ) : — 

1. 22nd November 1885, with Franoe.— Protocol for delimita- 

tion of the Manyanga region. 

2. 29th April 1887, with France.— -Protocol for delimitation of 

the Hobangi region. 

8. 25th May 1891, with Portugal.— Treaty for delimitation of 

the Lunda region, and Convention of even date for the 

aettlemeut of frontien on I^ower Congo. 

4. 24th March 1894, with Portugal.— Declaration approving 

delimitation of Lunda region. 

5. 12th May 1804, with Great Britain.— Agreement as to Nile 

valley and boundaries with British Central Africa. 

6. 14th August 1894, with Franoe— Agreement as to Mbomu 

river, and Congo and Nile basins. 

7. 5th February 1805, with France.— Agreement as to Stanley 

Pool. 

The net result of the above agreements is to leave 
the Congo Free State with France, Portugal, and Great 
Britain as her neighbours on the north, with 
Great Britain and Germany as her neighbours * 
on the cast, and with Great Britain and Portugal on 
her southern frontier. The external history of the young 
state is traced in these agn^emeuts. The main object of 
King Leo{H)ld’s ambition was to obtain an outlet on the 
Nile, and for the history of the incidents connected with 
the two im]K>rtaut agreements made in 1894 with Great 
Britain and France reference must bo mode to the article 
Africa. The sacrifices made by the king to attain his 
object were groat, and involved a heavy strain on the 
finances of the state, reacting on its internal policy. The 
avow'ed object of the Free State w’as to develop the 
resources of the territory with the aid of the natives, but 
it e^irly Ixicame apparent that the Arab slave traders, who 
had established themselves in the country between Lake 
Tanganyika and Stanley Falls and on the upper river, 
offered an insui)erable bar to the realization of this pro- 
gramme. The scanty resources at the disi)OBal of the 
state imposed a jx)licy of restraint on the officers who 
were brought into relations with the Arabs on the upj)er 
river, of whom Tii>pu Tib w^as the chief. In 1886 the 
Arabs had destroyed the state station at Stanley Falls, and 
it w^as aj)] parent that a struggle for supremacy was inevit- 
able. But the Free State was at that time ill prejmred for 
a trial of strength, and at Mr Stanley’s suggestion the 
bold course was taken f)f apiKunting Tippii Tip governor of 
Stanley Falls, as the representative of King Leopold. 
This was in 1887, and for five years the modvs mvendi 
thus established continued in operation. During those 
years foitified cani].)8 were established by the Belgians on 
the Sankuru, the Lomami, and the Aruwimi, and the 
Arabs were quick to see that each year’s delay increased 
the strength of the forces against which they would have 
to contend. In 1891 tlxo imposition of an exjKni; duty on 
ivory excited much ill-will, and when it became known 
that, in his march towards the Nile, van Kerckhovon had 
defeated an Arab force, the Arabs on the Upper Congo 
determined to precipitate the conflict. In May 1892 the 
murder of M. Hodister, the rejiresentative of a Belgian 
trading company, and of ten other Belgians on the Ujqxer 
Lomami, marked the beginning of the Arab war. When 
the news reached the lower river a Belgian expedition 
under the command of Commandant (afterwards Baron) 
Dhanis was making its way towards Katanga. This 
expedition was diverted to the east, and, after a campaign 
extending over several months, during which seve^ 
battles were fought and the Arab strongholds of Nyangwe 
and Kasongo were captured, the Arab power was broken 
and many of the loading Arabs were killed. The political 
and commercial results of the victory of the Free State 
troops are thus described by Captain Hinde, who was 
Baron Dhanis’s second in command : — “ The political 
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geography of the Upper Coi^^Mudn has been completely 
changed, as a result of the Belgian campai^ a^nst the 
Arabs. It used to be a common sayiim in tms pi^ of 
Africa that all roads lead to Nyangwe. This town, visited 
by Livingstone, Stanley, and Cameron, on^ lately one of 
the greatest markets in Africa, has ceased to exist, and its 
site, when 1 last saw it, was occupied by a single house. 
Kasongo, a more recent though still larger centre, with 
perhaps 60,000 inhabitants, 1:^ also been swept away, 
and is now represented by a station of the Free State nine 
miles away on the river bank.* In harmony with this 
political c^nge the trade routes have been completely 
altered, and the traffic which used to follow the well- 
beaten track from Nyangwe and the Lualaba across 
Tanganyika to Ujgi, or round the lake to Zanzibar, 
now goes down the Congo to Stanley Pool and the 
Atlantic.” 

These results had been attained largely by the aid of 
native levies and allies, and a number of the men who had 
taken part in the Arab campaign were enlisted as per- 
manent soldiers by the Belgians. Among these were some 
Batetelas, who in 1895 revolted in the Lulua and Lomami 
districts. The mutineers were eventually defeated ; but in 
1897, while Baron Dhanis was making his way with a 
large exi)odition towards the Nile, the Batetel^ again 
revolted, murdered several of their white officers, and took 
possession of a large area of the eastern portions of the 
atate. Although defeated on several occasions by the Free 
State forces, the mutineers were not finally dispersed until 
near the end of 1900, when the last remnants were 
reported to have cros^ into German territory and 
aurrendered their arms. 

The international |x)sition of the Free State is a some- 
what anomalous one. It is an independent state admin- 
istered as if it were a colony. By his will dated the 2nd 
August 1889, King Leopold bequeathed to Belgium “ all 
our sovereign rights over the Indejicndent State of the 
Congo, as they are recognized by the declara- 
Jntmm- tions, conventions, and treaties concluded since 
pZtIoa. between the foreign Powers on the one 

side, the International Association of the Congo 
■and the Independent State of the Congo on the other, as 
well as all the benefits, rights, and advantages attached to 
that sovereignty.” It was subsequent to the execution of 
this will that the Belgian State in July 1890 acquired 
the right, already referred to, of annexing the Free State 
in ten years and six months from that date. In the year 
1895, owing to its financial difficulties, the Free State was 
obliged to ask the consent of the Belgian Government to 
a project for raising a further loan. The Belgian Ministry 
of that time believed the occasion opportune for advancing 
the date of the annexation of the Free State as a Belgian 
■colony. A Bill was introduced with this object into the 
Belgian Legislature, but after long delays and a violent 
Press campaign the Ministry fell, the Bill was withdrawn, 
and the Chambers voted a further loan to the Free State to 
■enable it to tide over its immediate difficuUies. However, 
oither on the decease of the sovereign, or at some earlier 
•date, the Belgians must come to a decision whether or 
not they will accept the responsibility for King Leopold's 
African kin^om. In the event of their refusal, the right 
■of pre-emption given to France by the International 
Association in 1884 might give rise to questions of a 
4SK)mewhat complicated and serious character. 


Except for its short oosst-line on the Atlantic, and for 
amall area on its north-eastern frontier, the Free Stote lies wholly 
^he geographical basin of the Congo. It may 
roughly be divided into three zones— (1) the small 
oout lone west of the Oiystal Mountains, through 
which the Congo breaks in a sucoescion of rapids to the Atlantic ; 
<2) the great’ central zone bounded on the north by the Congo and 


the Mobangi river, on the east by the Mitumba range of moun- 
tains, and on the south by the Congo^Zambezi watershed and the 
Portuguese frontier ; and (8) the emaller zone oast of the Mitumba 
range, including the VL\\\wr courses of some of the Congo tributaries 
which have forced their way tiirough the mountains, and west of 
Lake Mweru and the iip^ier course of the Luapula, as well as a 
•mall area which belongs geographically to the Nile valley. The 
Crystal Mountains form the western edge of the Groat Central 
Auioan plateau and run, roughly, paraTiel to the coast. The 
Mitumba range extends from Mount Kaoniba, ou the southern 
frontier of the Free State, in a north-easterly direction to Lake 
Tanganyika, and then strikes northwards along the western shore 
of that lake, past Lakes Kivu and Albert Edward to Albert I^akc, 
forming the western edge of the Great C'entral African riit valley. 
This immense mountain chain has numerous subsidiary local 
names. It varies in altitude from 5000 to 10,000 feet. Hauniann 
estimates its height where it forms the western limit of tlie Rusisi 
valley at the latter figure, while to the west of Lake Kivu von 
Qotzen calculates it at 9000 feet. The eastern escarpiucnt is 
precipitous, but on its western face it slojies more gently into the 
Congo basin. North of the Lukuga river the main chain throws 
out into the Central zone, in a north-westerly direcliun, 
a secondary range, known as the Bamhara Mountainx, which 
forms one of the boundaries of the Mauyema country. 
The interior, or Lake, zone is a high plateau with nn average 
elevation of 3000 feet above sea-level. The Central zone 
dips with a westerly inclination from the Mitumba Moun- 
tains towards the western edge of the plateau. It is de- 
scribed by Wauters as '*a country of alluvial plains, without any 
marked mountain features, very well watered, covered with forests 
and wooded savannahs." The Coast zone is small in area, dipping 
down from the Crystal Mountains to the Atlantic;, where the Free 
State frontier is reauced to some 20 miles of coast-line. The Congo 
and its tributary streams form, both from the point of view of the 
physical geography and the commercial development of the Congo 
Free State, its most important feature ; but next in importance 
are tho immense forests which clothe the banks of the rivers, the 
remains of the great forest which appears at one time to have 
covered the whole of the centre of the continent. The w^ooded 
savannahs, where it is antici})atcd that in the course of time 
numerous herds of cattle may be roared, are mostly situated on 
the higher lands of the Central zone, w'here the land dips dowm 
from the Mitumba Mountains to the Congo. 

C/imo/e.— Situated on the Equator, between about 5* N. and 
IF S. lat., the Congo Free State shows only a slight variation of 
temperature all the year round. From July to August tho 
heat increases slightly, with a more rapid rise to November. 
During December the thermometer remains stationary, and 
in January begins to rise again, reaching its inuxiiniiin in 
February. March is also a month of great heat ; in April there is 
a steady decline into May, with a inui’e rapid decline in June, the 
minimum being reached again in July. There is a marked dis- 
tinction between tho wet and dry seasons in the western dixtricts 
on the Lower Congo, where rains fall regularly from Oetober to 
May, the dry season being from June to September. But nearer 
the centre of tho continent the seasons arc less clearly marked by 
the amount of precipitation, rain falling more or less regularly at 
all times of the year. The seasons of greatest heat and of the heavy 
rains are thus coincident on tho lower river, where ftjver is mu(?h 
more prevalent than on the higher plateau lands nearer the centre 
of the continent. The amount of the rainfall shows great varia- 
tions in diiToreiit years, the records at Banana show ing a total fall 
of 16 inches in 1890-91 and of 38 inches in 1893-94. Even in the 
rainy season on the lower river the rain does not fall continuously 
for a long i^riod, the storms rarely lasting more than a few hours, 
but frequently attaining groat violence. The greatest fall 
registered as occurring during a single tornado was 6 inches at 
Bolobo. In July grass fires arc of common occurrence, and 
frequently sweep over a great ex})anse of country. Mons. A. 
Lancaster, tho Belgian meteorologist, has formulated, as the result 
of a study of all the available data, tho following rule .'--Tliat 
the rainfall increases in tho Congo basin (1) in proportion as 
one nears the Equator from tho south, (2) as one passes I'rom the 
coast to the interior. On tho Lower Cengo tho prevailing winds 
are from the west and tho south-west, but this provalcnco becomes 
less c.od less marked towards the interior, until on the upper 
river they come from the south-oast. The wind, how'cver, rarely 
attains any exceptional velocity. Storms of extreme violence, 
accompanied by torrential rain, and in rare instances by hail- 
stones, are of not uncommon occurrence. On the coast and along 
the course of the lower river fogs are very rare, but in tho interior 
early morning fogs are far from uncommon. Europeans are subject 
to the usual tropical diseases, and the country is not suited for 
European colonization. 

Area and The area is roughly estimated at 900,000 

square miles, and the native population is variously estimated at 
from 80,000,000 (Stanley) to 14,000,000 (Saint Martin). The 
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estimated area is nrobablv above rather than below the paper 
figure. The vast bulk of the population belongs to the mntu 
stock, but there are found, in the mat forests along the river 
banks, sparsely distributed bands of the pigmy people, who prob* 
ably represent the aboriginal inhabitants of Central Africa. In 
the north-eastern comer of the State, in the upper basin of the 
Welle and the Mboniu, the Azand6, a race of warriors and hunters 
with a social, political, and military organization superior to that 
of the Bantu tribes of the Congo basin, had intruded from the 
north, and were forcing their way southwards towards the Congo 
when the agents of the State appeared in that region and arrested 
their farther promss. Traces of Arab blood are still found in the 
districts where the slave traders from the east ooast liad established 
stations. The European |)opulation at the end of 1886 numbered 
254, of whom 46 were SeMans. In 1890 there were 744 
Europeans, of whom 888 were Belgians ; in 1895, 1076, of whom 
691 were Belgians. In January 1900 the European population was 
as follows ;->Be]gian8, 1187 ; Italians, 176 ; British, 99 ; Dutch, 
95 ; Swedes, 81 ; Portuguese, 72 ; French, 58 ; Germans, 42 ; 
Danish, 89 ; Americans, 33 ; Norwegians, 25 ; Swiss, 18 ; 
Austrians, 7 ; SiMmiards, 6 ; and other nationalities, 30, — a total 
of 1958. 

;S^t(t^io7«s.—Thcre are no large towns in the Eurmiean sense, 
but a number of stations nave been established, some of 
which have actpiired a certain imixntance and have become 
the centre of a comparatively largo Euro]36an population. Of 
these, jBoma is the head(piarters of the local administration, and 
the residence of a British vico-consul. It is situated on the right 
bank of the Lower Congo, about 60 miles from its mouth, is one 
of the principal jiorts of call for steamers, and the centre of a con- 
siderable trade. In 1899 the number of steamers entering the port 
of Boma was 84, of 164,035 tons, and the number of coasting vessels 
196, of 6485 tons. Jianami, close to the mouth of the Congo and 
Banana Point, possesses one of the boat natural harbours on the 
west ooast of Africa, and is caj^able of sheltering vessels of the 
largest tonnage. There are a nunibor of European factories, some 
of them dating from very early days, and tno place is still the 
centre of a considerable commerce. The French consulate is 
situated at Banana, hi 1899 the uumber of seauoing vessels 
entering the port was 108, of 205,610 tons, and the number of 
coasting vessels 244, of 13,353 tons. MeUadi is situated on the left 
bank of the Congo, at the highest point of the lower river which 
can be reached by seagoing vessels. It is the point of departure of 
the Congo Railway. The railway com{ianv has constructed two 
jetties at which steamers can discharge their cargo. Matadi is 
probably destined to eclipse both Boma and Banana as a port, but 
at present no statistics are available as to the number or tonnage 
of the vessels calling there. Lnkunga^ situated on the banks of 
the river of that name, a southern tributary of the Congo, about 
half-way botweou Matadi and Stanley Pool, was formerly the 
capital of the Falls district, and the chief recruiting station for 
porters on the Lower Congo. Tamha^ tlie present ca])ital of the 
district, is a station on the Congo Railway, the half-way house 
between Matadi and Stanley Pool, whore the trains stop for the 
night. It is about 117 miles from Matadi and 148 from Ndolo, 
the terminus of the railway ou Stanley Pool. Nddo is situated 
a short distance from the Pool, and has two channels by which 
vessels can enter and leave the ])ort. Extensive works have been 
undertaken, and it is intended to make Ndolo the headquarters of 
the steamers that ply ou the inland waterways. Quays and a slip 
for launching vessels have been constructed. Leopoldville is the 
capital of the Stanley Pool district, and was one of the earliest 
stations founded by the Association. It is situated about 7 milea 
from Ndolo on the flanks of Mount Leopold, and it is considered 
probable that it may some day supplant Boma as the headquarters 
of the administration, ivheu the increased importance of the 
middle and upper river regions makes it necessary to move the 
centre of administration from the lower river. Other places of 
importance are LuJaalnirg^ ou the Liiliia river ; Lueamho^ the 
capital of the Lualaba- Kasai district, on the Sanknru river; CoguiL 
Kaivilley the capital of the Equatorial district, at the mouth of the 
Kuki ; Sfavley Falls, the priuci^ial station of the district of that 
name : New Antwerp, a thriving little town, the capital of the 
Bangala district, situated on the right bank of the Con^o close to 
the 19th ]iarallel of east longitude ; LamsyvUle, the ca;ntal of the 
Hohangi district, on the river of that name ; Basoko, at the 
unction of the Aruwimi and the Congo ; and Nyangwe, which is 
)eginning to recover some of the importance it possessed before it 
was destroyed in the Arab campaign of 1892-98. pjMr is the 
capital of the Welle district, and in the leased territories on the 
Upper Nile valley the principal places are Bejaf^ Lado, DufiU^ and 
WadelaL 

C<mdUution.-‘-‘T\\e Free State is an absolute monarchy, hut the 
Sovereign has never set foot in his African territory, which is 
administered from Brussels. There is no constitution," but 
King Leopold’s power is circumscribed in certain directions by the 
General Act of Berlin, to which the Free State adhered in 1885, 


which fireedom of tiido m$>ine navigation of the Coi^ and itn 
aninents are secoied. Civil and crimiw codes have been pro- 
mnlg^ted by deoreesi and in both cases the laws of . . . 
Be^nm have been sdopted as the basis of legislation, 
ana modified to suit the speoial requirements of the "***""** 
Free State. In addition to the decrees, which are signed bv the 
Sovereign and countersigned by the Seoretary of State, provision in 
made for the issue of Relations and Ordinances by the Govemor- 
QeneraL The Governor-General may, in case of urgency, issue am 
Ordinsnoe suspending for a limited period a Decree issuM by the 
Sovereign. Ordinanoes issued by the Governor-General remain m 
force for six months, at the termination of which period they expire,, 
unless they have in the meantime been superseded by Decree. All 
Decrees are published in the Bulletin Qfieiel, which is issued 
monthly at Bruasels. The Sovereign is assisted in the task of 
government by a Seoretary of State, whose duty it is not only to 
oountersim all Decrees, but to superintend their execution. Thera 
are three Departments of State, each presided over bya Seoretary- 
General in subordination to the Seoretaiy of State. Uese depart 
ments are (1) Foreign Affairs, (2) Finance, (8) Interior. There 
is also a Treasurer-General, and a chief of the Oabiuet of the 
Seoretary of State. All these officials have their headquarters at 
Brussels. The headquarters of the local administration are at 
Boma, on the lower river, the King being represented by a 
Governor-General, who is the head both of the naval and military 
authorities. Ho is assisted by a Deputy Governor-General, by a 
number of Insiieotors, a Secretary -General, and several Directors* 
A Consultative Committee or Council of the heads of the varioua 
departments and higher officials advises the Governor-General on 
all matters which he may lay before it. There are seven depart- 
ments of the Administration: — (1) Justice, (2) Transports, 
Marine and Public Works, (3) Superintendence of State Lands, (4) 
Agriculture and Industry, (5) Defence, (6) Force Publique, and 
(7) Finance. For administrative purposes the Free State is divided 
into 14 districts, each of which is governed by a Commissary, with 
a staff of Assistant Commissaries, Sub-Commissaries, and clerks. 
The districts are Banana, Boma, Matadi, Falls, Stanley Pool, 
Kwango Oriental, Molmngi, Stanley Falls, Lualaba-Kasai, Lake 
Leopold II., Equator, Aruwimi, Bangala, and Welle. In 1898 
the territory in the valley of the Upper Nile leased from Groat 
Britain was placed for administrative purposes under the same 
regime as the districts. 

Judicial Maehinery.^Vntil May 1897 the Upper Congo wae 
under military law, but from that date civil law has been 
administered throughout the State, wherever the authority of the 
State extended. Courts of First Instance have been instituted in 
the various districts, and there is a Court of Appeal at Boma 
which revises the decisions of the inferior tribunals. There is a 
further appeal, iu all cases where the sum in dispute exceeds a 
thousand pounds, to a Superior Council at Brussels composed of a 
number of juriBoonsults, who sit as a Conr do Cassation. In 
consequence of repeated charges of the ill-treatment of natives 
being made against officers of the Administration, King Leopold 
instituted a Commission for the Protection of Natives, and 
nominated several missionaries of different denominations to serve 
on it. It is the duty of the Commission to report to the judicial 
authorities, or to the Governor-General, any cases of the ill-treat- 
ment of the natives which may come to the knowledge of ita 
members. 

Ileligion and Instruction , — The native population are pagans, 
fetish worshippers, and on a very low plane of civilization. The 
State makes no provision for their religious teaching, but by the 
Berlin Act missionaries of all denominations are secured perfect 
freedom of action. The State has established three agricultural 
and technical colonies for lads up to the age of fourteen. Each of 
these oolonios, which are situated at Boma, Leopoldville, and New 
Antwerp, makes provision for the training of five hundred boys, 
who are recruited from those rescued from slaveiy, from orphans, 
and from children abandoned or neglected by their parents. 
Practical instniction is given in various subjects, but the main 
object is to provide reonuts for the armed force of the State, and 
only such lads as are unfitted to be soldiers are drafted into other 
occupations. A few native children are sent to Belgium to bo 
educated. Missionaries have displayed great activity on the Congo, 
and ate encouraged by the Administration. In 1900 there were 
800 missionaries, of whom 180 were Roman Catholics and 120 
Protestants, scattered among 76 mission stations. The mis- 
sionaries do not confine themselves to religious instruction, hut 
seek to raise the gei^ral level of the native population. In many 
districts cannibalism is rife, and demding ceremonies are 
practised. There are two Roman Catholio bishops, one of whom 
resides at LeoTOldville, the other at Baudouinville, and Roman 
Catholio churches for the European population are maintained at 
Boma and Matadi. 

Fina7we,^ln the years that preceded the founding of the Congo 
Free State the fhnds for carrying on the work of the IntematioiM 
Association of the Congo were provided by King Leopold out of 


Q JO N G 0 F R 

Hit Hijttty’t pritry pant, and for tome time after the recognition 
of the Free State tnie eyetem woe continued. Mr Demetrius 
Boidger etatee that, in the fint ten yean of hie work on tiie 
<3ongo, King Iieopold tMnt £1,200,000 from hie private fortune. 
The ftmt five yean of the exietence of the new State were greatly 
ihamper^ by the provision of the Berlin Act prohibiting the 
imposition of any duties on goods imported into the Congo 
eremn, but at the Brussels Conference, in the summer of 1890, a 
•dtSloration was signed by the Powen sigimtory to the Berlin Act 
•authorizing the imposition of import duties not exceeding 10 per 
•cent, ad valorem^ except in the osee of spirits, which were to be 
isuhject to a higher duty. By agreement with France and 
Portugal, a common tariff was adopted by these Powers and the 
Congo Free State. In the same year the Belgian Ck>vernment 
«gned to advance 25 millions of francs without interest, 
5 millions to be paid at once and the balance in annual 
payments of 2 millious spread over ten years. At the end of 
that period Belgium acquired the option of taking over the Free 
State as a Belgian colony. At the same time the King undertook 
to make an annual contribution of a million francs out of his privy 
purse to the revenue of the State. In addition to the 2 
million franos per annum received from Belgium, the 1 million 
francs from the King, and the proceeds of the Customs, the State 
derives a small portion of its revenues from direct taxation of the 
European population, but it is mainly dependent on the profits 
derived from the State domains. The Free State is in fact 
a great commercial undertaking as well as a governing body. It 
has established plantations in various parts of the Stato domains, 
or Crown lands, but these are mainly in the experimental stage, 
and the bulk of the revenue from the State domains is derived 
from the collection of caoutchouc, or rubber, from the forest, and 
the trade in ivory. In 1886 the total revenue of the State only 
amounted to 74,261 francs. The following table shows the 
revenue and expenditure as set forth in the Budgets in 1891, the 
first year in which complete figures are available, and at intervals 
since that year ; — 


Year. 

Revenue. 

Expenditure. 


Francs. 

Francs 

1891 

4,554,931 

4,554,931 

7,370,989 

1895 

6,004,764 

14,765,050 

1898 

17,261,975 

1899 

10,966,600 

19,672,965 

1900 

26,256,500 

27,781,264 


The Budget for 1900 estimated the revenue and expenditure as 
follows 


Revenue 

1 

I Expenditure. 

Advance by Belgium 
Grant by King 
Customs . 

Transport, Ac. 

State Domain, Ac. . 
Portfolio 

Various . 

Francs. 

2,000,000 

1,000,000 

4.680.000 

3.800.000 
11,200,000 

2.950.000 
626,500 

Central Office . 
Dept, of Interior 
„ Finance 
„ Foreign^ 
Affairs 
and 

Justice, 
Oontingeucies . 

Francs. 

110,860 

11,050,013 

15,428,681 

168,000 

989,200 


26,256,500 j 


27,731,284 


The following table shows the rapid advaiToe made in the 
revenue derived from the State domains • 


Year. 

From State DomaiDa 


liwnos. 

1886 .... 

74,261 

1891 .... 

1,819,146 

6,887,404 

1896 .... 

1900 .... 

11,200,000 


In July 1887 bonds bearing interest at 2} per cent, were issued 
to the amount of 11,087,090 nroncs to represent sums advanced to 
the old Committee and Aesooiation, the advantage of which woe 
taken over by the Fne State. The bulk of these bonds were 
issued to King Leopold, but in January 1895 Hit Mijesty cancelled 
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^e bon^ in his possession, and in 1901 there only remained an 
indebtedness of 422,200 francs in respect of this issue. In 1888 
and 1889 bearer bonds to the amount of 70 million franco were 
issued out of an authorized issue of 150 million francs. Tbefio 
bonds are redeemable in 99 years by annual drawings, and are 
entitled to an addition of 5 per cent per annum wlicii drawn. 
The Eedemption Fund is administered by a Comiuittee icineNent- 
ing the bondholders. The Belgian Government in 1890 advanced 
the 25 million franca already reterrod to, without interest, as well 
os two further sums of 5,287,415 francs and 1,617,000 francs, the 
former to enable the State to repay a loan and so prevent the 
forfeiture of an immense territory which had been pledged as 
security to an Antwerp banker, and the latter to balance the 1896 
Budget. In October 1896 a small loan of 1,500,000 francs was 
raised at 4 per cent., and in June 1898 a further sum of 12,500,000 
francs was raised at the same rate of interest. The Central 
Administration has ex|)erienced considerable difiuuilty in adjust^ 
ing the State’s revenue and expenditure, and, a]»art from 
other considerations, it is extremely probable that the in- 
creasing difficulty of providing funds will oblige the Belgian 
Government to assume direct responsibility for the Congo 
territories. 

J>efence,-^T)ie Administration was at first cotn^Hilled to recruit 
soldiers among races outside the Stato territories, but in 188G 
a small beginning was made in recruiting among the local tribes. 
The greater part of the army consisted in 1901 of Jooally-raiscd 
levies, recruited partly by voluntary enlistment and partly by 
the enforced enlistment of a certain number of men in each 
district, who are selected by the Commissary in conjunction with 
the local chiefs. In 1899 the effective force was fixed at 11,850 
men, divided into 23 companies, and commanded by 200 Kuro})eati 
commissioned officers and 241 sergeants. Tlie term of service for 
volunteers does not exceed seven years, while the militiamen raised 
by enforced enlistment serve for live years on active service, and for 
two years in the reserve. The men are armed with the Albaiii, the 
officers with the Mauser rifle. There are seven camtxs of instnic- 
tion, and the artillery includes Krupps, Maxims, and Nordeufeldts. 
A fort has been erected at Chinkakassa near Boina, commanding 
the river below the Falls, and tliere is another fort at Kinshassa 
on Stanley Pool to protect Leopoldville and the railway terminus. 
The Governor-Goneral is Commander -in-Chief of the armed forces 
of the Stato, and the Commissaries are in command of the military 
forces in their districts. In the 1891 Budget the cx[)enditure oii 
the army was given at 2,271,628 francs ; in 1896 it had risen to 
4,820,793 francs ; in 1898, to 6,870,631 francs ; and in 1900, to 
7,803,408 francs. 

Land and Production . — On the let of July 1885 it w^as decreed 
that “unoccupied lauds are considered as belonging to the State.*' 
There are three forms of ownership recognized in the ^ 

Free State~-(1) the right of the natives to land in ""®®^*** 
their actual occupation ; (2) private ownership by Euro|)ean8 
of land which they have acquired, and of whicdi they are the 
registered owners ; and (3) State ownership of all the land not 
included in either of the two former categories. Tlio system of 
land registration adopted was based on the Torrens 8y.steni, and 
offers great facilities for easy transfer. There is a seimrate 
department for the management of the Domain or Crown lands. 
Plots for factories and blocks of agricultural land are sold at 
certain fixed rates, but the main contribution to the State 
revenue from the Domain laitds is obtained, as has been seen, 
from the collection of rubber and ivoiy. In 1891 and 1892 the 
State endeavoured to obtain a monopoly of the rubber trade, and 
circulars were issued to the Commissaries in certain districts 
instructing them that not only was the collection of rubber by the 
natives to be regulated, but that in future the natives were to be 
compelled to sell their rubber to the State. Vigorous protests by 
the private trading companies were made against this attempted 
violation of the fi^om of trade secured by the Berlin .Act, and 
eventually the circulars were withdrawn and an arrangement 
made by which certain areas were reserved to the State and 
certain areas to private traders ; while the question of the 
regime to be established in the basins of the Lualaba, the 
Upper Lomami, and in Urua and Katanga was reserved until 
suck vinic as these districts were more effectually brought under 
control. 

Mincraia , — Comparatively little is known of the mineral wealth 
of the country. Iron is widely distributed, and w'orked in a 
imitive fashion. It has been found in the Manyanga country, 
e Manyema country, on the Upper Congo, in the Urua country, 
in the buins of the Kasai ana the Lualaba, and in Katanga. 
Immense ironstone hills, estimated to contain millions of tons of 
ironstone of superior quality, have been reported in the south- 
eastern region. The wealth of Katanga in copper has been 
desoiibed by several travellers, and the expedition sent out in 
1891 reported that the richest deposits are to be found in the 
southern distriots on the bank of the Lufiru river. Copper is also 
reported in other districts, such as Mi>ala and Ulvira on Lake 
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Tanguiytka. Gold has been diacovered in Katanga, but before the 
advent of Euro{)ean8 waa held in less repute than copper. Lead, 
tin (Mobangi basin), sulphur, and merouiy are also reported to 
exist, but until the introduction of European methods it is 
imi^Bsible to say what are the mineral resources of the Congo 
region, and whether tlu^y can be worked at a profit. 

AnimtU and Vtgtiithh /Vodueto. —Elephant and hippc^tamus 
ivory formed for some years the most important article of export. 
When £iiro])eau8 first entered the Congo basin the natives were 
found to have large stores of '*dead ivory” in their possession. 
These stores are still being drawn on for export, supplemented by 
the ^Mivo ivoiy ’* obtained by the killing of elepuants in the 
liresent day. In July 1889, as a precaution against the extermina- 
tion of the elephant, the King issued a degree prohibiting the 
killing of elephants without special riermission. Jjirge herds still 
exist in the Congo forests, esjfiecially in the eastern and north- 
oastern districts. A reference to the commercial statistics will 
show that ivory is still the second most important export from the 
Free State. It is, however, a bad second to caoutchouc, the 
rubber of rornTnerce, which is obtained from the nibbcr-beuring 
liana— /onda— which exists in practically inexhaustible 
(luantities. In 1886 the value of the riiblier exports only amounted 
to 159,000 francs. In 1900 the vuliio had risen to 28,970,505 
francs. Palm oil, ])a1m nuts, gum copal, and timber are other 
natural products w'hich swell the volume of exports, though not at 
present to any considerable extent. Timber is as yet only 
exported to tlie value of between ilOOOO and £4000, but the vast 
forests contain many trees, the wood of which is siiiTiciontly 
valuable to pay the cost of transport to Euroxie. Ebony, teak, 
African cedar, mahogany are a few only of the woods that abound 
on the Congo. Colleo and tol»acco are found in a wild state, and 
there is an imnieiisc numlier of fruit-lx^aring trees, and of plants 
yielding spices and essences which may in time be turned to 
profitable account. 

AtjricuHure . — Until the advent of Europeans the natives, 
except in the immediate ncighliourhood of some of the Arab 
settloriieiits, did little more than cultivate small patches of land 
close to their villages. They grow liananas, manioc, the Spanish 
potato, the sugar cane, maixe, sorghum, rice, millet, eleusinc, and 
other iruits and vegetables, as well as tobacco, but the constant 
state of fear in which they lived, Itoth from their neighbours and 
from the Arabs, ofiered small inducement to industry. Future 
agricultural development will depend on the success which attends 
the efforts to turn the native into a regular labourer. Plantations 
have l)Ocn established both by the State and by private companies, 
and already small quantities of coffee, coc'^oa, ioltacco, and niaixe 
have been exported. There are no statistics of the mimlier 
of domestic animals in the country, but there is a number 
of horses, mules, donkeys, cattle and pigs, and it is believed that 
cattle-rearing may bo profitably undertaken in the eastern portions 
where the country rises towards the Mitumba Range, when the 
political conditions and improved transport arrangements make 
Biudi an experiment possible. 

Industries , — In some districts the natives possess considerable 
skill in working in wood, ivory, and inotals, but the Congo 
industries are at present purely local. Iron and copper are 
extracted by certain tribes, wnich enjoy a practical monojioly of this 
kind of work. The knives, spears, and shields of native workman- 
ship frequently show l)oth ingenuity and skill, alike in design and 
ill execution. European fabrics have, among the tribes nearest the 
coast, already afiected the W'eaving of cloths by the natives, but 
over a great y)art of the State territory the natives still manufacture 
cloth from vegetable fibres. They employ four different colours, 
yellow, the natural colour, black, red, and brown, which are obtained 
by dyeing, and these colours they combine into effective designs. 
In some trilies a rude form of printing designs on cloth is practised, 
and on the Saiikuru and Lukenye a special kind of clotn, with a 
heavy pile resembling velvet., is made by the Basongo-Meno and 
other tribes. 

Canimeree . — The following table sliows the total exports nndcr 
the headings— (1) Special Commerce, whicli includes only such 
articles as originate from the Congo Free State ; and (2) General 
Commerce, which includes exports of all kinds from the Fi‘ee 
State, whatever their place of origin : — 


Year. 

Special. 

General 

1887 . 

1,980,441 

7,867,949 

1890 . 

8,242,199 

14,109,781 

12,136,656 

1895 . 

10,943,019 

1898 . 

22,168,482 

25,896,706 

1890 . 

86,067,959 

89,188,288 


The following table shows the value of the principal products 
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exported from the Free State (Special Commeioe) at three 
periods :-r- 


Artiolea 

1887. 

189& 

1899. 

Caoutchouc . 

Ivory . 

Palm nuts . 

Palm oil . 

Timber 

Misoellaneous 

Aanoa 

116,768 

795,700 

590,781 

482,609 

1*4, '688 

Franca 

2,882,585 

5,844,640 

1,242,898 

985,658 

12,200 

25,088 

Franca 

28,100,917 

5,884,620 

1,293,418 

784,511 

91,812 

18,186 


1,980,441 

10,948,019 

86,067,969 


The increasing importance of the trade with Belgium is shown 
in the following tafde, in which will be found the value of the 
general exports to Belgium, Holland, and Great Britain at three 
Xteriods : — 


Country. 

1800. 

3895. 

1800. 

Belgium 

Holland . 

Great Britain 

Francs. 

2,217,599 

8,073,208 

833,941 

Francs. 

8,999,660 

885,405 

592,496 

Francs. 

82,867,828 

1,656,561 

281,593 


The first year for which full statistics of inqmrts are available ia 
1893. The following table show's the Special and General Imports 
in that year and in two subsequent years. “Special ” impoii:s are 
goods intended for consumption immediately on tlioir arrival, or 
on their being taken out of the entrepot : — 


Year. 

Special 

General 


Franca 

Francs. 

1893 . 

9,175,103 

10,148,418 

1897 . 

22,181,462 

28,427,197 

1899 . 

22,825,846 

27,102,681 


Of the special imports in 1899, Belgium sent 15,592,745 francs; 
Great Britain, 2,922,739; Germany, 1,359,688 ; and Holland, 
682,426. The principal articles imported in 1899 were textile fabrics 
and clothing, 5,147,610 francs ; food substances, 8,887,912 ; steamera 
and machinery for steamers, 2,704,819; drinks, 1,718,627 ; metal 
and metal goods, 1,667,891 ; niachineiy other than for steamers, 
1,492,310 ; arms, ammunition, Ac., 982,078. 

Hhifpmg and Navigaiion . — There is a fortnightly service of 
steamers between Antwerp and Boroa and Banana. There is also 
frequent steam communication with Liverpool, Hamburg, Rotter- 
dam, and Lisbon. In 1899 there entered at Boma and Banana 192 
seagoing vessels of 869,645 tons, and cleared 197 vessels of 875,715 
tons. Of the tonnage entered, 191,848 was Belgian ; 79,087, 
British ; and 65,682, German. Of the tonnage cleared 189,988 waa 
Belgian ; 85,588 was British ; and 67,113, German. During the 
same year 440 coasting vessels of 19,888 tons entered, and 451 
vessels of 20, .'157 tons cleared from the same ports. 

Internal C'omwimicaJlWMr.— From the mouth of the Congo to the 
beginning of the rapids, which render the river uunavigable— a 
distance of about a hundred miles— the State maintains a fleet of 
seven steamers, in which passengers and goods are transported from 
the larger ocean-^ing steamers to Hatadi, the point of detuirture 
of the railway. Matadi can, however, be approached by ships of 
considerable hurden. Before the railway, all merchandise and 
goods for the interior had to be carried by porters from the coast 
to Stanley Pool. This method was both costly and inconvenient. 
The journey, took three weeks. In 1887 the Ring granted to the 
Congo Industrial and Commercial Company a concession to con- 
struct a railway from the lower river to Stanley Pool, and, after 
a survey had btften made, a Congo Railway Company was founded 
in Brussels in July 1889, with a capital of 25 million francs, of 
which the Belgian Government subscribed 10 millions. The mov- 
ing spirit in this groat enterprise was Colonel Thys. The work 
was b^n almost immediately, but nearly insuperable diffioultiea 
were encountered, both engineering and financial. The line waa 
finally completed in March 1898, and formally opened to traffic 
in the following July-nine years after its practical inception,. 
The length of the line is 260 miles, and its inland terminus is at 
Kdolo on Stanley Pool, a short distance from Leopoldville. There 
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is a veekly lervioe of three paueiiger traine in each direction, two 
days being occupied on the journey. The traini do not run during 
the night. The single through fare for Europeans is £20, and the 
freight oharM are proportionately high, judged by European 
standards, though oonsiaerably below the charges which had to be 
paid before the railway was built. The cost of constructing and 
equipping the railway was 68 millions of francs. Other railwavs 
which are projected are a short line from Boina to the Lukulu 
river, for the purpose of opening up the Mayumbe province ; a line 
or lines of railway between the navigable waters of the Upper 

a and Lake Tanganyika, with subsidiary lines which would 
p the rich provinces of ManyenM, Urua, and Katanga ; and a 
railway in the Upper Welle district, for the purpose of opening up 
the north-eastern provinces and affording rapid acoess to the 
leased territories on the Upper Nile. 

jy‘aUrioay8.-^lt is, however, in the splendid navigable water- 
ways of the main Congo stream and its tributaries that the Fiae 
State has found, and will continue to hud, its most jiowerfal iii- 
struraent in the development of its resources. For a full account 
of the river and its tributaries reference may be made to the 
article on the Ookoo Eivbr, but the following table, printed in the 
Moawment O4ographiquef shows approximately the extent of the 
waterways open to navigation 

Congo (from Stanley Pool Lake Mantumba . 220 miles 

to Stanley Falls) . 990 miles Mobangi. . . 750 ,, 

Lefini . . . 70 ,, Nghiri . . .140 „ 

Kasai . . 500 ,, Ibenga . . . 90 „ 

Mfini Lukeynia. . 680 ,, Lebai . . . 60 , 

Ijake Leopold 11. . 590 ,, Omb41a . . . 50 „ 

Kwango . . . 220 „ Kuaiigu . . . 80 „ 

Jiima . . . 400 ,, Ruki . . . 530 „ 

Sankuru . . . 400 ,, Momboyo . . 370 „ 

Lubefu . . . 140 ,, Lulonga . . . 400 „ 

Lubi . . . . 60 ,, Lopori . . . 280 ,, 

Lulua . . .160 „ Mangala. . . 230 „ 

Alima . . 200 „ Kubi . , . 90 „ 

Dikwaloa . . . 200 ,, Arttwimi. . . 160 „ 

Sariga . . . 560 ,, Jjomami . . . 470 ,, 

Goko . . . 100 „ 

M.amb6r4 . . . 160 ,, Total . . 9350 miles 

The State maintains on these waterways a fleet of steamers 
which in 1900 numbered 26 vessels, for the purpose of preserving 
authority, provisioning the stations, promoting trade, and operat- 
ing the postal service. Private trading corapaiiiea, French, 
Bdgisn, and Dutch, aud several Missionary Societies also maintain 
steamers on the inland waters, and the number is being rapidly 
increased since the docks have hem built at Ndolo and the rauway 
offers increased facilities for transfiort. Away from the railway 
and the waterways, transport is still mainly effected by porters. 

Posts and Telegraphs.— The Free State is included in the Postal 
Union. There were in 1899, 20 post offices. Steamers leave Leo- 
j>oldville at regular intervals with mails. In 1898 the postal 
authorities dealt with 103,032 letters, papers, and other i) 08 tal 
matter in the internal service, and with 843,077 in the ex- 
ternal service. There is not as yet any direct cable com- 
munication with Europe, messages being sent either vid St 
Thomas or yid St Paul de Loanda. In 1893 a IKtcree was 
issued authorizing the construction of a telegraph line from Bonta 
to Lake Tanganyika.^ In 1895 the line haa been made as far as 
Matadi, and m 1898 it reached Stanley Pool simultaneously with 
the railway. The line is an aerial one, and is now being carried 
up the banks of the river towards Stanley Falls, while an expedi- 
tion under Mr Mohan, an ex-Oonsul of the United States, was in 
1 900 engaged in constructing the line from the Tanganyika end. 
In 1898 a Decree authorized the construction of two branch lines 
to Bejaf, in the Upper Nile valley, and to Katanga. There is a 
telephone from Matadi to Stanley Pool, following the railway 
line. 

Trading and Exploring Companies . — There are no banks in the 
Free State, ftiiancial operations being conducted either by the State 
or W the private companies which nave been founded principally 
by Belgian capitalists. Mr A. J. Wauters, Secrotary-General of 
tlie Compagnie du Congo pour le Commerce et 1' Industrie, which 
was established in December 1886, and has promoted several 
subsidiary companies, inoluding the Congo Railway Company, 
says that in 1898 there were 26 oomjmnies represented in the 
Free State, which had been founded in Belgium, Holland, and 
Portugal, with a total capital of about 00 millions of francs. 
Half of this sum was represented by the capital of the railway 
^>m|)any, the next largest companies in point of capital being the 
wlgian Company of the l^per Congo, with a capital of 5 mil- 
liions of francs, and the Katanga Company witli 8 millions. 
There were other five companies, with tlieir headquarters in the 
Free State, which had been founded by virtue of special Decrees 
issued by King Leopold, and were sulyect to the law of the 


Congo Free State. The cajntal of two of these companies is 
not stated, but the other three have a joint capital of 6^ miUions 
of francs. By a Decree issued ou the 7th of Febmary 1896 the 
King authorized the issue of State notes payable to bearer, and a 
first issue of 400,000 francs was sanctioned. These notes are jtay- 
able at the State Treasury at Brussels, and are accopte<l by the 
State in payment of moneys due to it 
Avthokitixs. — OfBcial: Protocols and General Act of Ute fV'est 
African Conference. London, 1885. — Indipc.ndual dn 
Congo A VEs^osition de Bmxdles, Brussels, OJi- 

eiel de Vttat Jndipendaid du Congo, Brussels, 1885, et seq. 
(iiublished monthly),— JfecweiV adniinistratif de VEtal JnMpendaid 
du CoTtgo. 8 vols. htmseU.- Voeumenta concernant le Congo^ 
imprimis par ordre de la Chambre dcs represeiUanls dc Belgique. 
1891-96.— JExyosrf des mot.\fs du projet de hi approuvant Vminexitm 
du Coihgo A la Belgique {Ihjcuinents parlemcfUaires, No. 91). 1896. 
Qonaral: Wautbbs. E^tat InAipcndant du Comjo. llrussclH, 
1899. — Wautehs and Buyl. BMimjrajihie du Congo (giving 
the names of 8800 books, {)amphlct8, maps, and notices relat- 
ing to the Congo). Brussels, 1895.— BouiaiER. The Conyo 

tStat-e. London, 1898. — Chai’AUX. Le Congo Jiifit.orique.di jthyma- 
tiquCt physique^ politique, ieonomique, humanilaire et eolouiale. 
Brussels, 1894. — Germain. La Question du Congo et spa corrol- 
aires devani le Parlewenl beige. Brussels, 1899. — WAiri Khs. he 
Congo TllnMri. 4 vols. Brussels, 1892-95 .— Cattieu. Droit et 
Administration de VEtat Indipendant du Comjo. Brussels, 1898. 
— Drooomanh. Quatre Conferenees sur h Congo. Brussels, 1895. 
— BoimcuioNON and fiveothei-s. Congo, climat, const tf vt ion dn sol 
et hygUne de VJ^/at Indipendant du Co)igo, Brussels, 1898.— 
Ai.EXiH. Le Congo Beige. Brussels, 1888. — Baii.ey. Travel 

amd Adventure in the Congo Free State. London, 1894 .— Bentley. 
Life on the Congo. London, 1887 .— Bula N’Zau. 'Travel and 
Adventures in the Congo Free State. London, 1894.— Bi:j!no. Lcs 
Beiges dans I'Afriqm centralc. 6 vols. Brussels, 1891. — Bur- 
rows. The Land of the Pigmies. Loudon, 1899 .— Coquilhat. 
Sur le Ilaut’Congo. Paris, 1888, — DrroNT. Lc Congo. Brussrls, 
1889 .— Clave. Six Years of Adventure in Congoland. London, 
1893. — Godklievr, Marie. Six ansau Congo. Brussels, 1898. 
Hindu. The Fall qf the Congo Arabs, liondon, 1897 .— Jean- 
NRNT. Qiialre Annies au Congo. Bnissels, 1889 .— Sir Harry 
Johnston. The Mver Congo, London, 1895. TTm:. Colo^iization 
of Africa, Cambridge, 1899. — Suott Kkltir. Tl\x ParlVimi of 
Africa. 2iided. London, 1895 .— Lf. Mai rk. Congo vt Belgique, 
Brussels, 1895. Au Congo comment lesnoirs traraillent, Brussels, 
1895. — Le Mouvement Giographique. Brussels, weekly.— Oi{TR(»z. 
OontJenlions Internationales eoneemant VAfrique. Brussels, 1898. 
— PEsrHUKL-LoKSCiiE. Kongoland, Jena, 1887.— Pkard. Kn 
Congolie, Brussels, 1897. — Riic'Lrs. Konvellv. gcoyrnpltie unh 

verselle. Vol, xiii. Paris, 1888, — Stanley. The Congo and 
the Founding of its Free State. London, 1885. Through the. 
Dark Continent. London, 1878. — TiiYs. Au Congo rt au Kami, 
Brussels, 1888. — ^TliOUET. Le Chemin de fer du Congo, Brussels, 
1898. — Van Moebel. Etude sur la legislature de VElat. 
Indipendant du Congo . — Ward. Five Years vrith the. Comjo 

CannilMtls. London, 1890 . — Silva White. The Development 
of Africa. London, 1890. — Wtssmann. hi Jnnem Afrikas. 

Berlin, 1888 .— Rkkver. International Beginnings cf the Congo 
Free State. Baltimore, 1894 .— Movnier. La Question du Congo 
Devanl Vlnstitut de Droit International. Geneva, 1883. — Du 
Fief. La Quostion du Congo depn is son origins Jusqu* aujourd 'hui. 
Brussels, 1885. (j. 8, k.) 

COfliTO (French). See French Congo. 

Congregratlonalism.— Congregationalism as a 
designation of a Christian denomination has of late in soint^ 
respects modified its significance. In Great Britain there 
is to Ixj oliservTHl among Congregationalist.s a growing 
tendency towards a mutual connexion or combination of 
churches, os distinguished from a bare Inde[Xindency. Tliis 
movement is seen not only in the multiplying of conven- 
tions and conferences for religious and educational j)ur|K)se8, 
hut also in more jicrmanent forms of ecclesiastical federa- 
tion. It appears in the increased vigour and influence of 
the Congregational Union of England and which 

are manifest, for example, in the series of volumes 
entitled Congregational Lectures, together with srltmin. 
the Hymnals, all of which have been issued 
under its auspices. The merging of the Evangelical U nion 
of Scotland in the Scottish Con^egational Union is a 
circumstance illustrating the prevailing tendency. It may 
be added that the i)artici[>ation of tlie British Congregational 
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churches with their foreign brethren of the same ecclesi- 
astical form in two international councils, is one sign of 
the prevailing disposition to unite with the continued 
self-government of each local church a closer connexion 
with churches abroad as well as at home. The various 
local unions of Con|p:egationalist8 in England likewise indi- 
cate a spirit which is in marked contrast with the isolation 
of earlier times. It is to be observed, however, that the 
system of councils, with their ysat not only in the adjust- 
numt of differences but also in the ordination and installa- 
tion of ministers — the system which has been in America 
a distinguishing feature of Congregationalism, — ^has not 
gained a place in the British Congregational churches. The 
work accomplished by Congregationalists in England during 
the last few decades in providing new means of education, 
in [larticular for the education of ministers, is worthy of 
s])ecial remark. The establishment of Mansfield College at 
Oxford, by the transformation of Spring Hill CoUege, 
Birmingham, through the act of Dr Dale and his co- 
trustees, was an event of much consequemjo in its direct 
effect in elevating the character of the ministry, not to 
dwell on its sliiuulating influence in other directions. The 
newly constituted University for London is of much 
service to Congregationalists, as well os to other Noncon- 
formists, by liaviiig a Faculty of Theology, and by afliliat- 
ing their th(?oh)gieal colleges, all of whose professors ai*e 
recognized os theological teachers. In 1870 there were 
3069 Congregational church(!S in Great Britain and Ireland, 
in 1900, 4851 ; in 1870, 2468 ministers, in 1900, 3132: 
in the British coloniivs, in 1870, 296 churches, in 1900, 
765 ; in 1870, 236 ministers, in 1900, 459. In 1900 in 
Gniat Ilritain and Ireland there were 1,733,065 church 
sittings, and 415,664 church momlKjrs; 684,006 Sunday- 
school ]nipil8, 64,334 Uw.hers, and 5484 lay primchers. 

Congnjgationalisin in AnsTica has Hj)read from New 
England, its primitive home, over the W(5st to the Pacific, 
but has never luwl more than a slight foothold in the 
Boutheni States of the Uniun. Ilie remarkable junction 
or fusion of the IndoiM3ii(lents or ** Separatists ” who 
emigrated from l^eyden to Plymouth, lilassachusetts, with 
the Puritan Nonconformists of Massacihusetts Bay, modified 
Inde|Hmdcncy by the introduction of jxisitive 
StefM fraternal ndations among the churches. This 
gave rise to Congregationalism in the more 
proper senses of tlio term. Beyond the limits of Now 
England the i)rogress of the denomination was a good 
deal hindered for a long |ieriod by the willingness of New 
Englanders going West either to join the Presbyterians, 
with whom they were substantially agreed in doctrine, or 
to conibiiu3 with them in a mixed scheme of policy in 
which the Presbyterian element was uppermost. It was 
not until about 1850 that American Congregationalists 
began to draw more closely togt^tlier, and to pro|)agate in 
the Western States and Territories their own distinctive 
policy. They have since established not a few colleges 
and a number of well-organized thuol(»gical seminaries, 
which have exerted much j)Ower in building up their 
communion. Meanwhile, without giving up the main 
principle of the autonomy of the local church, they have 
developed in various ways an active disposition to co- 
o|jorate as a united religious liody. This is seen in the 
organization. of strong voluntary societies for the promotion 
of education and the increase of the ministry, and for the 
pn)S(H;ution of missions. To these organizations a great 
deal of money is annually contributed. Their public 
ser^dciis bring together large assemblies, which meet from 
year to year in different cities, often widely remote from 
each other. This tendency to denominational union is 
H{X)cially manifest in the institution of the National Council, 
which convoi^os at intervals of tliree years, and is composed 


of ministers and lay delegatee, replanting the chnrehee. 
The Council, like minor oonneUe which it is the old custom 
to call together to consider matters of local concern, is each 
time dissolved at its ^oumment It is possessed of no 
authority. Its function is to deliberate on subjects of 
common concern to the entire denomination, and to publish 
such opinions and counsels as a majority may see fit to 
send forth to the churches. The first of the National 
Councils (1865) issued a brief statement of doctrine, 
descriptive of the religious tenets generally accepted by the 
denomination. Later (1883) a large committee, previously 
appointed, framed a more full Confession of Faith, with 
the same end in view. Of course neither of these creeds 
was in the least binding upon ministers or upon churches, 
except so far as in cai^ instance they might be adopted. 
The movement in the direction of union has been still 
further promoted by the two International Councils referred 
to above, in which the American Congregationalists have 
met the representatives of their brethren in Great Britain 
and its Colonies having the same faith and polity. In 
the different States, Conferences, composed likewise of re- 
2 >resentatives of the several churches and their })astors, 
have S 2 >rung up. These meet at stated intervals for the 
consideration of practical subjects of moment, and for the 
2 )romotion of a religious spirit. There is a tendency, 
moreover, to accord to the Conferences the function of 
determining the tests of ministerial standing in the Con- 
gregational denomination. In some of the States the 
licensing of preachers, which was formerly left to the 
voluntary associations of ministers in the different local- 
ities, has been made a function of the State Conferences. 
At the very first, in New England, the theory was held 
that a minister, on ceasing to 1^ the ])astor of a particular 
church, falls into the rank of laymen. But the view was 
very soon adopted, and since has universally prevailed, 
that a minister in such cases still retains his clerical 
character. In later times the measure of authority conceded 
to a jiastor as the shepherd of a flock has been much 
diminished in consequence of the gradual development of 
democratic feeling in both minister and congregation. This 
loss of clerical prestige has been in no small degree pro- 
moted by the increasing habit of dispensing with a form 
of installation, and of substituting for a permanent pastor- 
ate, instituted with the advice and consent of a council, 
an engagement to serve as a minister for a fixed term of 
one or more years. Under this custom of “ stated supplies 
ordination may be granted to those whose ministiy in a 
particular church is made and dissolved by no other process 
than a mutual agreement. The Congregational churches, 
as distinct from the churches retaining the same polity, 
but 802 )arated by the adoption of Unitarian opinions, have 
in times past professed to bo Calvinists of stricter or more 
moderate typos. But as early as 1865, Arminians were 
welcomed to Congregational fellowship. In the last few 
decades, with the spread in the community of innovations 
in doctrinal and critical opinions, a wider diversity of belief 
has come to prevail, so that ** Evangelical,” in the popular 
sense of the term, rather than ** Calvinistic,” is the epithet 
more suitable to apply to the American Congregational 
preachers and churches. The Year-Book for 19^ reported 
the total number of communicants in all the States at 
629,874, the number of Sunday-school scholars as 682,907, 
the total number of , ministers as 5604, the amount of 
benevolent contributions by the churches as $2,110,413. 
Within the denomination are seven theological seminaries 
for the traming of preachers. 

Tho CmgrtgcOiandl Year-Book for 1901 gave the following fig- 
ures for Great Britain, Ireland, and the Channel Islands i-Hshurohes, 
branch churches, chapels, and mission stations, 4848 ; church 
members, 481,617 ; scholars, 698,847 ; ministers, 8128 ; evangelists 
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and lay paaton, 227 ; lay pnaohen, 5165. In comparing tliese 
figures wRh those for the preoeding year, which are given in the 
budy of this article, it must be boms in mind that in 1901 ** 99 
churohes in fini^Lam and Wales have not made returns, and are 
not included in this summary,*' whereas in 1900 no less than 417 
ohurches, induding mission stations, were omitted ; so that the 
figures for 1901 mark, if anything, a slight decline. The bulk of 
the foreign mission work of the British Cougregatioualists is done 
through the agency of the London lliasionaiy Society. This 
society, although originally founded on an unseotarian basis by 
membc^ of various denominations (including Ohurchmen), has 
become more and more closely connected with the Congregationalists, 
as other bodies came to have denominational societies of their own. 
In fact, at the present day the L.M.S. is ** mainly dependent both 
for its missionaries and for its funds upon Ck>ngre»tioualists " ; 
and a speoial responsibility for the society was fomiully recognized 
by the Congregational Union at the meeting held at Hull in the 
autumn of 1889. (o, p. p.) 

Oonirniva^ Richard (1818-1899), English 
Positivist, was bom at lioamington, 4th Septeinljcr 1818, 
and was educatc3d at Bugby under Dr Arnold, who is said 
to have expressed a higher opinion of him than of any 
•other pupil. After taking first-class honours at Oxford 
and gaining a fellowship at Wadham, ho spent some time 
as a master at Bugby, but returned to Oxford as a tutor, 
and there published a small work on the history of the 
Bomau Empire of the West, and an annotated edition of 
Aristotle’s Politics. About 1857 the attachment which 
he had conceived to the Positivist philosophy of Comte 
induced him to resign his fellowship, and the remainder of 
his life was devot^ to the propagation of the Positive 
Philosophy. Unlike Mr Frederic Harrison, Professor 
Beesly, and Dr Bridges, he accepted Comte’s teaching in 
its totality, — the worship and ritual, and the general 
philosophy, — and a s])Ut in the ranks of English Positivism 
was the restilt, Mr Harrison and his school setting up at 
I^ewton Hall on more independent lines than those of the 
complete surrender to Comte which Congreve inculcated. 
He translated several of Comte’s works, and in 1874 
published a largo volume of essays, iu which Comte’s 
views os to the duty of Great Britain towards her foreign 
possessions, which usually consisted in renouncing them, 
were advocatcxl with solemn earnestness, but without 
carrying conviction. In private life Mr Congreve was the 
most amiable and urbane of men. He died at Hampstead 
on the 5th of July 1899. 

Oonjaeveram, or Kanchipur, a town of 
British India, in the Chingleput district of Madras, 46 
miles south-west of Madras by rail. Population (1881), 
37,275; (1891), 42,548; (19()1), 46,140, showing an in- 
crease of 8 per cent. The municipal income in 1897-98 
was Hs. 48,000. It has two high schools, two printing- 
presses, and several literary institutions. 

Conjuring*. See Magic. 

Oonkling, Rosooo (1829-1888), American 
senator and lawyer, was born in Albany, N.Y., on the 30th 
of October 1829. He was admitted to the Bar in 1850, 
and in 1858 was elected as a republican lepresentative in 
Congress. Except during the years 1863 and 1864 he 
remained in the House until 1867, when he was chosen for 
the Senate. His abilities, aggressive leadership, and a 
haughty bearing always attract^ much attention. In the 
republican national convention of 1876 he was a candidate 
for nomination for the Presidency. In 1881 he resigned 
his senatorship and sought reflection by the state legisla- 
ture as a personal vindication, because President Garfield, 
without consulting him, had appointed a political opponent 
as collector of the port of New York. Being unsuccessful, 
he took up the practice of law in New York City, and 
appeared in some very important cases. He died in New 
York City, 18th April 1888. 


ONNECTICUT 209 

Oonnaufrht, H.R.H. Arthur Wlllfam 

PatrIcK AuMri, Dukk OF, (1850 ), third son 

and seventh child of Queen Victoria, was born at Bucking- 
ham Palace on 1st May 1850. Being destined for the 
army, the young prince was entered at the Royal Military 
College, Woolwich, in 1866. He received his coiii- 
mission on the 19th June 1868, Inking gazetted to the 
Boyal Engineers. In the following Noveinlwr he was 
transferred to the Boyal Artillery, and on the IWd August 
1869 to the Bifle Brigade. He got bis company in 1871, 
and changed to the 7th Hussars in 1874 ; was promotecl 
major in 1875, and returned to the Kille Brigade as 
lieutenant-colonel in September 187(i. He was ])romotecl 
colonel and major-general in 1880, lieutenant-general in 
1889, and general in 1893. He accomjmnied the ex])cdi- 
tionary force to Egypt in 1882, and commanded the 
Brigade of Guards at the battle of Tel-el-Kebir (medal and 
clasp); he was mentioned three times in des]»atc]ie8, 
receiv^ the C.B., and was thanked by Parliament. Jn 
1886 the duke went to India and commanded the BomUiy 
army until 1 890, when he returned home and was appointed 
to the command of the Southern District from 1890 to 
1893, and to that of Aldershot from 1893 to 1898. On 
the dejiarture of Lord Roberts for South Africa, the duke 
succeeded him as Commander-in-Chief of th(! forces in 
Ireland, 9th January 1900; and in 1901 was givtm the 
command of the Tliird Army Corps. On attaining his 
majority in 1871, an annuity of £15,000 was granted to 
Prince Arthur by Parliament, and in 1874 he was created 
Duke of. Connaught and Strathearn and Ejirl of Sussex. 
On 13th March 1879 he nmrried Il.lt.Il. Princess Louise 
Marguerite of Prussia, third daughter of Prince Frederick 
Charles, and received an additional annuity of £10,000. 
The marriage at Windsor Castle was tlie most magiiificent 
that had taken place there since the wedding of the 
Princess Royal in 1858. The Duke and Duchess repre- 
sented Queen Victoria at the coronation of the C?ar 
Nicholas II. at Moscow, in May 189G, when cight-and- 
twenty foreign princes were present. 

ConnSAIltp a village of Ashtabula county, Ohio, 
U.S.A., on the shore of Lake Kricj, on three railways. Jt 
has a gO(xi harbour and is a shipjaiig-iKmit of some im- 
]jortanec. It was the first settlement iu the Western 
Reserve. Population (1890), 3241 ; (1900), 7133. 

ConnOCtiCUta — One of the New England States 
of the American Union, with a land area (according to the 
Census Bulletin) of 4845 square miles, or of 5004 accord- 
ing to the official survey of 1893. The highest land is 
the summit of Bear Mount in Salisbury, Litchfield county, 
2355 feet above the moan high tide jjoint at the sea. The 
highest elevation reached by any railway in the State is 
1335 foot, al)Out two miles east of Norfolk. According to 
the official survey (1893), 38^ jwr cent, of the State was in 
woodland. Population (1870), 537,454 ; (1880), 622,700 ; 
(1890), 746,258 ; (1900), 908,420. Of the total popula- 
tion in 1900, 454,294 won? males and 454,126 females ; 
238,210 were foreign-born and 15,996 coloured (including 
15,226 negroes, 699 Chinese, 18 Japanese, and 153 
Indians). Out of 280,340 adult males 18,984 were 
ilUcerato; 16,696 of those being foreign-born. The death- 
rate in 1900 was 17 per thousand; (1890), 18*6. The 
average number of persons to the square mile in 1900 
was 187*4. The State contains 24 incorjK)rated cities or 
boroughs, with a jwpulation of over 5000 and with an aggre- 
gate population of 532, 1 23. These figures show that 58*68 
I)er cent, of the total population was urban. There were 5 
cities with a population of 25,000 or over, namely, New 
Haven, Hartford, Bridgeport, Waterbury, and New Britain. 

The General Assembly (Senate and House) is elected 

S. 111.-27 
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biennially by a plurality vote, and meets at HartfordL 
There are 24 Senators and 255 members of the Lower 
House, making 279 in all: 87 towns have 2 members 
of the House each, and 81 have 1 each. This difference 
in membership is of historic origin, depending on the 
establishment of the town, except that every town which 
the decennial census shows to have 5000 inhabitants is 
entitled to 2 members. With the shifting of {)opulation, 
many old towns with two members each are now smaller 
than younger towns, allowed only one each. The result 
has been a demand from the larger towns for more repre> 
sentation. On the other hand, it has been contended that 
the town is the political unit under the Connecticut scheme 
of government, that one body is designed to be popular 
and the other representative, and that the two Houses of 
the National Congress, agreed upon in the Constitutional 
Convention of 1787 under the “ Connecticut Compromise,” 
illustrate the same scheme with the titles reversed. Several 
constitutional amendments have accordingly l>een proposed, 
including one for the plurality election of State oliiccrs. To 
elect these a clear majority of the votes cast was, in 1901, 
still required. Otherwise the General Assembly selects one 
fi*om the two highest candidates for each |x>sitioti. Woman 
suffrage is permitted in school matters, but very few 
women vote. Tjocal oi)tion prtwails as to licjuor-selling, 
and in 1899 there were 79 licence and 89 no-licence towns. 
The executive oflicers of tlio State, chosen biennially, are 
governor, lieutenant-governor, secrtJtary, treasurer, comp- 
troller. There is also an attorney-general, elected once in 
four years. This office was established in 1898. State 
supervision is very general; 21 State boards and com- 
missions having offices in the State House. . lu 1883 a 
State board of pardons was established ; up to that time 
pardons had been granted by the Genoral Assembly. 

Fimnce , — Tho funded debt in 1901 was $2,131,100, of which 
$496,000 was at 3i per cent, and $1,030,300 at 3 per cent. From 
this should be deducted tho cash in hand, usually from $500,000 
to $760,000. Except for the military comuiutatioii tax of $2 per 
caput on male citizens between 21 and 45 years of aco, the I'ovonuo 
of the State since 1890 has been collectcil by indirect taxation 
and almost entirely from corporations. The receipts for the year 
ending September 30, 1899, were $2,749,273, which, however, in- 
cluded the income of various funds. The direct tax laid iqion tho 
ti»wns was suspended in 1891. A rapid increase followed in State 
expenditures, from $1,757,512 in 1891 to $2,550,080 in 1897 — an 
iiicroaso of 50 jier cent., while tho income increased only about 30 
per cent. In 1898 and 1899, however, tho income exceeded the 
receipts by ample margins. While there is no direct State tax, 
citizens are taxed locally by the county, tlio town, tlio city, or 
ilio borough, and tho school district. Many of tho tax laws are 
antifpiatua, and the need of general revision has long been urged. 

Jiondft,^ln 1895 a “good roads movement" Insgan, under wdiich 
in the first six years the State expended about $700,000, con- 
tingent u|)on contributions of about $500,000 from town and 
county treasuries. When the work began the highway com- 
mission ro]iorted 5558 miles of main roads and 8530 of side roads 
in the State— total, 14,088 miles. About 250 miles were improved 
between 1895 and 1901. 

Bailwa/ys * — There are 1013*35 miles of steam railway. Of these 
all but the New London Northern, from New London to Brattle- 
boro, Vt. (56*1 miles in Connecticut); the Central New England, 
from Hartford to tho Hudson (67 '25 miles in Connecticut) ; and 
the South Manchester, from South Manchester to Manchester 
(2'25 miles), are included in the system of the New York, New 
Haven, and Hartford Railroad Company, which controls 2047*19 
miles, of which 887*75 are in Connecticut. It controls all tho 
rail routes between Now York and Boston, and the entire Old 
Colony system in Massachusetts, and also practically all the 
steamboat lines on Long Island Sound. Between New Haven and 
Now Rochelle, N.Y., where the line divides, tlie company has 
four tra(?k8. Tlie company has an authorized capital of 
$100,000,000, of which in 1899 about $55,000,000 had been 
issued. It had then 8654 stockholders, of whom 2620, holding 
$16,036,500 of the stock, wore residents of Connecticut. The 
minority of its board of directors must be citizens of Connecticut. 
It reported 28,211 employees in 1899. In that year the railways 
af the State earned 50,269,468 passengers and 15,891,642 tons of 
freight. Efforts have been made for several years to abolish grade 
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orossisgs of rail and waggon roads, but in 1899 there still remained 
988 of these death-traps. 

Other Meme of The first successful trolley 

road was established in Connecticut in 1885. In 1899 there were 
81 companies working 462*92 miles of trolley, not counting 
sidings, and these roads carried that year 59,084,702 passengers. 
Their capital stock aggregated $12,715,948, and their bonded debt 
$10,608,800. They hiM 2465 employees. During 1899 the trolley 
roads injured 824 persons, and the steam roads 827. The trolley 
has brought wide outlying rural districts into close touch with the 
cities, and has connected centres of population, so as to make them 
practically one community. The store, the church, the theatre, 
and the farm have all reoeived a new impulse from the movement. 
Besides the trolley, a ** third rail " eleotrio system is being devrioped 
in Connecticut. The New York, New Haven, and Hartford Rail- 
way, at a power-house at Berlin, produces electricity, which is 
carried on a centiul rail between the rails of the road bed of one of 
its regular tracks. The power is taken up by a shoe that travela 
along the third or middle rail, and heavy cam on the solid road bed 
can make very fast time. The third rail operates between New 
Britain and Berlin, 8 miles, and between Hartford and Bristol, 
through New Britain, 17 miles. Electric lighting is very general, 
and in many instances water-power is utilized for this imrpose. 

Memufeuiures , — Tho great acmand for copper wire and for other 
parts of electric outfit has given an immense impetus to the copper 
and brass mills, which ai*e the largest consumers of copper in the 
world, and are situated chiefly in the Naugatuck Valley in Water- 
bury, Torrington, and Ansoniu. The State holds a leading place 
in the production of silk, woollen, and cotton goods, fire-uniia 
and ammunition, edge tools, hardware, needles, bicycles, motor- 
carriages, rubber goods, thread, sewing machines, clocks, hats, 
silverware, knit goods, Ac. Connecticut maintains its reputation 
for inventions, and for the skill of its mechanics. In 1900 the 
number of mainifactiiring establishments in tlio State (excluding 
977 having a product of loss than $500 eacli, but including 4680 
chiHsified as hand -trades) was 0128, with a total capital (includ- 
ing laud, buildi^, machinery, Ac., but not capital stock) of 
$314,696,736. Ijiere were 9981 salaried employees receiving 
salaries amounting to $12,286,050 ; an average number of 176,694 
wi^e-eamers, rocciviug total wages of $82,767,725 ; and 9381 pro- 
prietors and firm members. The cost of materials (including 
mill supplies, freight, fuel, Ac.) was $185,641,219. The added 
values of tlie products in tho dilferent establiskmonts amounted to 
$352,824,106. If from this gross value Ihj deducted, in order to 
avoid duplication, tho value ($144,809,526) of materials purchasecl 
in a partly manufactured form— -where the finished product of one 
industry is used later as tho raw material for anotlier— the total 
not value of the products is found to be 4^08,014,581. Tlie most 
im|K>rtaut industncvi and tho value of their products were : textile 
manufactures, $49,265,752 ; brass manufactures (including rolled 
brass and copixjr), $48,526,868 ; foundry and machine shops pro- 
ducts, $18,991,079 ; hardware, $16,301,198 ; plated and bntannia 
ware, $9,588,397. 

Jianks. — There were, in 1899, 68 mutual savings banks, with de- 
posits of $174,135,195 belonging to 393,137 depositors. Of these 
ue|)OBitor8 341,362 hod each less than $1000 on dbposit, whose total 
deposits amounted to $68,420,858. These banks do much to en- 
courage thrift. They pay as a mlo 4 per cent, interest on the 
<leposit8. In Juno 1900 there were 81 national banks in the 
State ; capital, $20,747,070 ; surplus and undivided profits, about 
$11,000,000; deposits, $42,700,000. There w*ere also 8 State 
banks ; capital, $2,240,000 ; surplus, Ac., $864,000 ; deposits, 
$6,726,563 ; and thirteen trust companies; capital, $1,817,800 ; 
surplus, ^80,000, deposits, $7,420,608. The total deposits of all 
the banking interests were thus $230,982,866. 

Inmrance , — ^The 8 stock fire insurance companies had in 1900 
$10,250,000 of capital, $13,895,791 of net surpluB, and $41,956,826 
of assets, and insured about $2,700,000,000 of property. Besides 
these were 17 mutual comt»nies with $2,000,000 of assets 
and $111,500,000 of risks. The fire losses paid by Connecticut 
companies in 1899 were $12,417,000. In life insurance, 6 
companies with assets of $156,972,000, including $15,656,721 of 
surplus, were in 1900 insuring 356,661 persons for a total of 
$507,245,800. The assets of the fire ana life companies of the 
State together exceed $200,000,000. It was in Connecticut that 
accident insurance w'as first undertaken in the United States. 
The deposits of the banks and tho assets of the life and fire insur- 
ance companies aggregate nearly $475,000,000. 

EducaJtion , — Almost every town grew up around a church, and 
every town has also its school. Education has been an object of 
concern from the founding of the colony, and the State ranks among 
the first in this respect. Yale University, at New Haven, founded 
in 1701, has a total of 2542 students and a faculty of 271. 
Trinity College at Hartford, founded in 1828, reported for 1000, 
187 students and 24 instructors. Wesleyan University at 
Middletown, founded in 1829, had 889 students and a faculty of 
26. Common school education is compulsory between the agee of 
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7 and 16. In 1890 there were 1546 public schooU, 76 hi^ schools, 
77 kindergartens, and 19 evening schools ; also 177 private schools, 
with 80,088 registered scholars. The State furnishes 1200 to 
establish, and up to SlOO a year to maintain, a free public 
libraiy in any town that will contribute an equal sum. In 1899, 

6 years after the passage of the law, 61 towns had established free 
libraries under its provision, and there were 40 others, making 
91 free public libraries in the State, with 566, 706 volumes ana 
a yearly circulation of 1,609,788 volumes. There were also 48 
**traveUing libraries,” which move from one town to another, the 
gifts of individoals or associations. (o. H. cl) 

Conil0llSVlll9p a borough of Fayette county, Penn- 
sylvania, U.S.A., situated in the south-western part of the 
state, on Youghiogheny river and on branches of the 
Pennsylvania and the foltimore and Ohio Railways, at an 
altitude of 915 feet. It is the centre of the well-known 
Connellsville coking coal region, in which most of the coking 
coal used in iron-smelting in the United States is produced. 
Out of 47,142 coking ovens in the United States in 1899, 
19,294 are in this district; while of the total amount of 
coke produced in the Union (19,640,798 tons), not less 
than 10,389,335 tons were made in this district. Popula- 
tion (1880), 3609; (1890), 5629; (1900), 7160. 

Ooilll#ravilla| capital of Fayette county, Indiana, 
U.S.A., situated on Whitewater river, in the eastern part 
of the state, at an altitude of 828 feet. It is at the 
intersection of the Cincinnati, Hamilton, and Dayton, the 
Cleveland, Cincinnati, Chicago, and St Louis, and the 
Fort Wayne, Cincinnati, and Louisville Railways. Popu- 
lation (1880), 3228; (1890), 4648; (1900), 6836. 

ConSCiMCef Hendrik (1812-1883), the most 
eminent of modem Flemish writers, was born at Antweq> 
on the 3rd of December 1812. Although he invariably 
signed his name Hendrik, his baptismal name was Henri. 
He was the sou of a Frenchman, Pierre Conscience, from 
Besan^on, who had been clu&f de timemerie in the navy of 
Napoleon, and who was ap|K)inted under-harbourmaster 
at Antwerp in 1811, when that city formed part of France. 
Hendrik’s mother was a Fleming, Cornelia !^lieu. When, 
in 1815, the French abandoned Antwerp after the Con- 
gress of Vienna, they left Pierre Conscience behind them. 
He was a very eccentric person, and he t(X)k up the 
business of buying and br^ing-up worn-out vessels, of 
which the port of Antwerp was full after the peace. The 
child grew uj) in an old i^op stocked with marine stores, 
to which the father afterwards added a collection of un- 
saleable books; among them were old romances which 
inflamed the fancy of the child. His mother died in 1820, 
and the boy and his younger brother had no other com- 
jjariion than their grim and somewhat sinister father. In 
1826 Pierre Conscience married again, this time a widow 
much younger than himself, Anna Catherina Bogaerts. 
Hendrik had long before this developed an insatiable 
passion for reading, and revelled all day long among the 
ancient, torn, and dusty tomes which |)a8sed through the 
garret of “The Green Comer” on their way to destruction. 
Soon after his second marriage Pierre took a violent 
dislike to the town, sold the shop, anfl retired to that 
Kemiwn or Campine which Hendrik Conscience so often 
describes in his b^ks — the desolate flat land that stretches 
between Antwerp and Venloo. Here Pierre bought a 
little farm, with a great garden round it, and here, while 
their father was buying ^ips in distant havens, the boys 
would spend weeks, and even months, with no com^ianion 
but their stepmother. At the age of seventeen Hendrik 
loft the paternal house in Eempen to become a tutor in 
Antwerp, and to prosecute his studies, which were soon 
broken in upon by the revolution of 1830. He volun- 
teered as a private in the new Belgian army, and served in 
barracks at Venloo, and afterwards at Dendermonde, until 
1837, when he retired with the grade of sergeaut-m^jor. 
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Thrown in this way with Flemings of every class, and 
made a close observer of their mental habits, the young 
man formed the idea of writing in the despised idiom of 
the country, an idiom .which was then considered too 
vulgar to be spoken, and much less written in, by educated 
Belgians. Although, close by, across the Scheldt, the 
Dutch iKMSsessed a rich and honoured literature, many 
centuries old, written in a language scarcely to Ije dis- 
tinguished from Flemish, a foolish prejudice denied re- 
cognition to the language of the Flemish provinces of 
Belgium. As a matter of fact, nothing had been written 
in it for many years, when the sejiaration in 1831 served 
to make the cli^m between the nations and the languag(»^ 
one which could never be bridged over. It 'was therefore 
with the foresight of a prophet that Conscience wrote, in 
1830 itself, “I do not know how it is, but 1 confess 1 And 
in the real Flemish something indescribably romantic, 
mysterious, profound, energetic, even savage. If 1 ever 
gain the power to write, I shall throw mystdf hetul over 
ears into Flemish composition.” His iKxims, however, 
written while ho was a soldier, were all in French. He 
received no pension when he was discharged, and going 
back idle to his father’s house, he determined to do the 
impossible, and write a Flemish book for sale. A pissagc 
in Guicciardini fired his fancy, and straightway he w^ot(^ 
off that series of scenes in tlm war of Dutch IndeiJendence 
which lives in Belgian Hbirature under the title of /wV 
WirnderjoAir 1666 ; this was published in Ghent in 1837. 
His father thought it so vulgar of his son to writ(' a book 
in Flemish that he turned him out of doors, and the 
celebrated novelist of the future started for Antw’orp, with 
a fortune which was strictly confined to two francs and a 
bundle of clothes. An old schoolfellow found him in the 
street and took him to his home ; and soon various ]:>eople 
of position, amongst them the eminent painter, \Vapi)ers, 
interested themselves in the brilliant and unfortunate 
young man. Wapi)ers even gave him a suit of clothes, 
and presented him to the King, who expressed a wish, 
which was not immediately carried out in eonseciueiice of 
some red tai)e, that the Wonderjtmr should be added to the 
library of every Belgian school. But it was und(T the 
j)atronagc of Leo{)old I. that Conscience published his 
second work, Fantasy ^ in the same year, 1837. A small 
ap}K)iutment in the IVovincial Archives relieved him from 
the actual pressure of want, and in 1838 ho made his first 
great success with the historical romance called Lion 
of Flanders^ which still holds its place as one of his 
masterpieces. To this followed Ilotv to heemm a Fainter^ 
1843; What a Mother can Suffer^ 1843; ^Siska van 
Roosemo/d^ 1841; Lambrecht Hensmans^ 1847; Jtjxoh 
van Artevclde^ 1849 ; and The Conscript^ 1850. During 
these years ho lived a variegated existence, for some 
thirteen months actually as an under-gardener in a country 
house, but finally as ^crotary to the Academy of Fine 
Arts in Antwerp. It w^is long before the sale of his 
books, greatly praised but s(?ldom bought, made him in 
any degree indeiKjndent. His idcius, however, l)egan to l>e 
generally accepted. At a Flemish Congress wliich met at 
Ghent so early as 1841, the writings of Conscience were 
mentioned as the seed which was most likely to yield a 
ciop of national literature. Accordingly the jjatriotic 
party undertook to encourage their circulation, and each 
fresh contribution from the jwn of Conscience was wel- 
comed as an honour to Belgium. In 1845 Conscience w^ 
made a Knight of the Order of Leoi.K)ld. To write in 
Flemish had now ceased to Ixj regarded as a proof of 
vulgarity; on the contrary, the tongue of the common 
jKsople b^me almost fashionable. The poet K. L* 
Ledeganck (1805—1849), who celebrated the “Thff>6 
Sister-Cities” of Ghent, Bruges, and Antwerp, was the 
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first to follow in the steiie of Conscience. Another 
national writer who, though much older than the novelist, 
became his ea^ disciple, was J. F. Willems (1793-1846), 
and Flemish literature began to live. In 1845 Conscience 
published a Uutory of Belgium^ but he was well advised 
to return to those exquisite pictures of Flemish home-life 
which must always form the most valuable portion of his 
re|)ertory. He was now at the height of his genius, and 
Blind liom^ 1850 ; Rikketihketah^ 1851 ; Th$ Decayed 
Gentleman^ 1851 ; and The Mieer, 1853, rank among the 
most important of the long list of his novels. These had 
an insUiut effect upon contemporary fiction, and Conscience 
had many imitators. Nevertheless, not one of the latter 
has approached Conscience in |)opularity, or has deserved 
to approach him. In 1855 the earliest translations of his 
tales Iwgan to appear in English, French, German, and 
Italian, and his fame became universal. In 1867 the post 
of Keef>er of the Iloyal Belgian Museums was created, and 
this imjiortant sinecure was given to Conscience. He con- 
tinued to produce novels with great regularity, and his 
se})arate publications amounted at last to nearly eighty in 
number. He was now the most eminent of the citizens of 
Antwerji, and his seventieth birthday was celel>rated by 
public festivities. After a long illness he died, in his 
house in Antwerp, on the 10th of September 1883 ; he was 
4 &wartie(l a public funeral. The portraits of Conscience 
j)resent to us a countenance rather i>onch than Flemish in 
type, witli long smooth hair, contemplative dark eyes 
under lieavy brows, a pointed nose, and a humorous 
broad month ; in late life lie wore the ornament of a long 
white l)eard. Whether the historical romances of Con- 
science will retain the enormous popularity which they 
have enjoyed is mucli less tlian certain, but far more likely 
to live are the novels in wdiich he undertook to be the 
genre-j)ainter of the life of his own day. In spite of too 
rhetorical a use of solilo<|uizing, and of a key of sentiment 
often ])itclu^d too high for modem taste, the stories of 
Cons(jiencc are animated by a real spirit of genius, mildly 
lustrous, ]»erlia])s, rather than startlingly brilliant. What- 
ever gloritis may be in store for the literature of Flanders, 
Conscience is always sure of a distinguished place as its 
forerunner and its earliest classic. (e. o.) 

COII 90 tt| a town and railway station in the north- 
western j)arliamentary division of Durham, England, 12 
miles north- w'est of Durham city and 14 south-west of 
Newcastle. Besides the })ari8h church there are Baptist, 
Wesleyan, and other chapels ; also a town-hall. There are 
extensive, collieries in the district, and large ironworks. 
Area of urlian district, 1024 acres. Population (1891), 
8460 ; (1901), 9694. 

ConshohOCkeili a borough of Montgomery 
county, Pennsylvania, U.S.A., situated in 40" 04' N. 
lat. and 75“ 18' W. long., on the north bank of 
Schuylkill river, 13 miles north-west of Philadelphia, in 
the south-east part of the state. It is entered by the 
Pennsylvania and the Philadelphia and Reading Railways. 
Population (1880), 4561 ; (1890), 5470; (1900), 5762. 

OonstanCOf a city in the grand duchy of Baden, 
on the south bank of the Rhine at its exit from the Lake 
of Constance, and 30 miles from Schaffhausen by rail. It 
stands at a height of 1316 feet above the level of the sea. 
The Vincent collection of painted glass in the chapter-house 
has now been sold. The Dominican convent has been 
converted into a hotel; in its tower John Hus was 
confined for three months, before he was burnt on 6th July 
1415 on a field in the suburb of Briihl. In the market- 
place are two historical houses — one wherein Barbarossa 
signed the peace of Constance with the Lombard cities in 
1183, and the other in which Frederick of Hohenzollern | 


was in 1417 invested with the March of Brandenburg. The 
population of Constance was 21,363 in 1901. 

8. J. CAPPEa, The Shone and Cfitiee of the Bodeneee, London, 
1881.-— G. Osxll-Fels. Der Bodenne. Munich, 1898 (Bruok- 
m Ann's illustricrter Koisefiihrer). — £. Ibsbl. Die B^ormoiion in 
Konetanz. Freiburg i/B., 1898.— F. X. Kuavs. Die Kuneidenk- 
Tn&Ur dee Kreieee Konetanz. Freiburg i/B., 1887.— J. Laibls. 
OeeehichU der Stadt Konekvnz, Konstanz, 1896. 

Conttaneei Lake ofp or the <<SwABip Ska,” 
on the north-east frontier of Switzerland. According to the 
latest measurements, its area is 207 square miles (of which 
814 square miles l>elonged to Switzerland, viz., 59| square 
miles to Canton Thurgau, and 21^ square miles to Canton 
St Gall), its height above the sea-levcl 1309 feet, its 
greatest length 40 miles, its greatest depth 1014 feet, and 
its greatest width 7^ miles. 

Constant, Benjamin (1845-1902), French 
l>ainter. See Schools op Painting {France), 

Constanta (or Kustendji), a town and seaport 
of Rumania on the Black Sea, 140 miles by rail from 
Bucharest. The bridge at Comavoda across the river 
Danube was opened by the king in 1896. A line of fast 
|)assongor steamers, owned by the Rumanian Government, 
in connexion with the Orient express and Ostend express, 
conveys passengers and mails to Constantinople. The 
town has greatly developed of late years, owing to its 
improved communications by land and sea, and is now 
much used as a summer bathing resort. The streets are 
clean and well kept. Constant is on the site of the 
ancient Tomi, where Ovid lived and died in exile. There 
is a statue erected to his memory in the chief square of 
the town. Population (1895), 10,607; (1900), 12,725, 
about ouo-half of whom are of the Orthodox faith, and 
the remainder pretty equally divided between Roman 
Catholics, Moslems, Armenians, and Jews. 

Const Afltind, a town and railway station of Spain, 
in the north of the province of Seville. Population in 1897, 
9983. The neighbourhood is chiefly agricultural, with some 
mines, lead and iron, in the sierra not far off. The local in- 
dustries are those connected with cork, wood, alcohol, and tan- 
neries, and the market days every week are very animated. 
It is one of the most important towns of the province, though 
its public buildings offer nothing worthy of notice. 

ConstAlltlna^ capital of the do|)artment of the 
same name in the east of Algeria, picturesquely jjerched, 
2130 feet above the sea, on a rock rising perpendicularly 
nearly 1000 feet from the bed of the Rummel, which sur- 
rounds it on the north and the east, while on the west the 
city is connected by an isthmus with the mainland. It is 54 
miles by rail south by west of Philip|)eville, its seaport, and 
has railway connexion also with Algiers, Bona, Tunis, and 
Biskra. Important strategically, Constantine by its b^uty 
of situation annually attracts crowds of visitors. There 
are no imj>ortant buildings of recent erection. Railways 
have taken away«from the city its monopoly of the traffic 
in wheat, though its share in that trade still amounts to 
from 10 to 12 million francs (£400, 000-J9480, 000) a year. 
Its industry also is considerable, its peltry business 
employing 1000 |)ei8on8 and supplying the wants of 2 
mlUions. It also manufactures woollen stuffs. There is 
a project to surround the city with capacious reservoirs, 
such as would transform the face of ^e country. The 
population in 1891 was 46,580, and in 1900 it was 
51,997, of whom 18,387 were French. The indigenous 
element^ numbering 28,000, grows faster than the colonial, 

OOIIStBlltlnopl0, the capital of the Turkish 
Empire, situated on the strait between the Black Sea 
and the Sea of Marmora. The last quarter of the 19th 
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century wrought little change in the outward aspect of the one natural and the other artificial. Early in 1901 tho 

dty, but throughout that period, during the reign of Sultan Sultan, in order to extend the park towards Ortakcui, 

Abdul Hamid II., many of the concutions of life in the bought a large adjacent estate, consisting of a mansioiL 

Turkish capital underwent considerable alteration. This and extensive grounds, which are now enclosed within the 

arises from the fact that Sultan Abdul Hamid’s mode of mural fence of Yildiz. Within this carefully guarded 

life and method of government were wholly different from enclosure are numerous buildings, wluch include an 

those of his predecessors. Constantly preoccupied with observatory, baths, a museum of arms, a ]K)rcelaiu factory, 

apprehension for his personal security, hd transferred his a furniture manufactory, armouries, stabling for 15(> 

ab^e, shortly after coming to the throne, from the palace of horses, and a harness factory, besides a number of 

Dolma Baghtchd, on the bank of the Qolden Horn, where ch&lets and other fanciful edifices. The most conspicuous 

ho did not feel safe, to Yildiz Kiosk, a pleasure resort of amongst these latter is the Mcrassim Kiosk, built s^jecially 

his predecessors on a hill behind Boshiktash, overlooking for the occupation of the German EinjxTor on his first 

Pera, Stamboul, the lower Bosphorus, and the Sea of visit in 1889, and enlarged for his later visit in 1898., 

Marmora. The park is surrounded by a great wall, in Some of the smaller ch&lots are used as prisons fur political 

some parts 60 feet high, and contains two small lakes, the prisoners, or as houses of detention for persons undergoing. 
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inquisitorial treatment. Within the main enclosure, a First Army Corjis, comiK)sed of 12 battalions, each 600 
second wall surrounds the kiosk which the Sultan, with strong. These are lodged in spacious barracks built on 
his four pnnci| 3 al wives, inhabits, and which he himself outer side of the i>ark wall, with a mosciuc adjacent tJiercbfc 
designed. About it are grouped smaller kiosks in which for the special use of the troops. Tlio Sultan’s guard con- 
the other ladies of the harem reside. The doors of this sists of (1) the “ Tufenkdjis,” or bodyguard, of whom 
inner barrier are all locked at sunset, and therein, protected there are 94, Albanians and Circassians; (2) the “Silah- 

by his bodyguard, the Sultan passes his nights in assured sors,” drilled soldiers, numlxiring about 300, All.>aniaus 

security. In March 1901 the Offices of the Privy Purse, and Bosniaks; (3) the “Hadem(:*s” (t/anfe de lvxc\ em- 
from windows of which — commanding a view of the ployed only on State occasions, and comprising the 

road between the palace gatew^ay and the Hamidieh musicians of the Palace, about 600 in number; (4) the 

Mosque— approved visitors witnessed the Selamlik pro- “Tchaush,” of whom there are between 60 and 60, and 
cession on Fridays, were demolished by Imperial order, who are messengers as w^cll as guards ; (5) the Bekdjis. 
called forth by the Sultan’s ever-increasing fear of assassin- or watchmen, numbering 200, who keep watch by rela 3 r 8 
ation. The palace domain is guarded by two batteries all over the park by day and night. ^ ^ 

of artUlery, and by the whole of the 2nd division of the The most important of the material changes since 1880» 
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is the construction of the quays on each side of the Golden 
Horn. Begun in 1891 by a French company with a 
capital of nearly a million sterling, the quay was com- 
pleted in 1899 on the Galata side to its full length 
of 756 metres, with a breadth of 20 metres; and the 
l>ortion on the Stamboul side, of which the total length 
is 378 metres, was finished and opened in 1900. 
appearance of the i)ort is much improved by the demolition 
of the dilapidated structures which previously bordered 
either shore, and which are replaced by substantial 
buildings. Tramways have also conduced to the embel- 
lishment of the city, for — besides causing improvement in 
the streets they traverse — ^they have promoted much new 
building in salubrious localities, commanding fine prospects, 
which were previously out of reach. On both sides of the 


line^ extending north-west of Pera, a large number of 
detached houses with gardens have been built, forming a 
new and extensive faubourg, which on one side reaches out 
in the direction of Eyub and the Sweet Waters of Europe, 
and on the other along the heights overlooking the lower 
Bosphorus and the Marmora. Excepting the streets trav- 
ersed by the tramways, a few of those in which the 
departments of State are situated, and some of the sub- 
urban roads, the other highways and byways remain 
unimproved, wearing the old rag^ pavement, destitute 
of footways, and flanked by buildings, mostly wooden, of 
mean design and more or less decayed. 

The ravages of the great fire of 1870, which consumed 
5000 buildings in Pera, have been almost, though not yet 
completely, made good. In the renovated quarters stone 
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buildings mostly replace the wooden structures which the 
conflagration swept away. All the dwelling-houses are 
stone-built, and of late the fashion has sot in of building 
lar^ and lofty blocks divided into suites of aimrtmcnts. 
This tendency to erect costly and substantial buildings 
has Ixjen promoted by the increased facilities for insuring 
against fire. Year by year new insurance agencies have 
heen established, and by 1900 no loss than forty-throe 
companies (about half of them British) were represented 
in Constantinople. Some new public buildings in con- 
spicuous ]x>sitions fix the eye in viewing the city from the 
sea. Such are the Armoury at Matchka, on the heights of 
Nishan-Tash, above Dolma Baghtchd ; tlie Imperial Otto- 
man Bank, in Galata ; the offices of the Public Debt, in 
Stamboul ; and the School of Medicine, between Scutari 
and Haidar Pasha. 


The apjKjarance of the Bosphorus has greatly faded in 
recent years, owing to the large number of yalis and 
konakn which, tlnrough the dispersal of many old Turkish 
families, have iJeen loft empty and become dilapidated. 
The new generation eschews the Bosphorus, — where the 
price of land is still nominally high, although there is no 
demand for it, — and has bought ground largely along 
the course of the Anatolian Railway, between the terminus 
at Haidar Pasha and the station of Pendik on the Mar- 
mora. This region, which is mild, picturesfjue, and well 
wooded and watered, with a very productive soil, is now 
overspread wdth newly-built houses of the better sort in 
more or less spacious gardens, all occupied by the Turks 
who built them. Since 1856, when Constantinople was 
much shaken and somewhat damaged by the earthquake 
which destroyed Brusa, the Turkish capital had not ex- 
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perienoed any severe seismic convulsion until July 10, 
1894, On tiiat day there was a violent shock lasting 
nearly twenty seconds. The damage wrought by it was 
chiefly in the quarters lying between the Mosque of Sultan 
Ahm^ and the Adrianople Gate. All the damage has 
been repaired, and the ruined part of the grand Bas^ has 
been rebuilt on a much better plan. 


Trade. —Tho diminution of the trade of Constantinople canaed 
by the territorial changes prescribed by the Congress of Berlin 
iras heavily supplements by that fvoduced by the annexation of 
Sastern Rumelia to Bulgaria in 1885, as tliat province drew all its 
■supplies of foreign merchandise from the capital from which a 
customs frontier now divides it. Of recent years, moreover, 
mainly owing to governmental interference with the passenger 
traffic between the capital and the Asiatic provinces, a largo pro- 
portion of the provincial dealers now import for themselves by 
Ismid, Trebizond, Samsuu, or Kerasund, instead of buying their 
supplies in Constantinople. About forty per cent, of the import 
trade of Constantinoplie is British ; France, Germany, Austria, 
Belgium, and Italy snare the balance, in proportions following 
the order in which tlioy are mentioned. Constantinople pro- 
duces nothing, and consequently exports nothing but waste pro- 
ducts, but it receives much merchandise in transit. Latterly, 
however, a large proportion of it has been diverted—like the 
import trade, tnd ror the same reasona~-to the {.lorts of the Black 
Sea and to Ismid, which latter as a ahippuig-})ort is much 
■assisted in its com^tetition with Constantinople by the Anatolian 
Railway. The transit trade of Constantinople included, until 
quite recent years, yellow-berries, gall-nuts, madder-roots, and 
•other colouring matters ; but these products have been superseded 
by the atiilino dyes. In connexion with this decrease of trade it 
is noteworthy that several joint-stock 1)auk8 have liquidateci. 
Only the lnq>erial Ottoman Bank and a branch of the Credit 
Lyonnais remain. 

As far as can he ascertained, the average annual value of the 
goods fuiMsing through the port was, at the opening of the 
twentieth century, about £Tl 1,000,000 (a Turkish liras ISs.). It 
is, however, itnpossiblo to obtain exact iignres, and it should ho 
•clearly understood that this is only an estimate, arrived at in- 
•directly from a study of the custom receipts. The total given is 
made up as follows 


Imports* 

£T 


Manufactured goods — 
cotton, woollen, silk, 


&c. 

. 3,500,000 

lluberdasliory, 

iron- 

mongery 

. 700,000 

Sugar 

. 500,000 

Petroleum 

. 400,000 

Flour 

. 400,000 

-Coffee 

. 800,000 

Rico . 

. 250,000 

dattlo 

. 100,000 

Various . 

. . 850,000 

Total 

. 7,000,000 


Exports, 

£T 

Cereals . . . 1,000,000 

Mohair . . , 800,000 

Carpets . . . 700,000 

Silk and cocoons . 500,000 

Opium . , . 400,000 

Gum tragacanth . 150,000 

Wool . . . 100,000 

Hides . . . 100,000 

Various . . . 350,000 


Total . . 4,100,000 


The shipping visiting the jiort, counting all seagoing craft 
(including liners) other than coasters, iiumWed 13,357 vessels 
•of 11,453,332 tons in 1893, 14,387 vessels of 12,501,102 tons in 
1896, and 10,777 vessels of 10,288,091 tons in 1900. 

The minor industries in Constantinople, never very important, 
are declining, and foreign industrial undertakings have had little 
■success. 

Education , — In the department of Education the only important 
fact is that the Turkish School of Arts and Crafts has been rebuilt 
•and reorganized. Otherwise the educational record of the years 
1885 to 1900 is limited to the opening of a few schools of the more 
elemeutaiy sort There are thirty-two foreign schools, one only 
•of which is British. Two now charitable institutions, Cbundcd by 
tjo Sultan and supiiorted by the Civil List, claim notice, namely, 
Imo Asylum for the Poor ana the Hamidieh Hospital for Children. 

Imperial Museum of Antiquities, opened in 1892, contains the 
oelebrated Greek Sarcophagi, twenty»ono in number, discovered at 
Baida, the ancient Sidom in 1888. 

Oacerrmewt , — Constantinople oontains four districts or 
” divisions” {Bslad-i^SBlesai)^ namely, Stamboul, Pera-Galata, 
Beshiktash, and Soutari, of which the Government is in the 
^nds of the Minister of Police, who is ea t^jUdo Governor of 
•Stamboul. The other three districts have each their Governor 
who is appointed by the Sultan, and is subordinate 
to the Minister of Polioe. All matters concerning public order 
•and security are controlled by these four Governors, each of whom 


is provided with a separate staff of police and gendarmery, each 
district having its own police court, of which the Governor is the 
presiding mamstrate. The municipal government of the four 
metropolitan divisions is vested in the Prefect of Stamboul, who is 
appointed by the Sultan. He is the President of a Council of 
twenty-four members, who are ap£K>inted either by the Sultan, or 
by the Minister of the Interior in cases wliere there is no Palace 
candidate. The Prefecture has charge of all that concerns the 
streets, the markets, and the bazaars, including the street porters 
and the public weighers. It has also control over the public 
baths and the hospitals, of which latter there are tliree ; and is 
charged with the collection of all city dues, including the Verghi 
(Property Tax). The Prefecture is divided into ten cercles, or 
wards, each of which has a president, vice-president, secretary, 
engineer, and physician, all of whom are appointed by the Council 
of the Prefecture. The Prefect is immediately subordinate to the 
Minister of the Interior. A military commandant, having under 
his orders a detachment of the garrison of Stamboul, is appointed to 
each of the four districts, the supreme military commander being 
the Dersaadet Merksz Corimandomi^i,t,^ Commandant de la Place 
— Commander of the Garrison of Constantinople. 

The outlying parts of the city arc divided into six districts 
{Oazax)^ namely, Princes' Islanils, Guobzch, Beicus, Kartah Kut- 
chuk-Tchekmedj^, and Shild — each of which has its Governor 
{kaimaka7n)t who is usually cliosen by the Palace. These districts 
are dependencies of the Ministry of the Interior, and their muni- 
cipal affairs are directed by agcuits of the Prefecture. 

Ponulaiion . — The city {K>piilation, accortling to oflieial estimate, 
numbers 880,000 ; the aggregate population of the six suburban 
districts is officially estimated at 320,000 ; ^ving a ^rand total of 
1,200,000, which is the official estimate of the entire population 
of the city of Onstantinoplo and its faubourgs. The Armenian 
element ot the pox)ulation was appreciably reduced by the events 
of 1895-96 ; but no trustworthy ligures in connexion with this 
diminution are obtainable. 

In the four central districts of the city the first-class thorough- 
faros and a considerable proportion of those of the second and 
third order are now fairly well lighted with gas. 

WaUr Supply, — Fi'om the time of tlie conquest of Constantin- 
ople by the Turks up to the year 1882 one method of obtaining 
w'ater for the city was foUow'cd to the exclusion of all others. 
This method was to trap the rain in the natural hollows of the 
forest of Belgrade (about 18 milos north-east of Constantinople), 
together with the water of the rivulets which trickle through some 
of them. It was effected by throwing a dam across the lowt'st 
end of each depression, thus stopping the outflow of water, and 
forming a reservoir called Bend in Turkish. There are nine of 
these ** Bends.” The water from the “ Bends ” is conveyed to its 
destination in earthenware pipes set in cement, and laid under- 
ground except in places where <lepressions of the soil necessitate 
an aqueduct. In several cases wliere that occurs the remains 
of the ancient aqueducts are utilized. The jnpes convoy the water 
to the public fountains, from which the |K>orer classes take it as 
they requii'c, and it is distributed by the coriwratioii of water- 
carriers \sakka) to those who can afford to i>ay the cost of delivery. 
This was the only water system of Constantinople up to the year 
1885. The radical defects of tills system suggested to Kianiil Bey, 
Grand Master of Cereniouies at the Court of the Sultan, in con- 
junction with a foreigner residing in Constantinople, to apply 
for a ooncession to bring water from Lake Derkos, which is 
about 28 miles west of the Black Sea mouth of the Bosphorus, 
and about 3 miles from the Black Sea shore. The ajipfication 
was finally granted in 1881 to the associate of Kiamil Bey, who 
had himself died in the meanwhile. A French coiiqmny was 
formed, with a cajutal of twenty million francs, to carry out the 
undertaking; the works were oegun in 1882, and on 1st July 
1885 the now water supply was inaugurated. Lake Derkos lias a 
total length of 8 miles, and a mean breadth of 2 miles. It is 
abundantly suiiplied by the river Karamaii and its tributaries 
flowing down from the Strandja Dagh. The water, when taken 
from the lake, is first filtered, and then raised by a steam ole- 
vator (600 h.p.) to a height of 865 feet, whore it enters the main 
conduit, 29 miles long, ond is thence distributed by the delivery- 
pi|)es, of which the total length at the present time is 165 niilc.s. 
The quality of the Derkos water is excellent, and the service is 
thoroughly well conducted. Until the year 1893 the Asuitic 
suburbs had no water supply but such as individual families 
obtained by oisterns, wells, Ac. In 1888 a German firm obtained 
a concession for establishing water- works at the Siyoct Waters of 
Asia — a lake lying between the villages of Kaiidili and Anatoli- 
Hissar, which is fed by mountain streams from the Kaish-Da^ 
and Alem-Dagh. A comiiany called the Compagnic des Eaux de 
Seutari^Kadikeui was formed in 1890, with a share capital of 
£144,000 and a debenture capiUl of £160,000. The works were 
commenced in January 1891, and the supply service began in 
October 1893. ^ ^ ^ ^ ^ _ 

Authobitxes. — P. 1>R Tchihatchef. Bosphore et ConslafUtn^ 
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€ple, PariSi 1877.~-QB08V£N0fi (Professor of European History 
at Amherst College). Conatantiiw^e, London, 1895 . — Vax 
Mii.ux(ie^, M.A. JiyzaaUine CaMtantinoj^^ with maps, plans, j 
and illustiatious. Loudon, 1899.— -COUFOPOVLOS. A Ouidt to 
CotibtanU)i^pl€» London, 1899. 

(B. W*. ) 

Arehasology, 

Coiisidorablo ulteution has been devoted in recent years to the 
archttsolo|^ of ConsUiitiiioplo. and although the study is seriously 
hani|)erea by tlic impossibility of making excavations, a real 
advance has been made in this department of knowled^. Many 
mistakes have been corrected, important faots liave been discoverecL 
and problems remaining to be solved have been more clearly re> 
cognised and more precisely stated than heretofore. The city of 
Byzantium, out of which Constantinople sprang, and from which 
it inherited characteristic features, occupi^, wTien it reached its 
greatest extent, most of the territory comprised by the two hills 
neatest the ^lex of the promontory and by the level ground at 
their base. The western wall of the city started from a tioiiit near 
the Stamboul Custom House and reached the ridge of the Second 
Hill, a short distance to the east of the column popularly named 
TchombcM'li Tash and the Burnt Column. There stood the prin- 
cipal gateway of the city, opening upon the Egnatiau Rood. From 
that ])uiiit tlic wall rati southwards for some distance towards the 
Soa of Marmora, and then turned eastwards until it reached that 
sea in the neighbourliood of the present Seraglio Lighthouse. 
The Acropolis was situated on the summit of the First Hill, 
wliere the courts of the Old Palace of the Sultans are found ; 
ami within the citadel stood, as was customary, the chief temples 
of the city— the Temples of Artemis, Aphrodite, Apollo, Zeus, 
Poseidon, and Demetor. The harbours of the city were upon 
the Golden llorii— one, the Tortus Prosfoiiaiius, in the hay indent- 
ing the shore in front of the station of the Ohemins de Fer 
Onentaiix ; ilio other, the Neorium, in the bay before the Stamboul 
Custom House. On the level tract behind the former was the 
Strategion, the Chamiis do Mars of the city ; while another public 
Hijuarc, known as the Tetrastoon, liccause surroutuied by four 
porticos, is represented by the o^ieu space between S. Sophia and 
tlio Hippodrome. There stood the Baths of Zeuidppus. Two 
theatres vroro built against the stocn eastern side of the Acropolis 
llill, and a Stadium stood on the level ground at the foot 
of llie Acropolis beside the Golden Horn. A large portion of 
the HipjKtdrome, so famous in the history of Constantinople, 
was constructed by Sentiiuius Severus for the benefit of the 
citizens of Byzantium, wrnui he rebuilt the city in a.d. 196. The 
graceful granite cohiiiui which stands on the high ground near the 
apex of the promontory is a monument erected by Byzantium in 
honour of the victory of Claudius Gothicus over the Goths. It 
still bears most of the original inscription 

llEDUOI FOKTUNAS OH DEVICTOS G0TH08. 

‘According to the measurements given by Zosimus and the 
Notitia, it would apiK^ar that the walls of Constantinople, as built 
by the founder of the city in 1128, ran across the promontory from the 
neighbourhood of Daouu Pasha Kapoussi (Porta 8. Aomiliaui) on the 
8ea of Marmora to Ouii-Ka]jan Ka|K)Ussi ( Porta Platsea) on thoGoldon 
Horn, near the Stamboul head of the inner bridge, traversing in 
their coiirsc tlio seventh, fourth, and fiftli hills of the jiromontory. 
By extending the old seaward walls of Byzantium to the extremities 
of the now western fortiiioations, the capital was plueed within 
strong bulwarks. The only vestige of the western walls is found 
in the iiaiiu! P«a Ku]) 0 U 8 si (Gate of Jo.sus), attached to a locality on 
the h(‘ights above tlio quai^r of Psamathia. An aiiciout city gate I 
which stood there as late as 1508, when it was overthrown by an 
eartliquako, marked a point in theConstan tinian lineof fortifications, 
exactly as Temple Bar iiidi(;atcd a point in the old walls of London 
long after they had otherwise disupjicared. Possibly a portion of 
the Boawanl walls bounding the old harbour, wliicli is now con- 
verted into the vegetable gardens of Ylanga B^tau, may date from 
the time of Constantine. Two suburbs outside the walls were 
considered as parts of the city— the suburb of Sycao (Galata), and 
the suburb of Blachernae, now the quarters of Aivan Serai and 
ll^ri Kapou. The latter suburb stood within fortifications of its 
own. For municipal pimioses the city was divided into fourteen 
Regions, on the model of Rome. But ere a century hod jiasscd, 
the growth of the new metroiiolis on the one hand, and military 
considerations in view of the threatening attitude of the Barbarians 
on the other, demanded the enlargement of the city’s bounds and 
the erection of stronger defences. Accordingly, in 413, in the 
reign of Theodosius II., under the direction of Anthemius, Prae- 
torian Prefect of the East aud Regent during the em^ioror’s minority, 
the landward fortifioations wore carried farther west, to the line 
of the inner wall in the crumbling but picturesque ramiiarts which 
extend from the Sea of Marmora, a short distance south of the 
Seven Towers (Yedi E 011 I 6 ), to the old Byzantine Palace (Tekfour 
l^rai), above the quarter of Egri Kapou. Authorities differ on the 
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question how the city was then defended from the last-namedpoint 
to the Golden Horn ; some maintaining that the Theodosiun walla 
turned north-eastwam and reached the Golden Horn near Balat 
Kapoussi, others being of the opinion that the new walls joined 
the old fortifications which protected the suburb of Blachernae. 
On the whole, the latter view seems the more probable. The sea- 
ward walls r^uired by this enlargement of the city were built in 
489, during the administration of the Prefect Cyrus. 

The wall of Anthemius was, however, terribly ii^uied by a severe 
earthquake which shook the city in 447, while Theodosius 11. was 
still upon the throne. The disaster was the more serious because 
Attila and his Huns were then carrying everything before them in 
the Balkan Peninsula; but the desperateiiess of the situation 
roused the energies of the Roman Qovoniment to the highest pitch, 
and in less than two months, if we may trust inscriptions to that 
effect, the city was again fhlly armed, and even more secure than 
before the catastronhe. The Praetorian Prefect Constantine, whom 
some authorities identify with the Prefect Cyi'us named above, not 
only retiait'ed the wall of Anthemius, but placed another wall in 
front of it, and protected this double line of fortifications by a moat, 
with a battlement along its inner margin. Each wall was fiankea 
by ninety-six towers, wmile the terrace between the two walls, and 
the torraco between the outer wall and the moat, allowed room for 
the action of largo bodies of troops, in addition to the troops upon 
the walls themsmves. Comparatively slight changes were made in 
the boundaries of the city after the reign of Theodosius II. The 
lower iiortion of the suburb of Blachemao, namely, the plain to 
the north of the Sixth Hill, was enclosed within fortifications in 
627, after the siego of the city by the Avars in the reign of 
Heraclius; in 813 Loo the Armenian strengthened the wall of 
Heraclius by constructing a wall and a moat in front of it, 
thus to withstand better an ex^ieeted assault by the Bulgarians 
under Crum ; lastly, in the reign of Manuel Comueiius the fine 
wall extending from the north-western corner of the court of Tek- 
foiir Serai to the square tower below Egri Kapou was erected to 
defend more effectively tho Palace of Blachernae, on the Sixth Hill, 
which had become the favourite residence of tho Byzantine emperors. 
Of course all those fortifications were frequently repaired (e.g., tho 
seaward walls by the Emperor Theophilus), aud to them Constantin- 
ople owed her long life aud her aoility to repel, for more than a 
thousand years, the assaults of barbarism upon tho civilization of 
Christendom. They present to the arclneologist a splendid speci- 
men of mediseval fortifications constructed under the strong in- 
fluence of old Roman military traditions, aud they afford endless 
interest to tho student of history on account of tho events associate d 
with them. 

Tho most noteworthy points in the circuit of tho walls are : 
the Golden Gate, in the form of a triumphal arch with three 
archways, erected (before the Theodosian Walls w'ere built) in 
honour of the victory of Theodosius tho Great over tho usurper 
Maximus ; the Gate of S. Romauus (Top Kapoussi), memorable as 
the gate noar which Constantine Dragases fell, and through which 
Sultan Mahomet II. rode into the cajitured capital in 1453 ; tho 
great breach in the valley of tho Lycus, tbrougn which the Turks 
entered the city ; Tekfour Serai, long erroneously identified with 
tho Palace of the Hebdomon, the finest specimen of Byzantine civil 
architecture loft iu tho city ; the two Towers commonly known 
respectively as the Towers of Anomus and Isaac Angclus, with the 
chambers m tho body of the wall to the nortli ; the wall of Leo 
the Anneuian, tho point at which the army of the Fourth Crusade, 
which had its camp on tho hill opposite, delivered tho chief attai^k 
in 1203 ; tho wall protecting tho quarters of Plianar and Potri 
Kaix>u, where the fleet and troops of the Fourth Crusade assaulted 
am! carried the city in 1204, to found the Latin Empire of Cou- 
sUiitinoplo ; Yali Kiosk Kaftoussi, tho point to which tho northern 
end of the chain drawn acrass the harbour iu time of siege was 
attached ; the ruins of the Palace of Hormisdas, once the residence 
of Justinian the Great and Theodora, known in later times as the 
Buooleon, near Tchatlady Kapou ; the sites of the old harbours 
botweon that gate and Daoud Pasha Kapoussi ; tho fine Marlde 
Tower near the yunf.tiou of the Land Walls with the walls along 
the Sea of Marmora. 

The interior arrangements of the city were largely determined 
by tho configuration of its site, which falls naturally into three 
divisions: the level ground aud the slopes towards the Sea of 
Marmora, the rango of hills running through the midland portion 
of the promontory, the slopes and level ground towards tlie Golden 
Horn. In each of these divisions a great street ran from one end 
of the city to the* other, generally lined with arcades on one aide, 
but sometimes, when passing through the busier and the finer parts 
of the city, on both sides. The street on the ridge of the hills 
formed the principal thoroughfare, and owing to its central position 
was known as the Mes4. It connooted the prinoiiial Fora of the 
city : the Augustaion (to the south of S. Soiihia) ; the Forum of 
Constantine (on the summit of the Second Hill) ; the Forum of 
Theodosius the Great, or of Taurus (on the summit of the Third 
Hill, beside the present War Office) : the Forum of the Amastrianou 
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(iiMT tlie Moaqili Sluh Zid4) } tli« Fonim of tlM Botts (at Ak Seimi) ; 
tha Fonim of Aioadiua, or of Tkaodoidtta II. (on the aammiC of tha 
fiaranlA Hill, at Avret Bazaar). A branch of tha Maa^ led to tha 
Chnroh of tha Holy Amtlaa, on tha aummit of tha Fourth Hill, 
and to ito Gate of Adnanople (Gate of Chariaioa) in the city walli. 

Of t^ edifices and monumenta which adorned the Fora Juat 
mentioned, it must here aaflioe to say that tha Auguataion (so 
named in honour of Augusta Helena, the mother of Constantine 
tha Great) was the heart of the city'a political and eoolesiastioal 
lifo. The great cathedral of Eastern Christendom rose on the 
north side of the square ; the splendid gateway of tha Chalet, 
ieading to the Imperial Palace, the Baths of Zeuzippua, with tha 
Hippodrome behind them, stood on the south ; the Mnate House 
was on the east ; while to the west, at a short distance off tha 
Head, which issued ftom the s^are, were the Law Courts. In tha 
area of the square stood the Milieu, whence distanoes from Con- 
atantinople were measured ; the equestrian statue of Justinian the 
Great, on a lofty oolumn ; the statue of the Empress Eudoxia, 
famous in the history of Chrysostom, and the inscribed pedestal 
of which remains. With the Forum of Constantine the Great the 
■commercial activity of the city was closely associated, the most 
remarkable monument in the forum being the porphyry column 
whioh still stands there, and which carried aloft the statue of that 
omperor. In the Forum of Theodosius 1. rose a column in his 
honour, constructed on the model of the hollow oolumn of Tnjan 
at Borne; there also stood the Anemodoulion, a beautiful structure 
surmounted by a vane to indicate the direction of the wind ; and 
close to the Forum, if not within its precints, was the Ci^itol, in 
whioh the University of Conatantinonle was established. The most 
conspicuous object in the Forum of the Bous was an ancient bronze 
fij[ure of an ox, whioh gave name to the Forum, and beside which 
cnminals were sometimes burned to death. Another hollow column, 
the pedestal of which still remains, rose in the Forum of Arcadius 
in honour of that emperor. The city possessed also a column in 
honour of the EmjMror Maroian, which still stands in the valley of 
the Lycus, below the Mosque of Sultan Mahomet II. In the decor- 
ation of tlie Fora and streets of the city there was a strange 
minglinff of works belonging to good Mriods of Greek and Roman 
Art, with works made when Art had fallen on evil days. 

An immense number of churches, enriched by the reputed relics 
of sain^ prophets, and martyrs, made Constantinople a holy city, 
attracting to its ihrines devout pilgrims from eveiy part of the 
oTupire. Only some twenty of these sanctuaries survive, and most 
of them are now used as mosques for Moslem worship, exhibiting 
few traces of the beauty created by the combination of dome and 
arch, of marble revetment and mosaics. But S. Sophia still im- 
iresses the mind as one of the grandest buildings ever reared by 
mman hands, while the Churches of S. Irene, SS. Sergius and 
Bmohus (Kutohuk Aya Sofia), S. Maiy Diaoonissa (Kalender 
Djamissi), S. Saviour of the Chora (Kahriyeh Djamissi), and S. 
Saviour Pantoorator (Klissd Djamissi) are interesting monuments 
of Byzantine art. The Church of tiie Holy Apostles, to which the 
ImMrial Cemetery was attached, on the summit of the Fourth 
Hill, has been replaced by the Mosque of Sultan Mahomet II., the 
oonoueror of the city. 

Oi the imperial palaces in and around the city we can mention 
only the Great Palace, a group of detached edifices scattered over 
the ground descending to the Sea of Marmora from the Hippodrome 
and the eastern side of the Augustaion ; the Palace of Hormisdas, 
or of the Bucoleon, near Tohatlady Kapou ; the Palace of the 
Porphyrq^itus, Tekfour Serai; the Palace of Blaohernae, in 
the quarters of £gri Kapou and Aivas Effendi ; the suburban 
Palace of Peg^, at Balukli ; the Palace of the Hebdomon, at 
MakrikenL The last has generally been identified with Tekfonr 
Serai, but the fact that the suburb and palace at the Hebdomon 
ntood at Makrikeui, beside the Sea of Marmora, at the seventh 
milestone from the Milion, is one of the surest results of recent 
arebnologicsl investigations. The fortress of the Cyclobion was 
in the same vicinity. 

The Hippodrome, whioh entered so much into the life of the 
oity, is rraresented by the large open space iff the west of the 
Moique of Sultan Aohmet An R^ptian obelisk on a pedestal 
covered with sculptured work portraying Theodosius 1., sometimes 
aooompanled by his empress and his sons, presiding at scenes in 
the mppodrome ; the Serpent Columu, which stood originally at 
Delphi, m commemoration of the battle of Platsea : and a lofty 
pile of masonry in the form of an obelisk, once covered with gilded 
plates of bronze, indicate the line of the Spina ; while under the 
prison and offices along the western aide of the area archee are 
vislhle, against which seats Hair the spectators were built. 

Watinr was bnmght to the city from the country to the west and 
north-west by aqueducts, sometimes above and sometimes under 
Aioond, and was stored within the dty in large open reservoirs 
<now ehanged into vegetable gardens) and in oiiterns covered with 
vaulted roofo snpported bn eolumni. They are important sped- 
neiia o! Byzahtme aidiiteotm at the worn of Andrbossy (Gm- 
MatUinople d U BMpAwv), of Forohheimflr and Stn^gowsKi (Die 




SyzaniUniMdiM IFcuaerhehiiUer eon Kanstantinopel), and of Choiay 
d$ B4Ur duz Um testify. The Aqueduct of 

Vilens spans the valley between the Fourth Hill and the Third 
Hill of the dly, and still carries on its beneficent work. The 
Cistern of Bin-Bir-Derek (Cistern of Ulus) and the Cistern of 
Teri-Batan-Sorai (Cistema Basilica) are noteworthy. Much of the 
water introduced into the city was used in the public baths and 
fountains, which formed as characteristio a feature of Byzantine 
Constantinople ae similar ereotiona do of Stamboul. 

Byzantine Constantinople was a meat emporium of trade, and a 
striking evidence of its commerciaf activity is seen in the number 
of harbours with which the city was provided. In addition to the 
Golden Horn and its bays, several artificial harbours, traces of 
whioh remain, were constructed on the shore of the city beside tho 
Sea of Marmora. First (beginning from the east) came the Harbour 
of the Bucoleon, attache to the palace of that name, for the service 
of the Imperial Court Then, at a short distance to the west of 
Tohatlady Kapou, came the Harbour of the Emperor Julian (Kad- 
riga Limsai), or of Sophia, as it was called after its reconstruction 
by the empress of Justin II. ; the Harbour of Condoscalion (Koum 
Kapou) followed ; nextoaixio (a little to the east of Yeni KaiK>u) 
the Harbour of Kaisarius, or the Heptascalon ; then, tho Harbour 
of Theodosius 1., or of Eleutberius (Vlanga Boston) ; and lastly, 
tlie Harbour of the Golden Gate, on the shore south of that 
entrance. 

Besides tho works mentioned above, the following will assist the 
student of the archeology of tho csity P ktrus Gtllitis. De 
To/pographi(i Cimitantinopoleoa et dt Ulius AiUiquitaiibui, — Dir 
Cange. CofMkLidinop<dU Christiana, — Paspates. fivfamMil 
MeX^flu. — S alzenbeeo, AltchriaUiehe Baiidenknude wm Kon- 
Letuaby and Swainsok. The Church of Baivcta 
Sophia, — PULOHEB. Lee AncUnnee igliaes Byzantinee de Constant- 
inopile, — Labartb. Le Palais Imphial de CowUaidinapU et ses 
Ahords, — Mobdticann. Bsguisse Tojwgraphique de Constantinople, 

(a van M.) 

OOIltra.Cta — ^The purpose of this article is not to 
give technical details and authorities for professional use, 
but to exhibit the characteristic features of English law 
in connexion with their historical and rational grounds. 
Enforcement of good faith in matters of bargain and 
promise is among the most important functions of legal 
justice in modem civilized countries. It might not be 
too much to say that, next after keeping the peace and 
securing properiy against violence and fraud so that 
business may be jiossible, it is the most important. Yet 
we shall find that the importance of contract is developed 
comparatively late in the history of law. Tho common- 
wealth needs elaborate rules about contracts only wh^ 
it is advanced enough in civilization and trade to have an 
elaborate system of credit. The Roman law of the empire 
dealt with contract, indeed, in a fairly adequate manner, 
though it never had a complete or unifonn theory ; and 
the Roman law, as settled by Justinian, appears to have 
satisfied the Eastern empire long after the Western nations 
had begun to recast their institutions, and tho traders of 
the Mediterranean had stmek out a cosmopolitan body of 
rules, known as tho Law Merchant, which claimed accept- 
ance in the name neither of Justinian nor of the Church, 
but of universal reason. It was amply proved afterwards 
that tho foundations of the Roman system were strong 
enough to carry the fabric of modem legislation. But 
the collapse of the Roman power in western Christendom 
threw society back into chaos, and reduced men’s id^ 
of ordered justice and law to a condition compared with 
which the earliest Roman law known to us is modem. 

In this condition of legal ideas, which it would bo 
absurd to call jurispmdence, the general duty of keeping 
faith is not recognized except as a matter of religious or 
social observance. Those who desire to be assured of 
anything that lies in promise must exact an oath, or a 
pledge, or personal sureties; and even then the court of 
their people — iu England the Hundred Court in the first 
instance— will do nothing for them in the first case, and 
not much in the two latter. It is more a question^ of 
acquiring a good title to help one’s self than of becoming 
entitled to active assistance from any person in authority* 

S, HI. — aS 
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CONTRACT 

Probably the settlement of a blood-feud| with provisions the oaths of an adequate number of fri^ds and neigh* 
for the payment of the fine by instalment^ was the nearest bouis — ^throug^ the earlier form of jury triali in which Ae 
approach to a continuing contract, as we now understand jury were supposed to know the truth of their 
the term, which the experience of Germanic antiquity own knowle^, to the modem establishment 
could furnish. It is also probable that the performance of &ctB by testimony brought before a jury who 
of such undertakings, as it concerned the general peace, are bound to give their verdict according to the evidence* 
was at an early time regarded as material to the common- But there was one mode of proof which, after the Norman 
weal ; and that these covenants of peace, rather than the Conquest, made a material addition to the substantive law. 
rudimentary selling and bartering of Iheir day, first caused This was the proof by writing, which means writing 
our Germanic ancestors to realiaae the importance of put- authenticated by seal. Proof by writing was admitted 
ting some promises at any rate under public sanction, under Homan induence, but, once admitted, it acquir^ 
We have not now to attempt any reconstmction of archaic the character of being conclusive which belonged to all 
judgment and justice, or the lack of either, at any period proof in early Germanic procedure. Oath, ordeal, and 
of the darkness and twilight which precede the history of battle were all final in their results. When the procesa 
the Middle Ages. But the history of the law, and even was started there was no room for discussion. So tho 
the present form of much law still common to almost all sealed writing was final too, and a man could not deny 
the English-speaking world, can be understood only when his own deed. We still say that he cannot, but with 
we bear in mind that our forefathers did not start from modem refinements. Thus the deed, being allowed as a 
any general conception of the State’s duty to enforce solemn and probative document, furnished a means by 
private agreements, but, on the contrary, the State’s powers which a man could bind himself, or rather effectuall^r 
and functions in this regard were extended gradually, declare himself bound, to anything not positively forbidden 
unsystematically, and by shifts and devices of ingenious by law. Whoever could afford parchment and the services 
suitors and counsel, aided by judges, rather than by any of a clerk might have the benefit of a formal contract”* 
direct provisions of princes and rulers. Money debts, it in the Roman sense of the term. At this day the form 
is true, were recoverable from an early time. But this^ of deed called a bond or “obligation” is, as it stands 
was not because the debtor had promised to repay the settled after various experiments, extremely artificial ; but 
loan ; it was because the money was deemed still to it isHssentially a solemn admission of liability, though its 
belong to the creditor, as if tike identical coins #ere conclusive stringency has been relaxed by modem legis* 
merely in the debtor’s custody. The creditor sued \o lation and practice in the interest of substantial justice* 
recover money, for centuries after the Norman Conquest, By this means tho performance of all sorts of undertakings,, 
in exactly th<r same form which he would have used to pecuniary and otherwise, could be and was legally secur^. 
demand possession of land; the action of debt closely Bonds were well known iisthe 13th century, and from 
resembled the “real actions,” and, like them, might be the 14th century onwards wif freely used for commercial 
finally determined by a judicial combat ; and down to and other purposes ; as for certain limited purposes they 
Blac^tone’s time the creditor was said to have a proper^ still are. The “ covenant ” of modem draftsmen is a 
in the debt — property which thoMebtor had “granted” d|||M promise made by deed; it occurs mainly as incident 
him. Giving credit, in this way of thinking, is. not MUmveyances of land. The medieeval “ covenant,” co?^ 
reliance on tho right to call hereafter for an act, the was, when we firstjhear of it, practically equivalent 

payment of so much current money or its equivalent, to 'to a le|i^ and never bbdame a common instrument of 
be performed by the debtor, but merely suspensioii of miscellaneous contracting, though the old books recognize 
the immediate right to possess one’s own particular the possibility of turning it to various uses of which there 
money, as the owner of a house let for a term suspends pto examples ; nor had it any sensible influence on the 
his right to occupy it. This was no road to the modem later development of the law. ^On the whole, in the old 
doctrine of contract, and the passage had to be made common law one could do a great deal by de^, but very 
another way. j little without deed. The minor bargains of daUy life, so 

In fact the old action of debt covered part of the far as they involved mutual credit, were left to the juris- 
ground of contract only by accident. It was really an diction of inferior courts, of the Law Merchant, and — 
t' action to recover any property that was not last, not least— of the Church, 
ibr Mf ' remedy of a dispossessed owner Popular custom, in all European countries, recognized! 

of chattels, afterwards known as Detinue, was simpler ways of pledging faith than parchment and seal, 
only a slightly varying form of it. If the pro^Derty claimed A handshake was enough to bind a bargain. Whatever 
was a certain sum of money, it might be due bentuse the secular law might say, the Church said it was an open sin 
defendant had received money on loan, or because he had to break plighted faith ; a matter, therefore, for spiritual 
received goods of which the agreed price remained unpaid ; correction, in other words, for compulsion exercised on tho 
or, in later times at any rate, because he had become liable defaulter by the bishop’s or the ar^deacon’s court, armed 
in some way by judgment, statute, or other authority of with the power of excommunication. Inthis waytheecclesir 
law, to pay a fine or fixed penalty to the plaintiff. Here astical courts acquired much business which was, in fact, as 
the person recovering might bo as considerable as the lord secular as that of a modem county court, with the incident 
of a manor, or as moan as a “common informer”; the profits. Medueval courts lived by the suitors’ fees. What 
principle was the same. In every case outside this last were the king’s judges to do? However high they put 
class, that is to say, whenever there was a debt in the their claims in the course of the rivalry between Church 
popular sense of the word, it had to be shown that the and Crown, they could not effectually prohibit the bishop or 
defendant had actually received the money or goods ; this his official from dealing with matters for which the king’a 
value received came to be called quid pro a term court provided no remedy. Continental jurists had seen 
unknown, to all appearance, out of England. Neverthe- their way, starting from the Roman system as it was left 
less the foundation of tho plaintiff’s right was not bargain by Justinian, to reduce its formalities to a vanishing 
or promise, but the unjust detention by the defendant of quantity, and expand their jurisdiction to the full breadth 
the plaintiff’s money or goods. of current usage. English judges could not do this in 

We are not concerned here to trace the change from the the 15th century, if they cotdd ever have done so. Nor 
ancient method 4 >f proof — oath backed by “good suit,”i^., i would simplification of the requisites of a deed, such aa 
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has now been introduced in many juriedictione, have been he had not committed himself to anything on the strength 
of much use at a time when only a minority even of well- of the defendant’s promise, he had suffered no damage and 
to-do laymen could write with any facility. had no cause of action. Disappointment of expectations 

There was no principle and no form of action in English is unpleasant, but it is not of itself damnvmi in a legal 
law which recognized any general duty of keeping promises, sense. To sum up the effect of this in modern language, 
But could not breach of faith by which a party h^ suffered the plaintiff must have given value of some kind, more or 
be treated as some kind of legal wrong } There was a less, for the defendant’s undertaking. This something 
known action of trespass and a known action of deceit, given by the promisee and accepted by the promisor in 
this last of a special kind, mostly for what would now bo return for his undertaking is what we now call the cm- 
called abuse of the process of the court; but in the later ^deration for the promise. In cases where debt would 
Middle Ages it was an admitted remedy for giving a false also lie, it coincides with the old requirement of value 
warranty on a sale of goods. Also there was room for received (quid pro quo) as a condition of the action of 
actions ** on the case,” on facts analogous to those covered debt being available. But the conception is far wider, 
by the old writs, though not precisely within their terms, for the consideration for a promise need not anything 
If the king’s judges were to capture this important branch capable of delivery or possession. It may be money or 
of business from the clerical hands which threatened to go^s ; but it may also be an act or series of acts ; further 
engross it, the only way was to device some new form of (and this is of the first importance for our modem law), it 
action on the case. There were signs, moreover, that the may itself be a promise to pay money or deliver goods, or 
Court of Chancery would not neglect so promising a field to do work, or otherwise to act or not to act in somc^ 
the Common Law judges left it open. specified way. Again, it need not be anything which is 

The mere fact of unfulfilled promise was not enough, in obviously for the promisor’s benefit. His acceptance shows 
the eyes of medimval English lawyers, to give a handle to that he set some value on it ; but in truth the promisee’s 
^ the law. But injury caused l)y reliance on burden, and not the promisor’s benefit, is material. The 
Mumpmt* man’s undertaking was Afferent. Th^Jast refinement of holding that, when mutual promises are 

special undertaking or ** assumption ” creates a duty whiclil ^exchanged between parties, each promise is a consideration 
is broken by fraudulent or incompetent miscarriage in the for the other makes it binding, was conclusively 
performance. I profess to be a skilled farrier, and jame accepted only in the 17th century. The result was that 
your horse. It is no trespass, because you trusted the promises of mero boQkty could no more bo enforced 
horse to me ; but it is something like a trespass, and very than before, but any kind of lawful bargain could ; and 
like a deceit. I profess to be a competent builder; you there is no reason to doubt that this was in substance 
employ me to build a house, and I scamp the work so that what most men wanted. Ancient |X)pulaT usage and 
the house is not fit to live in. An action on the case was feeling show little more encouragement than ancient law 
allowed without much difficulty for such defaults. The itself merely gratuitous alienation or obligations. Also 
next step, and a long one, was A provide for total failure (subjecti till quite modem times, to the general rule of 
to perform. The bmlder, instead of doing bad work, dees common -law procedure that parties could not be their 
nothing at all within the time agreed upon for completing <Alrn witnesses, and sul^ect to various modern statutory 
the house. Can it be said that he has done a wrong ? At. requiiements in various classes of cases) no particular kind 
first the judges felt bound to hold that this was goixfg of proof was necessary. The necessity of consideration 
too far ; but suitore anxious have the benefit of the for the validity of simple contracts vras unfortunately con- 
king’s justice persevered, and in the course of the 15th fused by commentators, almost from the beginning of its 
century the new form of action, called osiumpnt from history, with the perfectly different rules of the llomaii 
the statement of the defendant’s undertaking on which it ^aw about nudum pactum^ which very few English lawyers 
was founded, was allowed as a remedy for non-performance took the pains to understand. Hasty comparison of mis- 
as well as for faulty performance. Being an action for understood Roman or canon law is answerable for a 
damages, and not for a certain amount, it escaped the large proportion of the worst faults in our old-fashioned 
strict rules of proof which applied to the old action of text-books. Doubtless many canonists, probably some 
debt ; being in form for a kind of trespass, and thus a common lawyers, and possibly some of the judges of the 
privileged appeal to the king to do right for a breach of Renaissance time, supposed that m nudo pacio wm ontur 
his peace, it escaped likewise the risk of the defendant actio was in some way a proposition of universal reason ; 
clearing himself by oath according to the ancient popular but it is a long way from this to concluding that the 
procedure. Hence, as time went on, suitors were em- Roman law had any substantial influence on the English, 
boldened to use assumpsit” as an alternative for debt, The doctrine of consideration is in fact peculiar to those 
though it had been intr^uced only for cases where there jurisdictions where the common law of England is in force, 
was no other remedy. By the end of the 16th century or is the foundation of the received law. Substantially 
they got their way; and it became a settled doctrine that similar results are obtained in other modern systems by 
the existence of a debt was enough for the court to pro- professing to enforce all deliberate promises, but imposing 
sume an undertaking to pay it. The new form of action stricter conditions of proof where the promise is gratuitous, 
was made to cover the whole ground of informal contracts, As obligations embodied in the solemn form of a deed 
and, by extremely ingenious devices of pleading, developed were thereby made enforceable before the doctrine of 
from Ae presumption or fiction that a man had promised consideration was known, so they still remain. 
to ^y wnat he ought, it was extended in time to a great When a man has by deed declared himself bound, 
variety of cases where there was in fact no contract at all. there is no need to look for any bargain, or even to ask 
The new system gave no new force to gratuitous whether the other party has assented. This rugged frag- 
promises. For it was assumed, as the foundation of the ment of ancient law remains embedded in our elaborate 
jurisdiction, that tbe plaintiff had been induced modem stmeture. Nevertheless gratuitous promises, even 
Yjj the defendant’s undertaking, and with the by deed, get only their strict and bare rights. There 
defendant’s consent, to alter his position for the may be an action upon them, but the i)owerful remedy of 
worse in some way. He had paid or bound himself to pay spei^c performance— often the only one worth having- 
money, he had parted with goods, he had spent time in is denied them. For this is derived from the extraordinary 
labour, or he had foregone some profit or l^gal right If jurisdiction of the Chancellor, and the equity administered 
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by the Chancellor was not for plaintiffs who could not 
show substantial merit as well as legal claims. The 
singular position of promises made by deed is best left 
out of account in considering the general doctrine of the 
formation of contracts ; and as to interpretation there is 
no difference. In what follows, therefore, it will be need- 
less, as a rule, to distinguish between “parol” or “simple” 
contracts, that is, contracts not made by deed, and obHga- 
tions undertaken by deed. 

From the conception of a promise being valid only 
when given in return for something accepted in considerar 
tion of the promise, it follows that the giving of the 
promise and of the consideration must be simultaneous. 
Words of promise uttered before there is a consideration 
for them can be no more than an offer ; and, on the other 
hand, the obligation declared in words, or inferred from 
acts and conduct, on the acceptance of a consideration, is 
iiKod at that time, and cannot be varied by subsequent 
declaration, though such declarations may be material as 
admissions. It was a long while, however, before this 
consequence was clearly j^erceived. In the 18th cen- 
tury it was attempted, and for a time with considerable 
success, to extend the range of enforceable promises 
without regard to what the jjrinciples of the law would 
bear, in order to satisfy a sense of natural justice. This 
movement was checked only within living memory, and 
traces of it remain in certain ap|)arontly anomalous rules 
which are indeed of little practical importance, but which 
private writers, at any rate, cannot safely treat as obsolete. 
However, the question of “jiast consideration” is too 
minute and technical to be pursued here. The general 
result is that a binding contract is regularly constituted 
by the acceptance of an offer, and at the moment when 
it is accepted ; and, however complicated the transaction 
may bo, there must always, in the theory of English law, be 
such a moment in every case where a contract is formed. 
It also follows that an offer before acceptance creates no duty 
of any kind (“A revocable promise is unknown to our law” 
— Anson) ; which is by no means necessarily the case in 
systems where the English rule of consideration is unknown. 
The question what amounts to final acce])tance of an offer 
is, on the other hand, a question ultimately depending on 
common sense, and must l>e treated on similar lines in all 
civilized countries where the business of life is carried on 
in a generally similar way. The rules that an offer is 
understood to be made only for a reasonable time, accord- 
ing to the nature of the case, and lapses if not accepted 
in due time ; that an expressed revocation of an offer can 
i Iske effect only if communicated to the other party before 
. ' fei has accepted; that acceptance of an offer must be 
) ‘According to its terms, and a conditional or qualified 
acceptance is only a new pro(K)sal, and the like, maybe 
regarded as standing on general convenience as much as 
on any technical ground. 

Great difficulties have arisen, and in other systems as 
well as in the English, as to the completion of contracts 
between persons at a distance. There must be 
gome rule, and yet any rule that can be framed 
must seem arbitrary in some cases. On the 
whole our modem doctrine is to some such effect as the 
following ; — 

The projmser of a contract can prescribe or authorize 
any mode, or at least any reasonable mode, of acceptance, 
and if he specifies none he is deemed to authorize the use 
of any reasonable mode in common use, and especially the 
post Acceptance in words is not always i^uired; an 
offer may be well accepted by an act clearly referable to 
the proposed agreement, and constituting the whole or 
part of ^e peHormanoe asked for--^y the despatch of 
goods in answer to an order by post, or &e doing of work 
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bespoken ; and it seems that in such cases farther com- 
munication— unless expressly requested— is not necessary 
as matter of law, however prudent and desirable it may 
be. Where a promise and not an act is sought (as where 
a tradesman writes a letter offering goods for sale on 
credit), it must be communicated; in the absence of 
special direction letter post or telegraph may be used; 
and, further, the acceptor having done his part when his 
answer is committed to the post, English courts now 
hold (after much discussion and doubt) that any delay 
or miscarriage in course of post is at the proposer’s risk, 
so that a man may be bound by an acceptance he never 
received. It is generally thought — though there is 
no English decision — that, in conformity with this last 
rule, a revocation by telegraph of an acceptance already 
posted would be inoperative. Much more elaborate rules 
than the English rules are laid down in some Continental 
codes. It seems doubtful whether their complication 
achieves any gain of substantial justice worth the price. 
At first sight it looks easy to solve some of the difficulties 
by admitting an interval during which one party is bound 
and the other not. But, apart from the risk of starting 
fresh problems as hard as the old ones, English principles, 
as above said, require a contract to be concluded between 
the parties at one |)oint of time, and any exception to 
this would have to be justified by very strong grounds of 
expediency. We have already assumed, but it should bo 
specifically stated, that neither offers nor acceptances are 
confined to communications made in spoken or written 
words. Acts or signs may and constantly do signify 
proposal and assent. One does not in terms request a 
ferryman to put one across the river. Stex)ping into the 
boat is an offer to pay the usual fare for being ferried 
over, and the ferryman accepts it by putting off. This is 
a very simple case, but the principle is the same in all 
cases. Acts fitted to convey to a reasonable man the 
proposal of an agreement, or the acceptance of a proposal 
he has made, are as good in law as equivalent express 
words. The term “implied contract ’’is current in this 
connexion, but it is unfortunately ambiguous. It some- 
times means a contract concluded by acts, not words, of 
one or both parties, but still a real agreement ; sometimes 
an obligation imposed by law where there is not any 
agreement in fact. 

The obligation of contract is an obligation created and 
determined by the will of the parties. Herein is the 
characteristic difference of contract from all 
other branches of law. The business of the law, 
therefore, is to give effect so far as possible to 
the intention of the parties, and all the rules for interpret- 
ing contracts go back to this fundamental principle and 
are controlled by it. Every one knows that its application 
is not always obvious. Parties often express themselves 
obscurely; still oftener they leave large parts of their 
intention unexpressed, or (which for the law is the same 
thing) have not form^ any intention at all as to what is 
to be done ii^ certain events. But even where the law 
has to fill up gaps by judicial conjecture, the guiding 
principle still is, or ought to be, the consideration of what 
either party has given the other reasonable cause to expect 
of him. The court aims not at imposing terms on the 
parties, but at fixing the terms left blank as the parties 
would or re^nably might have fixed them if ill the 
possibilities had beim clearly before their minds. For 
this purpose resort must be had to various tests: the 
court may look to the analogy of what the parties have 
expressly provided for other specified events, to the con- 
stant or general usage of persons engaged in like business, 
and, at need, ultimately to the court’s own sense of what 
is just and exjiedient All auxiliary rules of this kind 
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are subject to the actual will of the parties, and are applied 
only for want of sufficient declaration of it by the parties 
themselves. A rule which can take effect against the 
judicially known will of the parties is not a rule of con- 
struction or interpretation, but a positive rule of law. 
However artificial some rules of construction may seem, 
this test will always hold. In modern times the courts 
have avoided laying down new rules of construction, 
preferring to keep a free hand and deal with each case on 
its merits as a whole. 

There are certain rules of evidence which to some extent 
guide or restrain interpretation In particular, oral testi- 

ment reduced to wriUng. This is really in aid 
of the parties’ deliberate intention, for the object of redu- 
cing terms to writing is to make them certain. There are 
apparent exceptions to the rule, of which the most con- 
spicuous is the admission of evidence to show that words 
were used in a special meaning current in the place or 
trade in question. But they are reducible, it will be 
found, to applications (perhaps over-subtle in some cases) 
of the still more general principles that, before giving legal 
force to a document, we must know that it is really what 
it purports to be, and that when we do give effect to it 
according to its terms we must be sure of what its terms 
really say. The rules of evidence here spoken of are 
modem, and have nothing to do with the archaic rule 
already mentioned as to tlio effect of a deed. 

Every contracting party is bound to perform his promise 
according to its terms, and in case of any doubt in the 
sense in which the other party would reasonably 
understand the promise. Where the performance 
on one or both sides extends over an appreciable 
time, continuously or by instalments, questions may arise 
as to the right of either party to refuse or suspend 
further performance on the ground of some default on the 
other side. Attempts to lay down hard and fast rules on 
such questions are now discouraged, the aim of the courts 
being to give effect to the true substance and intent of the 
contract in evexy case. Nor will the court hold one part 
of the terms deliberately agreed to more or less material 
than another in modern business dealings. the 

contracts of merchants time is of the essence,” as the 
Supreme Court of the United States has said in our own 
day. Certain ancient rules restraining the apparent literal 
effect of common provisions in mortgages and other instru- 
ments were in truth controlling rules of policy. New rules 
of this kind can be made only by legislation. Whether 
the {parties did or did not in fact intend the obligation of 
a contract to be subject to unexpressed conditions is, how- 
ever, a possible and not uncommon question of interpreta- 
tion. One class of cases giving rise to such questions is 
that in which performance becomes impossible by some 
external cause not due to the promisor’s own fault. As to 
promises obviously absurd or impossible from the first, 
they are unenforceable only on the ground that the parties 
cannot have seriously meant to create a . liability. For 
precisely the same reason, supported by the genei^ usage 
and understanding of mankind, common social engage- 
ments, though they often fulfil all other requisites of a 
contract, have never been treated as binding in law. 

In all matters of contract, as wo have said, the ascertained 
will of the parties prevails. But this means a will both 
nhaattiy. Hence there are limits to the 

force of the general rule, fixed partly by the law 
of the land, which is above individual will and interests, 
partly by the need of securing good faith and justice 
between the parties themselves against fraud or mis- 
adventure. Agreements cannot be enforced when their 
performance would involve an offence against the law. 
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There may be legal offence, it must be remembered, not 
only in acts commonly recognized as criminal, disloyal, or 
immoral, but in the breach or non-observance of positive 
regulations made by the Legislature, or persons having 
statutory authority, for a groat variety of purposes. It 
would be useless to give details on the subject here. 
Again, there are cases where an agreement may be made 
and performed without offending the law, but on grounds 
of “public policy” it is not thought right that the per- 
fonnance should be a matter of legal obligation, even if 
tho ordinary conditions of an enforceable contract are 
satisfied. A man may bet, in private at any rate, if he 
likes, and pay or receive as tho event may bo ; but for 
many years the winner has had no right of action against 
the loser. Unfortunate timidity on the part of the judges, 
who attempted to draw distinctions instead of saying 
boldly that they would not entertain actions on wagers of 
any kind, threw this topic into the domain of legislation ; and 
the laudable desire of Parliament to discourage gambling, 
so far as might be, without attempting impossible prohilii- 
tions, has brought the law to a state of ludicrous com- 
plexity in both civil and criminal jurisdiction. But what 
is roaUy im])ortant under this doctrine of puVdic policy 
is the confinement of contracts in restraint of trade” 
I within special limits. In the Middle Ages and down to 
modem times there was a strong feeling — not merely an 
I artificial legal doctrine — against monopolies and every- 
thing tending to monopoly. Agreements to keep up 
I prices or not to comi)eto were regarded as criminal. 
Gradually it was found that some kind of limited security 
against competition must ho allowed if such transactions 
as the sale of a going concern with its goodwill, or the 
retirement of partners from a continuing firm, or tho em- 
ployment of confidential servants in mattei‘s involving 
trade secrets, were to be carried on to the satisfaction of 
the parties. Attempts to lay down fixed rules in thc>sB(^ 
matters were made from time to time, but they were finally 
discredited by the decision of the House of Lords in the 
Maxim-Nordenfelt Company’s aise in 1894. Contracts 
“ in restraint of trade ” will now be held valid, provided 
that they are made for valuable consideration (this even if 
they are made by deed), and do not go beyond what can bo 
thought reasonable for tho protection of the interests con- 
cern^, and are not injurious to the public, (The Indian 
Contract Act, ])assed in 1872, has unfortunately embodied 
views now obsolete, and remains unamended.) All that 
remains of the old rules in England is the necessity of 
valuable consideration, whatever be the form of the con- 
tract, and a strong presumption — ^but not an absolute rule 
of law — that an unqualified agreement not to cany oii‘^a 
imrticular business is not reasonable. 

Where there is no reason in the nature of the contract 
for not enforcing it, the consent of a contracting party 
may still not be binding on him because not 
given with due knowledge, or, if he is in a rela- 
tion of dependence to the other party, with independent 
judgment. Inducing a man by deceit to enter into a 
contract may always be treated by the deceived party 
as a ground for avoiding his obligation, if he does so 
within a reasonable time after discovering the truth, and, 
in particular, before any innocent third person has acquired 
rights for value on the faith of the contract (see Fraud). 
Coercion would be treated on principle in the same way 
as fraud, but such cases hardly occur in modem times. 
There is a kind of moral domination, however, which our 
courts watch with the utmost jealousy,^ and repress under 
the name of ** undue infiuence ” when it is used to obtain 
pecuniary advantage. Persons in a position of legal or 
practical authority — guardians, confidential advisers, 
spiritual directors, and the like — must not abuse their 
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authority for selfish ends. They are not forbidden 
to take benefits from those who depend on them or 
put their trust in them ; but if tbiey do, and the givers 
repent of their bounty, the whole burden of proof 
is on the takers to show that the gift was in the 
first instance made freely and with understanding. Large 
voluntary gifts or beneficial contracts, outside the limits 
within which natural affection and common practice justify 
them, are indeed not encouraged in any system of civilized 
Jaw. Professional money-lenders were formerly checked 
by the usury laws : now that no rate of interest is in 
itself unlawful, courts and juries have shown a certain 
astuteness in applying the rules of law as to fraud and 
undue influence — the latter with certain special features — 
to transactions with needy ** expectant heirs’* and other 
improvident persons which seem on the whole unconscion- 
able. In the case of both fraud and undue influence, the 
person entitled to avoid a contract may, if so advised, 
ratify it afterwards ; and ratification, if made with full 
knowledge and free judgment, is irrevocable. A contract 
made with a person deprived by unsound mind or intoxi- 
cation of the capacity to form a rational judgment is on 
the same footing as a contract obtained by mud, if the 
ivant of capacity is apparent to the other party. 

There are many cases in which a statement made by 
one party to the other about a material fact will enable 
the other to avoid the contract if he has relied on it, and 
it was in fact untrue, though it may have been made at 
the time with honest belief in its truth. This is so wher- 
ever, according to the common course of business, it is one 
party’s business to know the facta, and the o^her practi- 
cally must, or reasonably may, take the facts from him. 
In some classes of cases even inadvertent omission to dis- 
close any material fact is treated as a misrepresentation. 
Contracts of insurance are the most important ; here the 
insurer very seldom has the means of making any effective 
inquiry of his own. Misdescription of real property on a 
sale, without fraud, may according to its importance be 
a matter for compensation or for setting aside the con- 
tract. Promoters of companies are under special duties 
as to good faith and disclosure which have been worked 
out at great length in the modem decisions. But company 
law has become so complex within the present generation 
that, so far from throwing much light on larger principles, 
it is hardly intelligible without some previous grasp of 
them. Sometimes it is said that misrepresentation (apart 
from fraud) of any material fact will serve to avoid any 
and every kind of contract. It is submitted that this is 
certainly not the law as to the sale of goods or as to the 
contract to marry, and therefore the alleged universal rule 
does not exist. But it must be rememl^red that parties 
can, if they please, and not necessarily by the express 
terms of the contract itself, make the validity of their 
contract conditional on the existence of any matter of fact 
whatever, including the correctness of any particular 
statement. If they have done this, and the fact is not so, 
the contrent has no force ; not because there has been a 
misrepresentation, but because the parties agreed to be 
bound if the fact was so and not otherwise. It is a 
question of interpretation whether in a given case there 
was any such condition. 

Mistake is said to be a ground for avoiding contracts, 
and th|||p are cases which it is practically convenient to 
group under this head. On principle they seem to be 
mostly reducible to failure of the acceptance to correspond 
with the offer, or absence of any real consideration for the 
jiromise. In such cases, whether there be fraud or not, 
no contract is ever foim^ and therefore there is nothing 
which can be ratified — a distinction which may have 
imj)ortant effects. Belief against mistake is given where 
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parties who have really agreed, or rather their advisers, 
fail to express their intention correctly. Here, if the 
original tme intention is fully proved — as to which the 
court is rightly cautious-*the faulty document can be 
judicially rectified. 

By the common law an infant (».e., a person less than 
twenty-one years old) was bound by cotitracts made for 
"necessaries,” t.a, such commodities as a jury 
holds, and the court thinks they may reason- 
ably hold, suitable and required for the person’s condi- 
tion ; also by contracts otherwise clearly for his benefit ; 
all other contracts he might confirm or avoid after coming 
of age. An extremely ill-drawn Act of 1874 absolutely 
deprived infants of the power of contracting loans, con- 
tracting for the supply of goods other than necessaries, 
and stating an account so as to bind themselves ; it also 
disabled them from binding themselves by ratification. 
The liability for necessaries is now declared by legislative 
authority in the Sale of Goods Act, 1893. Practically, 
people who give credit to an infant do so at their peril, 
except in cases of obvious urgency. 

Married women were incapable by the common law of 
contracting in their own names. At this day they can hold 
separate property and bind themselves to the extent of that 
property — not personally — by contract. The law before 
the Married Women’s Property Acts (1882 and 1893, and 
earlier Acta now superseded and repealed) was a very 
peculiar creature of the Court of Chancery ; the number 
of cases in which it is necessary to go back to it is of 
course decreasing year by year. But a married woman 
can still be restrained from anticipating the income of hor 
se|>arate property, and the restriction is still commonly 
inserted in marriage settlements. 

There is a great deal of philosophical interest about 
the nature and capacities of corporations, but for modern 
practical purposes it may be said that the legal powers 
of British corporations are directly or indirectly deter- 
mined by Acts of Parliament. For companies under the 
Companies Acts the controlling instrument or written con- 
stitution is the memorandum of association. Company 
draftsmen, taught by experience, nowadays frame this in 
the most comprehensive terms. Questions of either per- 
sonal or corporate disability are less frequent than they 
were. In any case, they stand apart from the general 
principles which characterize our law of contract. 

Authobitixs.— History : Ames. * * The History of Assumpsit, *' 
Harvard Law Jl€v, ii. 1, 53. Cambridge, Mass., 1889. — Pollock 
and Maitland. History of Envglisk Lmo^ 2d ed., ii. 184-289. 
Cambridge, 1898. Modem: Pollock, article "Contract” in 
Encyclopaodia of the Laws of England, vol. iii., London, 1897, a 
teohuioal summary of the modern law. Of the text-books, Anson, 
English Law of Controwt, is now in a ninth edition, 1899 ; Habbi- 
XAN, Law of ConJtrowts, in a second, 1901 ; Pollock, Prindplss 
ofCosUrad, in a seventh, 1902.— 0. W. Holmes (afterwards Chief 
Justice of Massachusetts), Ths Common Law, Boston, Mass., 1881, 
is illuminating on contract as on other legal topics, though the 
present writer cannot accept all the learned judge's historical 
coigectures. (f. Po.) 

• 

OonvayMCinff is the art or science of effecting 
the transfer of property, or modifying interests in relation 
to property, by means of written documents. 

In early l^gal systems the main element in the transfer 
of property was the change, generally accompanied by some 
publicceremony, in the actual physical possession ; 
the function of documents, where used, being 
merdy the preservation of ei^enoe. Thus, in Great Britain 
in the feudtal period, the common mode of conveying an 
immediate fre^old was hj fooffmend with Iwtry of seisin 
— a proceeding in which the transferee was publicly 
invested with the feudal possession or seisin^ usually 
through the medium of some symbolic act performed in 
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the presence of witnesses upon the land itself. A deed or { 
charter of feoffinent was commonly executed at the same 
time by way of record, but formed no essential part of the 
conv^ance. In the langua^ of the old rde of the 
common law, the immediate freehold in corporeal heredita- 
ments lay in livery, whereas reversions and remainders 
and all incorpores} hereditaments lay in grant, «.e., passed 
by the delivery of the deed of conveyance or grant without 
any further certoiony. The process by which this distinc- 
tion was broken down and the present uniform system of 
private conveyancing by simple deed was established, con- 
stitutes a long chapter in English legal history. 

The land of a feudal owner was subject to the risk of forfeiture 
for treason, and to military and other burdens. The common law 
did not allow him to dispose of it by will. By the law of mort- 
main religious houses wore prohibits from ao(|uiriug it The 
desire to escape from theee burdens and limitations gave rise to the 
praotice of making feoffments to the use of, or upon trust for, 
persons other than those to whom the seisin or legal possession 
was delivered. The common law recognized only the legal tenant ; 
but the cestui que use or beneficial owner gradually secured for his 
wishes and directions conoeming the profits of the land the strong 
protection of the chancellors as exercising the equitable jurisdic- 
tion of the king. The reeulting loss to the Crown and the great 
lords of the feudal dues and privileges, coupled with the public 
disadvantages arising from ownership of land which, in an in- 
creasing degree, was merely nominal, brought about the passing in 
the year 1685 of the famous Statute of Uses, the object of which 
was to destroy altogether the system of uses and equitable estates 
It enacted, in subetanoe, that whoever should have a use or trust 
in any heimitaments should be deemed to have the legal seisin, 
estate, and poaeeeaion for the same interest that he had in the use; 
in other words, that he should become in effeot the feudal tenant 
without actual delivery of possession to him by the actual feoffee 
to usee or trustee. In ita result the statute was a fiasoo. It was 
solemnly decided that the Act transferred the legal possession to 
the nee ones only, and that in the case of a conveyance to A to 
the use of B to the use of or upon trust for 0, it gave the legal 
estate to B, and left 0 with an interest in the ^inon of the use 
before the statute. Thus was completed the foundation of the 
modem ^stem of trusts fastened upon le^ estates and protected 
by the eonitable doctrines and practice of the judicature. 

But tne statute not only failed to abolish uses: it also 
opened the way to the evasion of the public ceremony of ** lively 
of seisin," and the avoidance of all notoriety in oonveyancee. 
Other ways, besides an actual feoffment to uses, of creating a 
use had been in vomie before the statute. If A bargained with B, 
in writing or not, for the sale of land, and B paid the price, but A 
remained in legal poeseesion, the Court of Chanoery enforced the 
use or ecmitable interest in favour of B. The effect of a ** bargain 
and sale^* (as such a transaction was called) after the statute was 
to give B the legal interest without any lively of seisin." 
This fresh danger was met in the very year of the statute itself by 
an enactment that a bargain and sale of an estate of inheritance 
or freehold should be mime by deed publioly enrolled. But the 
Statute of Enrolments was in terms limited to estates of freehold. 
It was allowed that a baigain and sale for a term, say, of one year, 
must transfer the seisin to the bargainee without enrolment. And 
sinoe what remained in the bargainor was merely a reversion which 
**lay in grant," it was an easy matter to release this by deed the 
day after. By this ingenious device was the publicity of feoi&nent 
or enrolment avoided, and the lease and release, as the prooees was 
called, remained the usual mode of conveying a freehold in 
possession down to the 19th century. 

• It was not until 1845 that the modern system of transfer 
by a smgle deed was finally established.. By the Beal 
F^perty Act of that year it was enacted that all corporeal 
her^tamenta should, as regards the immediate freehold, 
be deemed to lie in grant as well as in livery. Since this 
Act the ancient modes of conveyance, though not abolished 
by it, have in practice become obsolete. Traces of the old 
learning connected with them remain, however, embedded 
in the modem conveyance. Many a purchase-deed recites 
that the vendor is ieised in fee-simple, of the property. 
It is the practice, moreover, to convey not only to ” but 
also **to the use of ” a purchaser. For before the Statute 
of Uses, a conveyance made without any consideration 
or dedantion of uses was deemed to be made to the use 
of the party conveying. In view of the operation of the 
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^tute Upon the legal estate in such circumstances, it 
is usual in all conveyances, whether for value or not, to 
declare a use in favour of the i^arty to whom the grant is 
made. 

In its popular usage the word “ conveyance " signifies 
the document employ^ to carry out a purchase of land. 
But the term “ conveyancing " is of much wider im|)ort, 
and comprises the preparation and completion of all kinds 
of legal instruments. A well-known branch of the 
conveyancer’s business is the investigation of title — an 
important function in the case of purchases, or mortgages 
of real estate. With |)ersonal estate (other than leasehold) 
he has perhaps not so much concern. Chattels are usually 
transferred by delivery, and stocks or shares by means of 
printed instruments which can be bought at a law-stationer’s. 
The common settlements and wills, however, deal wholly 
or mainly with personal property; and an interest in 
settled personalty is frequently the subject of a mortgage. 
Of late years, also, there has been an enormous increase in 
the volume of conveyancing business in connexion with 
limited joint-stock companies. f 

In the preparation of legal documents the practitioner is 
much assist^ by the use of precedents. These are out- 
lines or models of instruments of all kinds, exhibiting 
in accepted legal phraseology their usual form and con- 
tents with additions and variations adapted to particular 
circumstances. Collections of them have been in use from 
early times, certainly since printing became common. The 
modem precedent is, upon the whole, concise and business- 
like. The prolixity which formerly characterized most 
legal documents has largely disappeared, mainly through 
the operation of recent statutes which enable many clauses 
previously inserted at great length to be, in some cases, 
e.^., covenants for title, incorporated by the use of a few 
prescribed words, and in others safely omitted altogether. 
The Solicitors’ Bemuneration Act, 1881, has also assisted 
the process of curtailment, for there is now little or no 
connexion between the length of a deed and the cost of its 
preparation. So long as the draftsman adheres to recog- 
nized legal phraseology and to the well-settled methods of 
carrying out legal operations, there is no reason why modern 
instruments should not be made as terse and businesslike 
as |)Ossible. 

It is not usual for land to be sold without a formal 
agreement in writing being entered into. This precaution 
is due, partly to the Statute of Frauds (§ 4), 
which renders a contract for the sale of land 
unenforceable by action ** unless the agreement 
upon which such action shall bo brought, or some 
memorandum or note thereof, shall be in writing and 
signed by the party to be charged therewith or some 
other person thereunto by liim lawfully authorized," and 
partly to the fact that there are few titles which can with 
pradence be exposed io all the requisitions that a pur- 
chaser under an “open contract” is entitled by law to 
make. Such a purchaser may, for example, require a 
forty years’ title (Vendor and Purchaser Act, 1874). 
Under an open contract a vendor is presumed to be 
selling the fee-simple in possession, free from any incum- 
brance, or liability, or restriction as to user or otherwise ; 
and if he cannot deduce a title of the statutory length, or 
procure an incumbrance or restriction to be removed, the 
purchaser may repudiate the contract. The preparn^on of 
an agreement for sale involves accordingly an examination 
of the vendor’s title, and the exercise of skill and judgment 
in deciding how the vendor may be protected agonist 
trouble and expense without prejudice to the sale. Upon 
a by auction the agreement is made up of (1) the 
particulars, which describe the property ; (2) the conditions 
of sale, wldch state the terms uiiou which it is offered ; and 
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(3) the memoTandum or formal contract at the foot of the 
conditions, which ineorpdrates by reference the particulars 
and conditions, names or sufficiently refers to the vendor, 
and is signed by the purchaser after the sale. The object' 
of the agreement, whether the sak is by private contract 
or by auction, is to define accurately what is sold, to 
provide for the length of title and the evidence in support 
of or in connexion with the title which is to be required 
except so far as it is intended that the general law shall 
re^^late the rights of the parties, and to fix the times at 
wluch the principal steps in the transaction are to be taken. 
It is also usual to provide for the payment of interest at a 
prescribed rate upon the purchase money if the completion 
shall be delayed beyond the day fixed for any cause other 
than the vendor’s wilful default, and also that the vendor 
shall be at liberty to rescind the contract without paying 
costs or compensation if the purchaser insists upon any 
requisition or objection which the vendor is unable or, 
upon the ground of expense or other reasonable ground, is 
unwilling to comply with or remove. Upon a sale by 
auction it is the rule to require a deposit to be paid by 
way of security to the vendor against default on the 
part of the purchaser. 

The signature of the agreement is followed by the 
delivery to the purchaser or his solicitor of the abstract 
of title, which is an epitome of the various in- 
struments and events under and in consequence 
of which the vendor derives his title. A pur- 
chaser is entitled to an abstract at the vendor’s expense 
unless otherwise stipulated. It begins with the instrument 
fixed by the contract for the commencement of the title, or, 
if there has been no agreement upon the subject, with an j 
instrument of such character and date as is prescribed by 
the law in the absence of stipulation between the parties. 
From its commencement as so determined the abstract, if 
proi^erly prepared, shows the history of the title down to 
the sale ; every instrument, marriage, birth, death, or other 
fact or event constituting a link in the chain of title, being 
sufficiently set forth in its proper order. The next step is ; 
the verification of the abstract on the purchaser’s behalf 
by a comparison of it with the originals of the deeds, the 
probates of the wills, and office copies of the instruments 
of record through wliich the title is traced. The vendor is 
bound to produce the original documents, except such as 
are of record or have been lost or destroyed, but, unless 
otherwise stipulated, the expense of producing those which 
are not in his possession falls upon the purchaser (C. A., I 
1881). After l^iug thus verified, the abstract is perused 
by the purchaser’s advisers with the object of seeing 
whether a title to the property sold is deduced according 
to the contract, and what evidence, information, or objec- 
tion, in resjiect of matters ap])earing or arising upon the 
abstract, ought to l>c called for or taken. For this 
purpose it is necessary to consider the legal effect of the 
abstracted instruments, whether they have been properly 
completed, whether incumbrances, adverse interests, defects, 
liabilities in Fesj)ect of duties, or any other burdens or 
rostrictl^s disclosed by the abstract, have been already 
got rid W or satisfied, or remain to be dealt with before 
the completion of the sale. The result of the considera- 
tion of these matters is embodied in “ requisitions 
title,” which are delivered to the vendor’s 
solicitors within a time usually fixed for the pur- 
pose by the contract. In making or insisting upon 
requisitions regard is had, among other things, to any 
special conditions in the contract dealing with points 
as to which evidence or objection might otherwise have 
beeii required or taken, and to a variety of provisions con- 
taiiy^n the V. and P. Act, 1874, and the Conveyancing 
Act, 18Sh except so far as otherwise agreed. 


and of the following are the most important; 

(1) Beeflhls, statements, and descriptions of fac^ 
urnttaKii 'A^ '^part contained in instruments twenty 
years old at the date of the contract are, unless prc»4iM. 
inacoumte, to be taken as sufficient ^evidence of the 
truth of such facts, mattersi and ( t sa ^i j ^ions ; (2) a 
purchaser cannot require the productlbif 4% pr nudee any 
requisition or objection in respect of, any document dated 
before the commencement of the title; (3) tlk cost of obtain- 
ing evidence and information not in the vendor’s possession 
must be borne by the purchaser. The possibility of the 
rescission clause now commonly found in contracts for the 
sale of real estate being exercised in order to avoid com- 
pliance with an onerous requisition, is also an important 
factor in the situation. The requisitions are in due course 
replied to, and further requisitions may arise out of the 
answers. A summary method of obtaining a judicial 
determination of questions connected with the contract, 
but not affecting its validity, is provided by the V. and P. 
Act, 1874. Before completion it is usual for the purchaser 
to cause searches to be made in various official registers tdt 
matters required to be entered therein, such as judgments, 
land charges, and pending actions, which may affect the 
vendor’s title to sell, or amount to an incumbrance upon 
the property. 

When the title has been approved, or so soon as it 
appears reasonably certain that it will be accepted, the 
d^t conveyance is prepared and submitted to 
tho vendor. This is commonly done by and at 
the expense of the purchaser, who is entitled to 
determine the form of the conveyance, provided that the 
vendor is not thereby prejudiced, or put to additional 
expense. The common mode of conveying a freehold is 
now, as already mentioned, by ordinary deed, called in this 
case an indmtitre, from the old practice, where a deed 
was made between two or more parties, of writing copies 
upon tho same parchment and then dividing it by an 
indented or toothed line. Indenting is, however, not 
necessary, and in modem practice is disused. A deed 
derives its efficacy from its being sealed and delivered. It 
is still a matter of doubt whether signing is essential. 
It is not necessary that its execution should be attested 
except in special circumstances, asj e.^., where made under a 
power requiring the instrument exercising it to be attested. 
But in practice conveyances are not oidy sealed, but also 
signed, and attested by one or two witnesses. The details 
of a conveyance in any particular case depend upon the 
subject-matter and terms of the sale, and the state of the 
title as appearing by the abstract. The framework, how- 
ever, of an ordinaiy purchase-deed consists of (1) the date 
and parties, (2) the recitals, (3) the testatum or witnessing- 
part, containing the statement of the consideration for 
the sale, the words incorporating covenants for title, and 
the operative words, (4) the parcels or description of the 
property, (5) the habendum, showing the estate or interest 
to be taken by the purchaser, and (6) any provisos or 
covenants that may be required. A few words will 
illustrate the object and effect of these component parts. 

(1) The parties are the persons from whom the property, 
or some estate or interest in or in relation to it, is to pass 
to the purchaser, or whose concurrence is rendered neces- 
sary by the state of the title in order to give the pur- 
charer the full benefit of bis contract and to complete it 
according to law. It is often necessary that other persons 
besides the actual vendor should join in the conveyance, 
e.^., a mortgagee who is to be paid off and convey his 
estate, a trustee of an outstanding legal estate, a person 
entitl^ to some charge or restriction who is to release it, 
or trustees who are to receive the purchase-money where a 
limited owner is selling under a power (s.^., a tenant for life 
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under the power given by the Settled lian4 '4!^ 1862). 
Fftrties are described by their namcj^ addrtiipiMS, and 
decorations or titlesi each person with a seg^adite Meiesl^ 
0 r«fijlibg a distinct character, being of a separate pari 
(2) recitals jezplain the circumstances of me titles ttie 
interests of thej^ies in relation to the property, and the 
agreement ojr intended to be carried into e&ct by the 
conveyance. Kl^ere the sale is by an absolute owner there 
is no need foit *recital8, and they are frequently dispensed 
with; but where there are several parties occupying 
dijSerent positions, recitals in chronological order of the 
instruments and facts giving rise to their connexion with 
the property are generally necessary in order to make the 
deed intelligible. (3) It is usual to mention the consider- 
ation. Where it consists of money the statement of its pay- 
ment is followed by an acknowledgment, in a parenthesis, 
of its receipt, which, in deeds executed since the C. A., 
1881, dispenses with any endorsed or further receipt. A 
vendor, who is the absolute beneficial owner, now conveys 
expressly “ as beneficial owner,” which word^ by virtue of 
the C. A., 1881, imply covenants by him with the |mrchaser 
that ho has a right to convey, for quiet enjoyment, free- 
dom from incumbrances, and for further assurance — limited, 
however, to the acts and defaults of the covenantor and 
those through whom he derives his title otherwise than 
by purchase for value. A trustee or an incumbrancer 
joining in the deed conveys “ as trustee ” or ** as mortgagee,” 
by which words covenants are implied that the covenantor 
individually has not done or suffered anything to in- 
cumber the property, or prevent him from conveying 
as expressed. As to the o^nsrative words, any expres- 
sion showing an intention to pass the estate is effectual. 
Since the C. A., 1881, convey” has become as common 
as “grant,” which was formerly used. (4) The pro- 
perty may be described either in the body of the deed 
or in a schedule, or com|)cndiously in the one and 
in detail in the other. In any case it is usual to annex 
a plan. Different kinds of projKsrty have their appropriate 
technical words of description. UereditammU is the most 
comprehensive term, and is generally used either alone or 
in conjunction with other wor^ more s])ecifically descrii)tivo 
of the property conveyed. (5) The habendum begins with 
the words “to hold,” and the estate, on a sale in fee- 
simple, is limited, as already mentioned, not only io, but 
also to the uee of^ the purchaser. Before the C, A,, 1881, 
it was necessary to add, after the name of the purchaser, 
the words “and his heirs,” or “his heirs and assigns,” 
though the word “ assigns ” never had any conveyancing 
force. But since that Act it is sufficient to add “ in fee- 
simple” without using the word “heirs,” Unless, how- 
ever, one or other of these additions is made, the purchaser 
will even now get only an estate for his life. If the 
property is to be held subject to a lease or incumbrance, 
or is released by the deed from an incumbrance previously 
existing, this is expressed after the words of limitation 
(6) Where any s|)ocial covenants or provisions have been 
stipulated for, or are required in the circumstances of 
the title, they are, as a rule, inserted at ^the end of the 
conveyance. In simple cases none are needed. Where, 
however, a vendor retains documents of title, which he is 
entitled to do where he sells a part only of the estate to 
which they relate, it is the practice for him by the con- 
veyance to acknowledge the right of the purchaser to 
pr^uction and delivery of copies of such of them as are 
not instruments of record like wills or orders of Court, 
and to undertake for their safe custody. This acknow- 
ledgment and undertaking supply the place of the lengthy 
covttiants to the like effect which were usual before the 
C. A., 1881. A trustee or mortgage joining gives an 
acknowledgment as to documents retained by him, but not 
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an undertaking. The foregoing outline of a conveyance 
will be illustrated by the following specimen of a simple 
purchase-deed of part of an estate Monging to an absolute 
owner in fee : — 

This Ixdrktctrb mads the day ot 

between A. B. of, Ac., of the one part and C. D. of, &c., of the otlicr 
part Whrbrab the eidd A. B. ia aeisod (among otlier hereditamoDt/^) 
of the meeeuage hereinafter described and hereby conveyed for an 
estate in fee simple in }> 088 ossion free from incunibranccH and has 
agreed to sell the same to the said C. 1). for i:i00 Kow this 
Ikdemturb WITNESSETH that in pursuauee of the said agieemcut 
and in consideration of the sum of £100 paid to the said A. B. by 
the said C. D. (the receipt whereof the said A. B. doth hereby 
acknowledge) the said A. B. as beneficial owner doUi herelty 
convey unto the said C. D. All that messuage or tenenient situate 
&c., and known as, kc. To Hold the premises unto and to the 
uso of the said C. D. his heirs and assigns [or in fee simple] 
And the said A. B. doth hereby acknowledge the right of the said 
C. D. to production and delivery of copies of the following docu- 
ments of title [metUumitiff thcvi] and aoth undertake for the safe 
onatody thereof In witness, Ac. 

It will be observed that throughout the deed there are 
no stops, the commencement of the several parts being 
indicate by ca])ital letters. The draft conveyance having 
been approved on behalf of the vendor, it is engrossed 
upon stout paper or parchment, and there remains only 
the completion of the sale, which usually takes place at 
the office of the vendor’s solicitor. A purchaser is not 
entitled to require the vendor to attend personally and 
execute the conveyance in Lis presence or that of his 
solicitor. The practice is for the deed to be previously 
executed by the vendor and delivered to his solicitor, and 
for the solicitor to receive the purchase -money on his 
client’s behalf, since a purchaser is, under the C. A., 1881, 
safe in paying the purchase-money to a solicitor producing 
a deed so executed, when it contains the usual acknowledg- 
ment by the vendor of the receij)! of the money. Upon 
the completion, the documents of title are handed over 
except in the case above referred to, and any claims be- 
tween the parties in resfiect of interest ui>on the purcliase- 
money, apportioned outgoings, or otherwise, are settled. 
The conveyance is, of course, delivered to the imrehaser, 
upon whom rests the obligation of affixing the proficr 
stamp — which he may do without penalty within thirty 
days after execution (Stamp Act, 1891). It may be added 
that, subject to any si^ecial bargain, which is rarely made, 
the costs of the execution by the vendor and other parties 
whose concurrence is necessary, and of any act required, to 
be done by the vendor to carry out his contract, are borne 
by the vendor. 

Ordinary leases at rack-rents are not generally preceded 
by a formal agreement, such as is common on a sale of 
land, or by an investigation into the lessor’s title. ^ 

As a rule, the principal terms are arranged be- 
tween the parties, and embodied with various ancillary 
provisions in a draft lease, which is prepared by the 
lessor’s advisers and submitted to the lessee, the ultimate 
form and contents of the instrument being adjusted by 
negotiation. If an intending lessee desires to examine the 
title he must make an express bargain to that ofliset, for 
under a contract to grant a lease the intended lessee is not 
entitled, in the absence of such express stipulation, to call 
for the title to the freehold (V. and P. Act, 1874). By 
the Statute of Frauds all leases, except leases for a term 
not exceeding three years, and at not less tlian two-thirds 
of the rack-rent, were required to l)e in writing. And now 
by the Real Property Act, 1845, leases required by law to 
be in writing are void at law unless made by de^. An 
instrument, void as a lease under the Act, may, however, 
be valid as an agreement to take a lease ; and since ^e 
Judicature Act, 1873, under which equitable doctrines pre- 
vail in the High Court, a person holding under ag agree- 



ment for a kNUNi; irf wlubK specif would be 

granted, is t i c^ ted i»%ll brratheif tfattH’^oourt as if such 
a lease were aliMdljfitee^ Pnl^ i rf fo agreed, 

a lease is always prepared by a leesba^^iji^^ at 
Expense of dtie lessee but the coM of titowonlerpart (i.e^ 
the duplicate axsfS&M by tBi .lessee) iS'Sill^y borne 
the lessor. ^ 


Upon the sale and conveyance of a lei|iehold proper!^ 
substantially the same pnx^ure is observed as above in- 
dicated in the case of a freehold. A few 
additional points, however, may be specially 
ApWj!*** mentioned. Under an open contract the 
vendor cannot be called upon to show the 
title to the freehold reversion (V. and P. Act, 1874 ; C. A., 
1881). Accordingly, the abstract of title begins with the 
lease, however old ; but the subsequent title need not bo 
carried back for more than forty years before the sale. The 
purchaser, apart from stipulation, must assume, unless the 
contrary a]){>ears, that the lease was duly granted, and 
upon production of the re<*ei[)t for the last payment due 
for rent before completion, that all the covenants and pro- 
visions of the lease liave been duly iKjrforrned and observed 
up to tlie date of actual completion. The appropriate 
word of conveyance is “ assign,” and a conveyance of lease- 
holds is generally called an assignment. The vendor's 
covenants for title implied by his assigning ** as beneficial 
owner ” include, in addition to the covenants implied by 
those words in a conv<)yance of freehold, a covenant limited 
in manner above mentioned, that the lease is valid, and 
that the rent and the provisions of the lease have been 
paid and observed up to the time of conveyance (C. A., 
1881). Where the vendor, as is the common case, remains 
Ikblo after the assignment for the rent and the perform- 
ance of the covenants, the purchaser must covenant to pay 
the rent, and perform and observe the covenants and pro- 
' visions of the lease, and keep the vendor indemnified in 
those res^K^cts. 

A mortgage is prepared by the solicitor of the mortgagee, 
and the mortgagor bears the whole expenses of the traiis- 
action. It is seldom that there is any pre- 
o jr.asvf. agreement, iKscauso (1) a contract to 

lend money is not specifically enforceable ; and (2) inas- 
much as the primary o})ject of a mortgagee is to have his 
money well secured, he is not, generally, willing to submit 
to restrictions as to title or evidence of title which might 
giws rise to difficulty or expense in the event of a sale 
mortgaged property. An intending mortgagor is 
aceovi^gly required to show a title easily marketable, and 
to verify it at his own cost. A mortgage follows the same 
general form as a conveyance on sale, the principal points 
of difference being that the conveyance of the pro})erty is 
preceded by a covenant for the payment of the mortgage 
^jjBoney ind interest, and followed by a proviso for recon- 
veyance upon such payment, and by any special pro- 
^ visions necessary or proper in the circumstances, such as 
covenant for insurance and repairs where the security 
' /eDmp0l^ buildings. The covenants for title implied by 
yii moftg^or conveying **as beneficial owfier ” are the same 
in *t&||K(!iase of a vendor, but they are absolute and not 
' qualifim m the manner above ^int^ out. 


The boTieficial operation of the C. A., 1881, in shortening con- 
; Toyances is well illustrated by a moAm mortga^p. For, by virtue 
^ of the Act, a mortgagee by deed executed after its commencement 
hts, subject to any contrary protisions contained in the deed, the 
' ^ following powers to the like extent ss if they had been conferred 
in terms : (1) a power of sale exercisable after the mortgage money 
has become due (a) if notice requiring fuiyment has been served 
and not complied with for three months ; (b) if any interest is in 
arrtar for two months ; or (e) Am has bwn a breach of some 
obligation under the dera or the Act other than the covenant for 
, payment of the mortgam money or interest ; (2) a |K>wor to insure 
' anbjeot to certain restrmtions ; (8) a power, when entitled to sell, 


t^ appotSl^l^MttiBr j and (4) a power while in powmion to cut 
and sell Act contains ancillary provisions enabling 

a mortgag to convey the property for such estate or 

itttlff^aB It' the lubjeot of the mortgage, and to give a valid 
fcr ^ pumhsM-money, and the jnirohaser is amplywo- 
^ ifny iiregularities of which he had no notice. There 
,^.^arge powe» of leasing conferred by the Act VLwn mortgagor 
while respectively in possession^ and a |)ower for 
the mortgagor, whilst entitled to redeem, to Inspect and take 
copies of title deeds in the mortgagee’s possession. The elaborate 
provisions for all these pur|K>Bes which were formerly inserted in 
mortgage deeds are now omitted ; but sometimes the operation of 
the Act is modified in certain respects. The procedure upon a sale 
by a mortgagee is the same as in the case of any other vendor, 
lie conveys, nowovor, as mortgagee,” these words implying only 
a covenant by him against incumbrances arising from his own acts. 


The frame of a strict settlement of real estate, which is 
usually made either on marriage or by way of resettlement 
on a tenant in tail under an existing settlement 
attaining twenty-one, has been much simplified ; 
but such settlements still remain the most 
technical and moat complicated of legal instruments. By 
virtue of the Settled I^nd Acts, 1882 to 1890, tenants 
for life and many other limited owners have extensive' 
powers of sale, of leasing, and of doing numerous other acts 
required in a due course of management. These powers 
cannot bo excluded or fettered by settlors. They are, as a 
rule, considered in practice to be suflicient^ and the corre- 
sponding elaborate provisions fonnerly inserted in settle- 
ments are now omitted, the operation of the Acts being 
merely supplemented, where desirable, by some extension 
of the statutory powers, in relation, to the invest- 
ment and application of cajntal money. To complete the 
statutory machinery it is desirable that persons should be 
nominated by the settlement trustees for the purposes of 
the Acts. Since the C. A., 1881, provisions for the pro- 
tection of jointresses or persons entitled under settlements 
to rent charges or annual sums issuing out of the land are 
no longer required, as all such persons have now i)ower8 of 
distress and entry, and of limiting terms to secure their 
respective interests. Terms for raising portions must still, 
however, be expressly created. The C. A., 1881, also con- 
fers large powers of management during the minorities of 
infants beneficially entitled upon persons either appointed 
for the puri) 08 e by the instrument or being such trustees 
os are mentioned in § 42. An estate in tail may now Ije 
limited by the use of the words “ in tail ” without the words 
“heirs of the body” fonnerly necessary. And a settlor 
generally conveys “ as settlor,” by which only a covenant 
for further assurance is implied under the C. A., 1881. 
Personal settlements are most often mode upon marriage. 
The settled property is vested in trustees, either by the 
settlement itself, or in the case of cash, mortgage debts, 
stocks or shares, by previous delivery or transfer, upon 
trusts declared by the instrument. 


The normal trusts after the marriage are (1) for investment; 
(2) for payment of the income of the husband’s property to him for 
life, and of the wife’s property to her for life lor her separate use 
without power of anticipation whilst under coverture ; (3) for pay- 
ment to the survivor for his or her life of the income of both 
properties ; (4) after the death of the survivor, both as to capital 
and income, for the issue of the marriage as the husband and wife 
sliall jointly by deed appoint, and in default of joint appointment 
as the survivor shall by deed or will appoint, and in default of 
such appointment for the children of tne marriage who attain 
twenty-one, or being daughters marry, in equal shares, with the 
addition of a clause ^lled the hotchpot clause) precluding a child 
who or whose issue takes a part of the fund by appointment from 
sharing in the unappointed part without bringing the appointed 
share into account. Then follows a power for the trustees with 
the consent of the parents whilst respectively living to raise a part 
(uHually a half) of the share of a child and apply it for his or her 
advancement or benefit. Power to apply income, after the death 
of the life tenants, for the maintenance and education of intents 
entitled in expeotancy, is conferred upon trustees by C. A*, 1881. 
The ultimate trusts in the event of there being no children who 
attain vested interests are (1) of the husband's property for him 
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'Ifikt absolat^y 


abiolately ; and (2) of tha wife*a property for. 

when disoovert by deed, or whether 
will, appoint, and in default of appointm , , . 

if she survive the husband, but if not, then ftir her of kin 
under the Statute of Distributions, exoludin|^ the husbaa^ < 
all ordinary parposes the trustees have now i^er^Mioiis atij|p|« 

aufflciont powers s»d indenmities. 

cases need special protection against 
ing new tmstoii, is applied by the 
usually made exerpisable by the husband and wife during their 
joint fives, and by the survivor during his or her life. 

The form and oontents of wills are extremely diverse. 
A will of, perhaps, the commonest tyjm (a) appoints 
executors and trustees ; (6) makes a specific dis- 
position of a freehold or leasehold residence ; (c) 
gives a few legacies or annuities; and (d) devises and 
bequeaths to the executors and trustees the residue of the 
reid and personal estate upon trust to sell and convert, to 
invest the proceeds (after payment of debts and funeral 
and testamentary exjjienses) in a specified manner, to pay 
the income of the investments to the testator’s widow for 
li^ or until another marriage, and subject to her interest, 
to hold the capital and income in trust for his children 
who attain twenty-one, or being daughters marry, in equal 
shares, with a power of advancement. Daughters’ shares are 
frequently settled by testators upon them and their issue 
on the same lines and with the same statutory incidents as 
Above mentioned in the observations u|X)n settlements; 
and sometimes a will contains in like manner a strict 
settlement of real estate. It is a point often overlooked 
by testators desirous of benefiting remote descendants that 
future interests in property must, under what is known as 
the rule against perpetuities, be restricted within a life or 
lives in being and twenty-one years afterwards. In dis- 
posing of real estate “ devise ” is the appropriate word of 
conveyance, and of |)ersonal estate “ bequeath.” But neither 
word is at all necessary. “ I leave all I have to A. B. and 
appoint him my executor ” would make an effectual will 
for a testator who wished to give all his property, 
whether real or |)ersonal, after payment of his debts, to a 
eingle person. By virtue of the Land Transfer Act, 1897, 
Part I., real estate of an owner dying after 1897 now vests 
for administrative purposes in his executors or adminis- 
trators, notwithstanding any testamentary disposition. 

It remains to mention that by the Land Transfer Act, 
1897, a system of compulsory registration of title, limited 
for the present to the county of London, has been esta1> 
lished. (See Land Rbgjstbatiqn.) 

United States , — Conveyances of real estate in the United States 
are simple in form, and are often prepared by those who have Iiad 
no professional training for the purpose. Printed blanks, sold at 
the law-stationers, are commonly employed. The lawyers in each 
state have devised forms for such blanks, sometimes peculiar in 
some points to tlie particular state, and sometimes copied verbatim 
from those in use elsewhere. Deeds intended to convey an al)solute 
estate are generally either of the form known as warranty deed or 
of tlwt known as reieass deed. The release deed is often used os 
a primary conveyance without warranty to one who had no prior 
interast in the land. Uniformity in deeds is rendered iNirtioulaiiy 
desirable frotn the general prevalence of the system of recording 
all conveyances at length m a public office. Jtocord books are 
printed for this purpose, containing printed pages corresjionding 
to the printed blanks in use in the particular state, and the 
recording officer simply has to fill up each i>age as the deed of 
similar form was filled up. One set of books may thus be kept 
for reoordlng waiTanty deeds, another for recording release 
another for recording mortgage deeds, another for leases, Ac. 

Authorities. — Daviiison. Prsoedsnls and Forms in Con- 
vsyawAng, London, 1877 and 1885.<— Esr and Elphikstonx. 
Comjpsfndiwm of Pneodsnts in Oonisayanaing, London, 1899. — 
Elphinbtonx. Introduction to Conwyandny, London, 1900. — 
Pollock. The Land Laws, London, 1896. 

(s. Wa. ; 8. E. B.) 

ConWfty (or Abxbgonway), a summer resort, muni- 
cipal town, and parish in the county of Carnarvon, Wales, 


kve now sMer^ous stip^ river ia ^qilied b# two>ridges*-a 
They may, however^i h gy m < f^ridgo, sin^ar to that at and Ofijy 

Wlflj sum.*, i. 184«S, y 
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14 miles Biut^ and 225 north- 

west from LoiMiaiti it is huSt oA' tbs aids and at the foot 
of a hill^e^ fki) ait.^ mouth of tba tirer Genway, with ' 
.Great Oriiieil%l||^ and Jilandudaa 4- spies to the north, 
river two>ridges^«-a tubular railway 

40 fuet sliortcr, 

. la a haudsome sus- 
pension bridg«i^ designed by Telford and built of white 
stone., in keeping with the castle, in 1822™2C, One of 
the old housc^s of the town, the £lizal)etliau Plas Mawr, 
is the headquarters of the Hoyal Cambrian Acmlemy of 
Art. There are still a few fragments of the Cistercian 
abbey founded in 1185. The princiiml public buildings 
are the guildhall and the market liall; and there are 
a new bronze fountain, a convalescent home for children, 
and golf links. Area of the i)arish, 2437 acres; of the 
municipal borough, 3312 acres. Population of borough 
(1891), 3442; (1901), 4660. The river Conway, about 
30 miles long, drains the beautiful Vale of Conway, in 
which stand Bettws-y-Coed, Llaurwst, and Trefriw, the 
last-named a favourite artists’ haunt. 

COOCh (or Kuch) B6h Afp a native state of India, in 
Bengal, a submontane tract, not far from Darjiling, entirely 
surrounded by British territory. Area, 1 307 sq. m. Popula- 
tion (1881), 602,624 ; (1901), 567,037. The gross revenue 
in 1897-98 was lls.22,39,668. The present Maharaja, 
Nripendra Narayan, G.C.I.K., was born in 1862 and odu- 
cat(^ under British guardianship at l^itna and Calcutta. 
He is Hon. Lieutenant-Colonel of the 6th Bengal Cavalry. 
In 1897-98 ho served in the Tirah campaign on the staff of 
General Yeatman-Biggs, and received the distinction of aC.B. 
In 1878 he married a daughter of Keshub Cliundra Sen, 
the Brahmo leader. His eldest son has been educated in 
England, Among other improvements, a railway has been 
constructed, with the assistance of a loan from the British 
Government, for a length of 22 miles, which is now being 
extended for a farther 12 miles. The oarthciuake of 12 th 
June 1897 caused damage to public buildings, roads, Ac., in 
the state to the estimated amount of Ks. 15,00,000. 

The town of CoocH Behar is situated on the river 
Torsha, and has a railway station ; population, 9535. 

COOkf El Isa (1818-1889), English author, was 
born in 1818, in Southwark, being the daughter of a local 
tradesman. She was self-taught, and began when a girl 
to write poetry for such periodicals as the Weekly Dlspodch 
and New Monthly, In 1840 she published Melaict^tm^ 
other Poems, and from 1849 to 1854 conducted a jiaper 
for the family called Eliza Cook's Joumed, She also pub- 
lished Jottings for my Journal (1860), and New Echoes 
(1864) ; and in 1864 she was given a Civil List jicnsion of 
£100 a year. As the author of a single poem, “The Old 
Armchair,” Eliza Cook’s name was for a generation . 
1838 a household word both in England and in America, 
her kindly domestic sentiment making her a great favourite 
with the working-class and middle-class pubUc. She died 
at Wimbledon, 25th September 1889. ' ^ ^ 

Cook, ThomAS (1808-1892), traveU^ agents 
was bom at Melborfme in Derbyshire on 22nd^oveni- 
ber 1808. Bi^inning work at the age of ten, he was 
successively a gardener’s help and a wood -turner at 
Melbourne, and a printer at Loughborough. At the age 
of twenty he became a Bible-reador and village missionary 
for the county of Rutland; but in 1832, on his marriage, 
combined his wood-turning business with that occupation. 
In 1840 he became actively associated with thh temper- 
ance movement^ and printed at bis own expense various 
publications in its interest, notably the Childrm's Temper- 
ance Magazine, the first of its kind to appear in Engird. 
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In June 1841 a .meeting was to Im held at Lough- 
borough in conhm^^ inth tms movemeilt, and Cook was 
struck with the hM iSI getting the sail^ay ^niqpany to run 
a si)ccial train fikim* Laiitester jtoV The com- 
pany coiiHented, aih|r^oi| ^5th were carried 570 

passengers from Leisester to Lohjjmorongh and back at a 
siiilling a hood. This is believed to be the first publicly- 
advertised excursion train ever run in England — private 
“ specials,” reserved for members of institutes and similar 
bodies, were already in use. The event caused great 
excitement, and Cook received so many applications to 
organiise similar parties that he henceforward deserted 
wood-turning, while continuing his printing and publishing. 
The summers of the next three years were occupied with 
excursions like the first ; but in 1845 Cook advertised a 
pleasure-trip on a more extensive scale, from Leicester to 
Liverpool and back, with opportunities for visiting the 
Isle of Man, Dublin, and Welsh coast. A IlarMook 
of the Trip to Liverpool was supplied for the use of 
travellers. A trij) to Scotland followed, and the excur- 
sionists were received in Glasgow with music and salute of 
guns. The next great impetus to popular travel was given 
by tho Great Exhibition of 1861, which Cook hel])ed 
165,000 visitors to attend. On tho occasion of the Paris 
exhibition of 1855 there was a Cook’s excursion from 
Leicester to Calais and back for XI, 10a The following 
year saw the first grand circular tour in Europe. This part 
of (yook’s activity largely increased after 1863, when the 
Scottish railway managers broke off their engagements 
with him, and loft him free for more distant enterprise. 
Switzerland was opened up in 1863, and Italy in 1864. 
Up to this time ‘‘Cook’s tourists” had been personally 
conducted, but now he began to be an agent for the sale of 
l^^mglish and foreign tickets, tho holders of which travelled 
independently, Switzerland was tho first foreign country 
accessible under these conditions, and in 1865 nearly 
tho whole of Euro|)o was included in the scheme. Its 
extension to the United States followed in 1866. For the 
benefit of visitors to the Paris exhibition, C(X)k made a 
frc*,sh dc])arturo and leased a hotel there. In the same 
year began his system of “hotel-coupons,” providing 
accominodation at a fixed charge. Tho year 1869 was 
marked by an extension of Cook’s tours to Palestine, 
followed by further developments of travel in the East, his 
son, John Mason Cook, lacing appointed in 1870 agent 
of tho Khedivial Government for j)a8senger traffic on tho 
Nile* The Franco-Prussian war of 1870-71 expected 
to damage the tourist system, but, as a matter of fact, 
encouraged it, through the demand for combination, inter- 
national tickets enabling travellers to reach the south of 
Euroi^e without crossing tho belligerent countries. At the 
termination of tho war a party of American freemasons 
visited l^aris under Mr J. M. Cook’s guidance, and became 
tho precursors of the prescint vast American tourist traffic. 
At the beginning of 1872 Mr J. M. Cook entered into 
formal mrtnership with his father, and the firm first took 
its well-known appellation of Thomas Cook and Son. In 
1882, on the outbi*oak of Arabi Pasha’s rebellion, Cook and 
Son we«e commissioned to convey Sir Garnet Wolseley and 
his suite to Egypt, and to transport tho wounded and sick 
up the Nile by water, for which they received tho thanks 
of the War The firm was again enijJoyed in 1884 

to convey GendVGordon to the SucUin, and the whole of the 
men (18,000) and stores necessary for tho exjiedition after- 
wards sent to relieve him. In 1889 Cook and Son acquired 
tho excMIive right of carr 3 ring the mails, specie, soldiers, 
aud officials of the Egyptian Government along the Nile. 
In 1891 the firm celebrated its jubilee, and on 19th July 
of the following year Thomas Cook died. He had been 
afflicted with blindness in his declining years, (j* m‘f.) 


Cook olll^nrmr Island^ a Polynesian archL 
the Tropic of Capricorn, some 700 miles 

MjlibAt of Samoa, mainly between 150*-160” £. 

It ooiqftrises ten partly volcanic, p|ttly coralline,, 
the more iffiportant of which are hilly, 

lertU^ and well watered, with several ^ 

feet kigh, above which towers the majeajm|n|lbnga vol- 
cano (4000 feet), the culminatii^ point oyiBvPiipelBgo 
Mangaicb {Mangia)\ Atto/teK, with luxuriatttw palm 
groves; Atui (Vatut) ; Mitiero; Mauhi; Fmuaiti; and the 
two Ilervey islets, which give an alternative name to the 
group. The total area is 142 square miles, and the 
popidation in 1900 was 8400, Owing to its healthy, 
equable climate, the archipelago is well suited for Euro- 
pean settlement; but the dangerous fringing coral reefs- 
render it difficult of access, and it suffers a&> from the 
absence of good harbours. The natives, who are of Poly- 
nesian stock and speech, are nearly all Protestants, and 
since 1890 have eiijoy^ a general Legislature and an 
Executive Council, of which the ArikU (“Kings” and 
“ Queens ”) are members. But all enactments are subject 
to the approval of the British Besident at Barotonga, and 
a British Protectorate, proclaimed in 1888, was followed by 
the annexation of the whole archipelago by the Governor- 
of New Zealand in November 1900. 

OooktOWIlp a seaport in Queensland, Australia,, 
in the county of Banks, at the mouth of the Endeavour 
river, about 1050 miles north-west of Brisbane. It is 
visited by the ocean steamers of several lines, and is the 
centre of a very extensive hSche de mer and pearl fishery. 
Tin and gold are worked in the district. The population 
in 1898 was estimated at 2560. 

^ Wont Australia, about filO* 

miles by rail east by north of Perth and Freemantlc, 
and 528 miles by rail north-east of Albany. Its- gold- 
field, now considered a permanent one, 'was discovered in 
1891* In course of time it will prolmbly be connected 
with Esperance, the natural port of the goldfield, by 
railway. Its population was estimated in 1898 at 13,000 
that of the goldfield at about 30,000. 

Coopsrp P0ter (1791-1883), American manu- 
facturer, inventor, and philanthropist, was bom in New 
York on 12th February 1791. As a boy he worked 
with his father at hat-making, brewing, and brick-making, 
and had little opportunity for attending school. At the 
ago of seventeen ho was apprenticed to a carriage-builder. 
When he became of age ho engaged in the manufacture of 
machines for shearing cloth, and during the war of 1812 
his business was very profitable. Later he took up witli 
success the manufacture of glue. About 1828 he erected 
the Canton Iron Works at Baltimore, Md., and in this 
enterprise laid the foundations of his fortune. In 1830* 
he designed and constmeted the first locomotive built in 
America. Ho subsequently sold his works at Baltimore, 
aud erected at Philippsburgh, Pa., the largest blast 
furnaces erected in America up to that time, and enlarged 
his enterprise by purchasing iron mines in the vicinity and 
building a railway to transport their ore to his furnaces. 
He was actively interested in the laying of the first 
Atlantic cable. His memory is perpetuated in the Cooper 
Union for the Advancement of Science and Art, which he^ 
founded iiT New York in 1854. This isplendid institution 
is designed especially to furnish educational opportunities 
to the working clasm. Its principal features are a free 
library and reading-room, lecture courses, and night and 
day classes. In the election of 1876 he was the candidate 
of the National Independent party for the presidency.. 
He died in New York, 4th April 1883. 
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Oooperp ThQmM Sidney (1803-1902), 
“Pngliwh painter, was bom at Canterbury on 26tli September 
1803. In very early childhood he showed in many ways 
the strength of his artistic inclinations, but as the circum- 
stances of his family did not admit of his receiving any 
systematic training, he began before he was twelve years 
old to work in the shop of a coach painter. A little later 
be obtained employment as a scene painter; and he 
alternated between these two occupations for about eight 
years. But the desire to become an artist continued to 
influence him, and ail his spare moments were given up to 
•drawing and painting from nature. At the ago of twenty 
he went to London, drew for a while in the British 
Museum, and was admitted as a student of the Eoyal 
Academy. He then returned to Canterbury, where he was 
able to earn a living as a drawing-master and by the sale 
-of sketches and drawings. In 1827 he settled in Brussels ; 
but four years later he returned to London to live, and by 
showing his first picture at the Boyal Academy (1833) 
began an unprecedentedly prolonged career as an exhibitor. 
Cooper’s name is mainly associate with pictures of cattle 
or Aeep^ and the most notable of the many hundred he 
{reduced are: '^A Summer’s Noon” (1836), “A Drover’s 
Ilalt on the Fells” (1838), ^*A Group in the Meadows’* 
{1845), “The Half-past One o’Clock Charge at Water- 
loo” (1847), “The Shepherd’s Sabbath” (1866), “The 
Monarch of the Meadows” (1873), “Separated but not 
Divorced” (1874), “Isaac’s Substitute” (1880), “Pushing 
off for Tilbury Fort” (1884), “On a Farm in East Kent” 
{1889), “Return to the Farm, Milking Time” (1897) [see 
Plate]. He was elected A.E.A. in 18^5, and KA in 1867. 
He presented to his native place, in 1882, the Sidney 
Cooper Art Gallery, built on the site of the house in which 
he was bom. He wrote his reminiscences, under the title 
of My Life^ in 1890; and died on 7th February 1902. 


00-0|MFatlve SOClatiM.— The progress of 
oo - operation, during the last twenty years of the 
19th century, was very remarkable, both in the United 
Kingdom and abroad. Not only have the societies, in 
spite of numerous failures, greatly increased in number, 
membership, capital, and trade, but they have come into 
•close relations, both commercial and for propaganda, with 
other co-operative societies in their own country and 
abroad ; and finally an important International Co-operative 
Alliance has been fonned for promoting mutual helpfulness 
and international trading relations. 

Tbs following figures show the growth of oo-operation— that is to 
say, of working-olass oo-operation— iu the United Kingdom 

Societies. Members. OsplUl. Business. 

1876 . , 1113 498,189 £5,742,297 » £18,647, 817» 

1899 . . 1858 1,675,998 28,267,898 75,422,895 


Practically all these soeieties are registered with limited liability 
under the Industrial and Provident Societies Acts, their government 
is democratic, based on one rote for man or woman ; and their 
members (or shareholders) and committeemen are almost exolusively 
the more provident of the working classes or belong to the dass 
just above, ^ 

ra^Lif*!.***?.*^**^ figures ie(wwsiit Workmen's 

Distribufave or stores, flouring chiefly in the North 

\ ^ Kngland and iu Scotland, and numbering 1446, with 
1,618,461 members, £22,294,624 capital, and sales of £45,047,446 

mtirikm- S ^ *bat of Leeds, with 

49,000 mmbers and £1,500,000 sale^ The shares in 
X i. "o^l^ties are withdrawable in cash and not 

tranitferable. Their method is the “ Roohdale system," now spread 
over the world, whioh the twenty-eight poor weavers of B^h- 
dale ^e co-operation, untfi then mfle but a dream and a series 
of failing into a giwt psctical suooess. A record is kept, by 
niGMs ofmtol olieoks or otherwise, of each member’s purchases ; and 
at the end of each q^rter, after payment of a fixed interest (never 
inme than 5 per cent., and in very many sooieUee less) on shares, 
and sometimes a proportion of profit to ifae employees, the surplus 


^ Figure not quite, ^mplete. 


is divided to the members in proportion to their purcliasoa. Tims 
tliey in effect obtain their necessaries at cost price. Not far from 
£7,000,000 is thus returned in the year, averaging nearly 2s. BJ. iu 
the £ of purchases. In many successful societies an oven higher 
dividend on purchases is iiaid, but the average prices of goods sold 
arc often fixed above those current in the neighbourhood, so that 
the members, in addition to saving the retailor's profit, uso their 
Society as a sort of savings bank, wiiere they put away a halfpenny 
or so for every shilling they spend. In addition to retailing, a 
store often manufactures bread, clothes, bouts, or flour, or farms 
land, nsually for its own members only, but occasionally for sale to 
other societies also. Their productions in this way reach about 
£4,000,000 a year. They also invest large and increasing sums in 
building cottages to sell or let to their momhers ; and they lend 
largely to their members to enable them to buy cottages. 

Outwardly these stores may look like mere sliops, but they 
are really much more. First, they are managed with a view 
not to a pr^riotor’s profit but to cheap and good com- 
modities. fondly, they have done an immense work 
for thrift and the material prosiierity of the working classes, 
and as teachers of business and 8clf:goverument. Bui, further, 
they have a distinct social and economic aim, namely, to correct 
the present ineciualitiea of wealth, and substitute lor the cora- 
)>etitive system an industiy controlled by all in the common 
interest and distributing on principles of equity and reason, 
mutually agreed on, the wealth produced. With this view they 
acknowledn^ the duties of fair pay and good conditions for 
their own employees, and of not buying goods made under bad 
conditions. The host societies further set aside a small proportion 
of their profits for educational purposes, including concerts, social 
gathering, classes, lectures, reading-rooms and libraries. They 
often make grants to causes with which they sympathize ; and their 
members are often prominent in local government affairs, co- 
operative candidates being ocoasionally run for school-boariis and 
town councils. Though the societies are uon political, they are 
usually centres of “progressive" ideas. There are of course many 
defects, and of their million and two- thirds members a large, and 
many fear an increasing, proportion, attracted by the prosperity of 
the societies, think chiefly of what they themselves gain ; but the 
government of the movement has, hitherto at least, been largely 
111 the hands of men of ideas who believe that stores are but a step 
to co-operative production and on to the “co-operative co?nmon- 
wealth. 


It is indeed only when we come to federations of co-operative 
societies, and above all to production, with its large number of em- 
ployees, that the industriid and educational side of the movement 
is most seem. The Co-operative Union, Limited, for instance, is a 
propagan^t federation of all the chief oo-operative societies in 
Great Britain, and some in Ireland, which does a great amount of 
educational work. Its income is over £8000 a year ; it looks after 
tlio legal and parliamentary interests of the societies, carries on 
much educational work by means of literature, lectures, classes, 
scholarships, summer meetings at the universities, and so on ; 
organizes numerous local couferenoes for discussion, and once a year 
a great national Co-operative Congress and Exhibition of produc- 
tions, in some chief centre of population. The Co-operative Whole- 
sale Society, Limited, is a trading federation of nearly 1100 stores, 
ivhich include over 1,300,000 inaividuals. Founded in 1868 on a 
small scale, in 1901 its capital was £3,314,887 and its employees 
about 11,000. Its sales in 1901 were estimate to roach £ 1 7,000, 000. 
Besides its merchant trade, it manufactures to the value of 
£2,500,000, owning factories, warehouses, and land in „ . 
many districts. It owns steamships and is a large 
importer, and is also the bank of the Co-operative Societies, and 
the chief outlet for the always redundant capital of the stores. 
The Scottish stores also have their Wholesale Society, not less im- 
portant relatively. For many purposes these two societies are in 
Mrtnership. Their net nrofits are returned to the stores as a 
dividend on purchases, ana thenoe to the whole body of members. 
There are also smaller local federations of stores, mostly for com- 
nulUng and baking. 

Strongly oontrasting with this production by associations of 
consumers, or “consumers’ production," is the co-partnership or 
“Labour Co-partnership" branch of co-operation. 

The simplest form of such oo-operation is an aasociation Co^pmrt^ 
of producers formed to oariy on their own industry, atnhip. 
Orimnally such associations were intended to consist 
■olmy of the workers employed, but membership is now open to 
the distributive societies, which are their chief onstoiners, and 
usually to all s 3 rmpariiizerB. Shares are transferable, not with- 
drawable. Profits first pay the agreed “wages of capital," and of 
what remains the main part goes to the employees as a dividend 
on their wages and to the customers os a dividend on their 
purchases. In well-established societies the dividends on wages 
average about Is. on the £ of wages. ’This is not usually paid 
in oasb, but credited to the employees as share eapital, whepeby 
all may become members. Besides iji^her prodii|er8' associations, 
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more or loss co-operative, there were, at the end of 1900, 90 such 
cO'^Nirtnership associations at work in England. Some of them 
are very small, while others have businesses of £40,000 a year 
or more ; the majority show fair, sometimes large, profits. Each 
is governed by a ooromittoe, or directors, who are elected by the 
members and appoint a manager. 

Wo conRtantly hear that co-oi)erative production is a 
failure. There have no doubt b^n many failures, especi- 
ally of big exfieriments attempted among men totally 
unprepared. But many of the failures counted were not 
truly co-operative. At the present day consumers’ pro- 
duction is successful beyond all question, while the net 
growth of producers’ associations in recent years has been 
marked lK)th in number and importance. These two 
forms of production best illustrate the two rival theories 
which divide British co-operation, and between whose 
partisans the conflict has at times been sharp. The 
consumers’ theory maintains that all profit on price is 
abstracted from the consumer and must be 
M#o!nrM. returned to him; while to him should also 
belong all capital and control, subject to such 
regulations as tlio State and the Trade Unions enforce. 
This theory is fully exemplified in the English Wholesale 
Society, and in one of the com mills, which employ 
workmen, whether co-operators or not, for wages only and 
admit no individual, but only co-ojKsrative societies, to 
Tnembershi]!. It is also exemplified by the great majority 
of the stores, though in their case the employee may 
become a member in his capacity as a consumer. The 
co-i)artnership theory, on the other hand, maintains that 
the workers actually employed in any industry, whether 
distributive or productive, should be partners with those 
who find the capital, and those who buy the produce, and 
sliould share with them profit, responsibilities, and control. 
The consumers’ imrty contend that societies of producers 
make a profit out of the consumers, and thus are never 
truly co-operative, while as they multiply they must 
compete against each other. The co-imrtnership i)arty 
answer that labour at least helps to make the profit, and 
that competition, as yet almost insignificant between their 
societies, can be avoided by federating them (a process 
long ago begun) for buying and selling in common, and 
for other common purposes, while leaving each the control 
and responsibility of its own affairs. They further advocate 
the eventual federation of the productive wing of co- 
o]3eration with the distributive wing for settling prices 
and all matters in which their interests might conflict In 
this way they say the co-operative system may extend in- 
definitely without sacrificing cither individual responsibility 
and freedom, or a general unity and control, so far as these 
are necessary to secure the common interest On the other 
hand they hold that the opposing system tends more and 
more to centralization and bureaucracy, and divorces the 
individual workman from all personal interest in his work 
and from any control over its conditions. They contend, 
moreover, that, in H£>ite of the great advantages consumers’ 
production has in its command of a market and of abund- 
ant capita], only a small part of industry can ever be 
carried on by associations of the persons who actually 
consume the produce. 

On the workit^ out of thesn two principles depends the fiitare of 
co-opentioii. The example 4f Sootland probably throws light on 
the problem. There co-operative production, amounting in 1900 
to £i, 81 5, 042, is nearly alt carried on by federations of consumers' 
sooietios, including the Soettish Wholesale, applying more or less 
successfiilly the co-partnership principle-— i.e., their eifeqdoyees are 
admitted to sharo in profits, and may become members, whereby 
they are farther admitted to share capital and control The 
typo of organization hence resulting is very much the same as 
where a society of producers admits consumers* societies to mem- 
beo^ip and s^ aside a proportion of the profits to be returned 
to them as divmend upon their purchases. To this type, wo have 
seen, English productive sodleties started by producers nave come, 


and it would appear that those started by consumers most tend 
to it. Besides the sooieries already mentioned, the Irish co- 
operative dairies rank as oo-tMulaieTship. The earliest and latest 
statistics of British and Irish oo-operative productive societies, of 
whatever origin, accepting that principle are : — 


Societies at work . 
Trade . 

Capital 

Profits 

Losses 

Dividend on Wages 


1883. 1000. 

. 15 265 

£160,751 £3,558,598 

£106,436 £1,547,729 

£9,081 £158,815 

£114 £7,418 

Unknown £20,645 


An association of co-operative societies and individuals, called 
the Labour Association, exists to maintain this principle of co- 
partnership in co-operative production and also promote its gradual 
^option in businesses of a capitalistio character. Some progress 
in this latter direction is being made, there being a tenaency tf> 
improve upon mere profit-shamig by capitalizing the workman’s 
"bonus,” whereby he becomes a shareholder and the business is 
gradually modified in a co-operative direction. There are remark- 
able instances of such modifioation abroad, notably that of the 
great iron-foundry and " Familist5re ” at Guise in France; the 
roost noteworthy in England is that of the SouUi Metropolitan Gas 
Company. After only a few years of the system 8000 workers own 
shares worth over £103,000 besides £83,000 on deposit ; they also 
elect two of themselves directors of the Company. Unfortunately 
tills example is marred by a feud with the TVaoe Unions, whereas 
there is usually friendship and even alliance between Trade 
Unionism and co-partnership, and other, oo-operative societies. 


In Ireland stores have not hitherto flourished, though 
a few exist. Irish co-o})cration is agricultural, and dates 
from the foundation of one co-operative dairy in 1889. 
Thence has grown a movement already of great im- 
2 K)rtanco and rapidly advancing. In 1890 there was still 
only one such society, iii 1891 there were 17, but on 
Slat December 1900 there were 412, of which 
171 were dairies, 106 agricultural societies, and 
76 banks. By August 1901 the societies 
numbered about 470, of which of course not all were 
yet at work, and the members about 54,000. To form 
a dairy the small working farmers of a district register 
a society and take up shares of £1 each, in proiiortioii 
to the number of their cows. Each brings his milk 
to be separated, is paid for the butter-making material 
it contains, and receives back skim milk. Any profit is 
divisible, nine-tenths to the sujipliors of milk in proportion 
to the value of their supplies, and one-tenth to the dairy 
employees as dividend on wages. These dairies in 1900 
produced butter worth more th^ £700,000. Tlieir rapid 
spread is due to their great influence in improving the 
quality of butter, and hence raising the farmers’ gains. 
The agricultural ” societies are chiefly engaged in buying 
farm requisites pure and cheap, and retailing them among 
their members ; in this way they have saved the farmers 
very largo sums. Tlieir trade is about £100,000. The co- 
operative banks, many of them just beginning, are of the 
Kaiffeisen type described later (though a few have limited 
liability) and aim at providing peasants with necessary 
capital and exiiclling the usurer. They are increasing 
rapidly. Ang)ng miscellaneous objects of co-operation 
are selling eggs, poultry, barley, and pigs, joint ownership 
of machinery, joint grazing, potato -spraying, producing 
flax, and so on, and these promise a great growth in 
number and variety. The dairy societies, moreover, have 
federated into an agency for reaching the English market ; 
and the agriculture societies into an Irish Wholesale for 
purchasing to .the best advantage. Besides the direct 
profits and economies of iHese societies, they have greatly 
benefited Ireland by teaching men of all classes, parties, 
and religions to act together for peaceful progress ; they 
have led to a wide diffusion of better agricultural know- 
ledge, and to the establishment by Qovemment of the 
Agric^toral Department. 

Turning abroad we fin^, in almost all civilized countries. 
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important and growing movements roughly similar to 
those above described, but, on the whole, less 
Ponljl^ identified with the working classes, and less 
*** coloured by their social and economic ideals. 
The most prominent fact since 1877 is the gr^t growth 
of agricidtural co-operation from small dimensions, till it 
amounts to a great force almost ever^here, and in some 
countries to a revolution; notably in Denmark, where 
almost every village is an example of varied co-operation, 
dealing with butter, eggs, bacon, stock, bee-keeping, or 
fruit-growing, or with 1^ supply of household or farm 
requisites, to the great enrichment of the country. Co- 
oi)erative dairies appeared in Denmark in 1882 ; in 
1900 they numbered 1052, dealt with four-fifths of all the 
milk of the country, and produced butter worth£7, 000,000. 
Co-operative bacon factories began in 1887, and in 1900 
dealt with six-tenths of all the pigs ; and so on. Agricultural 
co-operation is now the strongest branch of the movement 
in France, and its backbone are the agricultural syndicates 
or associations. These, though they began only in 1883, 
numbered 1500 in 1895, and now probably number 2500, 
w'ith 700,000 to 800,000 members. They are not techni- 
cally co-operative societies, but rather trade unions, and 
they have certain political and professional aims; but 
they do an immense amount of co-operative work, especially 
in associated buying, and they spread the spirit of associa- 
tion everywhere, and promote many strictly co-operative 
societies. Everywhere the main features of this agri- 
cultural movement, alike in Franco, Germany, Italy, 
Belgium, Holland, or in Canada, Hew Zealand, and the 
United States, are similar to those we have seen in Ireland 
and Denmark; it is supplementary to individual culti- 
vation; hardly ever does it appear as associations for 
cultivating in common, and, speaking generally, it has no 
very ideal aims, but seeks chiefiy to give the farmer a 
better profit: especially it brings within reach of the 
peasant many of the advantages of large farming. In 
England there arc a number of farms worked by stores, 
and several large associations for the supply of farm 
requisites, but the typical agricultural co-operation, based 
on the small village societies and federations of such 
societies, has been almost unknown. An attempt is, 
however, being made to promote such a movement on 
the lines which have been successful in Ireland. 

As part of agricultural co-operation we may reckon the 
development of an entirely new type of credit co-operation. 

The Schultze-Delitzsch credit societies are prim- 
arily town institutions, and while they have mul- 
tiplied and grown great, and sometimes grown 
capitalistic, many thousands of country folk have 
learnt to bless the little Raiffeisen loan banks. Such a 
bank is an association of neighbours uniting to borrow 
a sum of money, in order to lend it out as cheaply as 
possible in small sums to such of themselves as need loans. 
It also receives savings deposits, which often produce a 
large pert or even all 5ie capital the society needs to lend. 
Usually a few of the members are personif of rather more 
me^s than the others, and join to help their neighbours 
by increasing the society’s credit These have no special 
privUege, but by common consent they usually take a 
leading part In the true Raiffeisen bai^ the liability of 
^ch member is unlimited, but limited liability has been 
introduced in some of its modifications. The society con- 
fines its operations strictly to a small area, say a parish, 
where every one knows every one. Each borrower must 
specify the purpose for which he wants a loan, say to buy 
a cow or drain a field, or pay off a moneylender, and this 
is rigorously inquired into. Any member, however poor, 
can obtain a loan for a profitable approved purpose, and 
no one, however rich, can obtain one on any other terms. 
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Practically all the members see that the money is applied 
as agreed, and while the loans are often made for long 
periods — a year or two, or several, so as to reimy them- 
selves out of the profit — power is reserved to call them in 
at short notice if misapplied. No bills, mortgages, or 
other securities are taken, except a note of hand with 
sometimes one or two sureties. There are two (*ommittees, 
one to lend and do the work of the society, and the other 
to supervise the first. While the directors of the Schultze- 
Delitzsch societies get commission on the business done, 
there is no remuneration for services in the Raiffeisen 
societies except that the accountant gets a small salary. 
There are no shares, or only shares of a very small value, and 
practically nothing is paid on them as interest or dividend. 

These Raiffeisen hanks boast that neither metiiber nor creditor 
lias ever lost a penny by them, and while this is denied, it seems 
at least near the truth. Tlieir credit is so good that they can 
obtain money at very low rates, and as their exiienses are trifling 
they can redend to their membors at very little more. In Cjermany 
they usually lend at about 5 per cent. Only men of good character 
can obtain membership, and thus, besides spreading pro8(»erity, 
these societies have everywhere boon great promoters of sobriety 
and good conduct. They exist solely for the sake of the inenibers 
as borrowers, and make no iirofit, except a little for reserve, whereas 
the Schultze-Delitzsch Bank works for jirofit, and puts first the 
interest of the members as small capitalists and lenders. The 
Raiffeisen banks have a purely mutual character, free from any 
element of capitalism ; it is even alleged that the memlx*.r8 can 
never divide out the reserve ; if they fall short of the co-operative 
ideal it is in tlie matter of self-help, seeing that the presence of 
some richer members is neoessary, or at least very desirable. In 
self-help the Schulze-Delitzsch system is specially strong. Raiffeisen 
founded the first such bank in 1840, just before Schultze-Delitzsch 
founded his first ; the second in 1854. The thiid began in 1862, 
and so on. Not till 1880 did they begin really to spread. 

Though co-ojierative credit societies are split ufi into innumer- 
able groiips; insisting on various minor modifications, ancl making 
various oompromisea between the tw^o systems, these two tv)>es 
really include them all. They have spread from Cfeniiany into 
almost all Enro^ican countries, even at last to Iridand and 
England, besides America and Asia. In Germany there were in 
March 1901, out of a total of 19,557 co-operative societies, 
12,140 credit associations, and these lent out in 1900 more than 
£120,000,000. In Italy, Austria, and Hungary they are also 
strong. In 1896 it was estimated that £150,000,000 a year must 
be vory well within the total amount lent by money co-operation 
on the Continent of Europe: £190,000,000 may be estimated for 
1900. Of this total only a small percentage rciirescnts loans by 
banks of the Raiffeisen tyi)e, which, though very numerous, often 
lend only a few hundred pounds each in the year. 

While English and some other forms of co-o|jeration 
have always repudiated State help, and prol>ably rightly 
BO far as their own work is concerned, it is very 
noticeable that in the modem development of action, 
agriculture the action of the State and of local 
authorities has played a great part in performing or 
assisting functions which neither voluntary association nor 
individ^ enterprise could W'ell perform alone; in pro- 
viding technical education, cx^iert advisers, exhibitions 
and prizes; in distributing information in all forms; in 
finding out markets, controlling railway rates, subsidizing 
steamboats, and even grading, branding, warehousing, and 
freezing produce, and maintaining trade agents abro^. 
These things have of course not been done for co-operativo 
societies alone, but for agriculture in general; but co- 
operation has l^nefited, and much has been done expressly 
to encourage the formation of associations of cultivators, 
and provincial and national foderaiions of such associations ; 
and government departments of agriculture are found 
acting through such bodies, and with their advice and 
assistance. Indeed, harm has sometimes been done by 
subsidizing and forcing co-operativo societies, whether for 
political motives or merely from mistaken policy. Ex- 
perience shows that governments can do a very great deal, 
at least for agricultural co-op(iS»tion, but ojjly on condition 
that they e&oourage and do not undermiile self-help' 'and 
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private initiative. Thus while we Bometimes find voluntaiy 
association advocated as a step towards, and sometimes on 
the other hand ^ a substitute for and bulwark against 
state-socialism, we find in practice these two forces working 
each in its own sphere and in a manner complementary 
one to the other, while underlying and essential to both 
is the force of individual action and self-help. 

Amongnt minor but still important developments may be 
mentioned the steady growth of oo- operative production in 
l<Vanoe ; the co-operative labour gangs, or rather societies, which 
undertake building and navvying work in Italy ; the socialist 
co-operation, which supports political organizations, a press, and 
members of {Nirllament, in Belgium ; and the lotting out of railway 
construction to co-operative ^urm of workmen in New Eealand 
and Victoria. It has been roughly estimated that altogether the 
members of one or other branch of co-operation number 6,000,000, 
representing with their families a population of 25,000,000 people. 

Authoiiitir8.~-G. J. Holyoake. Uutory of Co-operalion in 
lihifgland* London, 1875-70. — Idem* IfUtory of the lioehdale 
JHaneere, London, 1803. — Idem, tielf Help a Hundred Years Ago, 
London, 1801. — Idem, Co-t^iercUive Movement To-day, London. 
1891. — Beatuiob PorrKii. Co-operative Movenveni in Qr^ 
Britain, London, 1801. — H. 1). AcLANDaud B. Jones. Working 
MenCo-operatore, London, 1801 .— Benjamin Jones. Co-operative 
Brodnetion, London, 1804.— H. D. Lloyd, Labor Co-partnmkip, 
London and Now York, 1808.— 1). F. Sohloss. on Con- 

traete given out by Public AuthorUiee to Aaeoeiationa of Workman, 
Loudon : Boarrl of Trade, 1806. — Idom, Report on Profit Sharing, 
liondou : Board of Trade, 1804. See also yearly additions, Ac., 
in the Labour Oaxetie,--^Ideni, Methods of Industrial Remunera- 
tion, 2nd edition, London, 1804.— Lloyd Jones. Life and Times 
of Robert Omn, London, 1800.— N. ?. Oilman. ProJU Sharing, 
l^ndon, 1802. — Idem. A Dividend to Labour, London, 1900. — 
£. 0. Gkuenino. The Co-operative Traveller Abroad, London, 
1888. — Chief Reoistrah of Friendly Societies. Annual 
Iteporta on Industrial and VrovUnd Societies, London. — Board 
OF Trade. Second Annual Abstract of Foreign Labour Staiislics, 
London, 1901. — Idem, Seventh Annual Abstract of Labour 
Siatislics of the United Kingdom^ 1901.— /dew. Report on 
Workmen's Co-operative Societies in the United Kingdom^ 1001. 
Annujal Reporte of the Co-<^rative Unions IM, (Manchester), and 
many pamphlets publishea by the Union. — Annual Reports and 
Pampluots of the Labour Association for promoting Co-operative 
Production, Ac., London. — Co-operolivc Wholesale Societies 
AnnucU, Maniliester and Glasgow. — Year Books of Co-operative 
Productive Federation, Ltd., Loudon, yearly. — Annual Reports 
of Irish Agricultural Organization Society, Dublin. — £. T. 
Craio. History of Ralahine, Loudon, 1893.— iZeporf of the Recess 
Committee (Ireland). Dublin and London, 1806. — Rswrrts of 
the Ik^MrkfnenJt of Agriculture, Wellington, New Zealand, 1809, 
Ac. —International Co-operative Allianoe. Rmorts of 
First and other International Co-operative Congresses, London, 
1896, Ac. — Idem, Statistics ^ Co-ooerative Societies in Various 
Countries, London, 1898.— Bl. W. Wolff. Peoples Banks^ 2nd 
edition. London, 1896.— Anbukin Wiluams. Relation Co^ 
operative Movement to Natioiwl and International Commerce, Co- 
^rative Union, Mniiohestor, 1896. — Db Rooquiont. La 
do-opiration dc l^vduetion dans V Agriculture, Paris, 1896.— 
Bbrnadot. Le Familisttre de Guise, Guise, 1893. — ^Troxbert. 
Guide Pratiqxu de la Participation, Paris, 1892. —Merlin. 
Les Aesoeiations OuvrUree et PatronaleSf Ac, Paris, 1899. — 
Jaerbosk van den Nedetlandschen Cobperatieven Bond, The 
Hague, 1901. — Mabilleau and others. La Friwyance Socials 
on Italic. Paris, 1898.— Assodazioni Co-opsraHve in Italia, 
Home, Government Report, 1890. — StatMca delle SocietA 
Co-operative, Rome, Ouvernmeiit Reports, 1896 and 1900. — 
Niocoli. Co-operative Rurali, Milan, 1899.— CrOoer. Jahrbuch 
dss AUgemdnen Ferbandes, Ac. (German Statistics). Berlin, 
yearly. -^ARL Wkabbtz. Jahresheriehtt Ac. (Austrian Statistics). 
Vienna, yearly. (a, Wi* ) 

OooriF {KodaguvsBtee^ mountains), a province of 
India, administered by a Commissioner, subordinate to the 
Qovemor-General through the Resident of Mysore, who is 
officially also Chief Commissioner of Coorg. It lies in the 
south of the peninsula, on the plateau of the Western Ghats, 
sloping inland towards Mysore. It is now an attractive 
field of coffee cultivation, though the greater part is still 
under forest. The administrative headquarters are at 
Mercara (population, 7034). ^ 

Its area is 1583 square miles. In 1881 the population 
was 178,303 ; in 1891 it'was 173,055, showing a decrease 


of 3 per cent., and an average density of 109 persona per 
square mile. This decrease is attributed pa^y to ^ 
decline of the coffee industry, and partly to the hig^ 
mortality among immigrant coolies. The indigenous popu- 
lation increased by no less than 16 per cent., while the 
immigrant population decreased by 29 per cent. In 1897, 
which was an exceptionally unhealthy year, the registered 
death-rate was as high as 50*38 per thousand. Classified 
according to relimon and race, the indigenous Coorgs 
numbered 32,611; Hindus, 124,234 ; Mahommedans, 
12,665 ; native Christians, 2931 ; Europeans, 249 ; 
Eurasians, 212; Jains, 114; Farsis, 39. In 1901 the 
population was 180,461, showing an increase of 4 per 
cent. 

The gross revenue in 1897-98 was Bs.8, 38,000, and the 
total expenditure R8.5,73,100. The cidtivated area is 
206,541 acres, of which 95,247 are under rice and 86,155 
under coffee. The total area assessed for coffee is 106,611 
acres, of which 31,732 acres are held by European 
planters. Some abandoned coffee land has been planted 
with tea, as an experiment. The cultivation of cinchona 
haa proved unprofitable. The total exports are estimated 
at R8.22, 49,000, including 2462 tons of coffee, valued at 
Rs.19,69,600. imports are estimated at Rs.29,02,000. 
There is no railway. In 1896-97 the number of schools 
was 120, attended by 5115 pupils. The proportion of 
boys at school was 30 per cent, of those of school-going 
compared with 2*3 per cent, for all India; the propor- 
tion of girls was 7 per cent., compared with 2*3 per cent, 
for all India. There are no colleges, but 24 scholarships 
are given to maintain Coorg students at colleges in Madras 
and Mysore. There are two secondary schook, at Mercara 
and Virajendrapet, with 647 pupils, two printing-presses, 
one of which issues the Coorff Gazette, and seven dispensaries. 

Oopftlla — Since the time of Stephens this ruined city 
of the Mayas in North Honduras has again been several 
times visit^ by Mr A. P. Maudsley during the eighth and 
ninth decades of the 19th century. His chief finds have 
been some elaborately sculptured monoliths, standing still 
erect, or inclined like the Tower of Pisa, and a fine orna- 
ment doorway of a temple. He has also made the im- 
portant discovery that all the truncated pyramidal mounds 
were at one time crowned with temples, and are thus 
shown to be of the same character as those at Uxmal, 
Chichen-Itza, and other places in Yucatan, i,e,, teocalli, 
“ God’s Housee^” like the pyramids of CholuK Tootihuacan, 
and Papantla in Mexico. Drawings, castings, and rub- 
bings were taken of several of the monuments, and are 
published in the Biologta Centrali • Amertea/na, Pro- 
fessor Eduard Seler of Berlin also explored the place in 
1897, that is, less than three years after Maudsley’s last 
visit, and found that in that short interval many of the 
remainB had again become so thickly moss-grown that it was 
difficult to distinguish their outlines, while the forest clearings 
made by former explorers to reach the sites of the ancient 
buildings were enoe more overgrown with dense bush. 

Oop0nhlli;#il (DBrnA, JSjSbenhanm, **the mer- 
chants’ haven”), the capital of Denmark, situated in 
55* 41' 13" K lat and 12* 34' 44" E. long. Since 
1875 the population has doubled itself, and in 1901, 
inclusive of the suburbs, amounted to 491,340. Not 
only has the city grown in extent also during this 
period, but considerable public improvements have been 
effected, the only alteration in ^e opposite direction 
being ^e destruction of the palace of Christiansboig 
by fire in 1884. Fortunately most of the art trea- 
suxes which the palace contained were saved, but the 
edifice still remains a roofiess ruin. new public 

buildings are mostly found on the strip of land on which 
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the vamparts of the city fonnerly at(^ and are in part 
intended to replace older less oonvenient atnictilresi such 
aa the new Eoyal Library, the new Polytechnic School, the 
new Mineralogical Muaeum, and the new Town Hall, an 
eztenaive and impoaing edifice ornamented with a tower, 
of which the apire, when finiahed, will be the talleat in the 
Noilli of Europe — about 330 feet The Olyptothek was 
built by the State and the municipality, to accommodate a 
conaiderable collection of modem objects of art, the gift 
of a wealthy citizen, M. Jacobsen, who has spent very large 
sums upon objects of national interest The new Muaeum 
of Industrial Art is an outcome of the movement for 
applying art to the commoner objects of industry. The 
old Picture Gallery and the Collection of Engravings, 
which formerly occupied a portion of the u]>per storey of 
the palace of Christianaborg, are now located in the new 
State Muaeum of Art, whmh is situated in a comer of 
the Ostre Anls^, a fine public garden formed out of a 
portion of the old ramparts. A similar garden, but 
smaller, is the so-called Orstedspark. Besides these now 
Museum buildings, another is in contemplation, destined 
to receive the Museums of Northern Antiquities, the 
Ethnographic Museum, and some others, whi^ are now 
very inconveniently housed in the so-called Prindseus 
Palais; but this new National Museum is to bo built 
near the latter palace, and in part to replace it. Two 
private collections must also be mentioned, which, though 
the property of private persons, are accessible to the public. 
One of them is the New Glyptothek, a collection of antique 
sculptures belonging to M. Jacobsen, and preserved at his 
private residence. It contains a number of important speci- 
mens, and is one of the largest, if not the largest private 
collection of its kind out of Italy. The other is styled 
Dansk Folke-museum, and illustrates the domestic life of 
the Danish nation, particularly the peasantry, since 1600, 
by means of specimens of furniture, utensils, costumes, Ac. 
The Frederik or Marble Church, the erection of which was 
lK3gun in 1749 but discontinued in 1770, remained a 
ruin until 1874, when it was purchased by a wealthy 
banker, M. Tietgen, at whose expense the work was recom- 
menced. The edifice was not carried up to tho height 
originally intended, but the magnificent dome, which 
reminds one of the finest examples in Italy, is conspicuous 
far and wide. The diameter is only a few feet less than 
tliat of St Peter’s in Borne. As the church now stands it 
is one of the principal works of the architect, F. Meldahl. 

Not only is Copenhagen the political capital, but it is also 
the centre of tho higher culture of the nation. It is the seat 
of tho university, which has 80 professors and lecturers, 
with an average number of about 1900 students, and is 
fully equipped with the requisite scientific apparatus, such 
as a library, observatory, botanical garden, museums for 
natural history, and other collections, laboratories, Ac. 
The Boyal Library is one of tho largest institutions of its 
kind. The learnt societies comprise the Boyal Society of 
Sciences, the Society of Northern Antiquaries, and numerous 
othera Technical instruction is provided by the Poly- 
technic School, which is a State institution ; the School of 
the Technical Society, which, though a private foundation, 
eqjoys public subvention ; and also by the High School of 
Apiculture, Veterinary Art, and Forestry, with 30 professors 
and lecturers. The schools which prepare for tho university, 
Ac., are nearly all private, but are all under tho control of 
the State. Elementary instruction is mostly provided by 
the communal schools, of which there are thirty within 
the of tho municipality. Twenty of these are free ; 
ten, in which a somewhat fuller education is given, exact 
fees. The expense incurred by tho municipality for 
^hools, over and above the amount of the school fees, was 
in 1897, £110,000. The number of children in the area 
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mentioned was 49,337, of whom 37,248 received instruc- 
tion in tho communal schools. 

Copenhagen is by far the most important commercial 
town in Denmark, and has fully shared tlio steady and 
considerable increase in the trade of tho country during 
the last thirty years. According to an estimate furnished 
by the director of tlie Statistical Bureau of Denmark, tho 
annual value of the exports by sea may be taken at 168 
million crowns, or £9,500,000; that of tho imix)rt8 at 
295 million crowns, or £16,400,000. The trading capa- 
bilities have been much increased by the construction of 
the new Free Port, at the northern extremity of the town, 
well supplied with warehouses and other conveniences. 
It is connected with the main railway station by means of 
a now circular railway, while a short branch connects it 
with the ordinary custom-house quay. Advantage has 
been taken of the facilities afforded by the free port to 
establish a more perfect steam communication with Sweden 
particularly in order to accommodate through traffic. 
Within a short distance of the free port is the station of 
the new Eastern Bailway, which runs along the shore of the 
Sound, connecting Coiienhagen with Elsinore by a direct 
line. At the end of 1899, 284 sailing vessels above four 
tons, with an aggregate tonnage of 18,145 tons, belonged 
to Oopenhagen, while the steamers numbered 292, with a 
collective tonnage of 219,055 tons. In 1899, 9200 clear- 
ances inwards were efiected by sailing vessels, 9177 by 
steamers. Of the former, 4391 were Danish vessels, 4181 
Swedish, only 14 English. Of the steamers, 7057 were 
Danish, 338 wore English. Besides these, a limited number 
of passing vessels touched the port The inward-bound 
cargoes amounted to 1,580,002 tons, of which 955,557 
were carried in Danish bottoms. The cargoes which 
arrived from foreign ports amounted to 1,366,637 tons, of 
which 750,257 tons were in Danish bottoms. The total 
of the outward-bound cargoes was 720,671 tons, of which 
573,233 were carried in Danish bottoms; of this total, 
391,052 were destined for foreign ports, of which 248,945 
were in Danish bottoms. The total of tho cargoes ex- 
changed between Copenhagen and other Danish ports was 
542,984 tons, of w!^ch but a very small proportion was 
carried by foreign vessels. The total of exports and 
imports by sea was 2,300,670 tons, of which 1,895,559 
tons were carried by steamers. Copenhagen is not an 
industrial town. The manufactures carried on are mostly 
only such as exist in every large town, and the export of 
manufactured goods is inconsiderable. The only very large 
establishment is one for the construction of iron steamers, 
engines, Ac., but some factories have been erected within 
the area of the free port for the purpose of working up 
imported raw materials duty free. (a a. g.) 

CoppSe, Franei* Edouard Joachim 

(known as Prancols) (1842 ), French jmt and 

novelist, was bom in raris, 12 th January 1842. His father 
held a small post in the Civil Service, and he owed mucli 
to the care of an admirable mother. After passing 
through the Lyc4e Saint-Louis, ho became a clerk in tho 
Ministry of War, and soon sprang into public favour as a 
poet of the young ** Parnassian ” school His first versos 
date from 1864. They were republished with others in 1 866 
in a collected form (Le Heltg^uaire), followed (1867) by thi? 
successful IntimiUs and Pohr^en Modernea (1867-69). 
In the latter year his first play, Xs Passant, was received 
with marked approval at tho Od4on Theatre, and later 
Fais ce qw doia and Lea Bijoux de la Delivrance^ short 
metrical dramas inspired by the war, were warmly 
applauded. After filling a post in the Libmpr of the 
^nate, M. Copp4e was chosen in 1878 as archivist of the 
ComAH^Fran^aisey an office which he held till 1884. In 

s. m. — 30 
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that year his election to the Academy caused him to re- 
tire altogether from his public appointments. Meanwhile 
he continued to publish volumes of poetry at frequent 
intervals, including Le% Hvmbks (1872), Le Cahier 
Itaage (1874), Olivier (1875), VExU^e (1876), Contee en 
Vers, Ac. (1881), Poenm et RidU (1886), Arriere-Saison 
(1887), and others. Of late years he has printed but 
little j>oetry, unless aroused by some occasion of public 
interest, such as the visit of the Tsar to Paris (1896). 
Besides the plays mentioned above, two others written in 
collaboration with M. d’ Artois, and some light pieces of 
little im])ortance, M. CopiJ^e has produced MadatM de 
Mainte7u>n (1881), Severo Torelli (1883), Les Jacobites 
(1885), and other serious dramas in verso, including 
Four la Cmronm (1895). The jierformance of a short 
episode of the Commune, Le Pater, was prohibited by the 
Government (1885). M. CopixSe’s first story in prose. 
Tins Idylle pendant le Siege, ajijwarod in 1875. It was 
followed by various volumes of short tales, by Toute une 
Jminesse, — an attempt to reproduce the feelings, if 
not the actual wants, of the writer’s youth, — by 
JjCs Vrais Riches (1892), by Le Conpahle (1896), Ac. 
A series of reprinted short articles on miscellaneous 
subjects, styled Mm Fnmc Parler, ap|)earod from 
1893 Uy 1896j and in 1898 was publish^ La Bonne 
Souffrance, the outcome of M. Copp^e’s reconversion to 
the Homan Catholic Church, which has gained very wide 
})opularity. Tlie immediate cause of his return to the 
faith was a severe illness which twice brought him to the 
verge of the grave. Hitherto he had taken little ot)en 
interest in ])ublic affairs, but he now joined the most 
violent section of Nationalist politicians, while retaining 
contempt for the whole apparatus of democracy. He took 
a leading part against the prisoner in the Dreyfus case, 
and was one of the originators of the notorious Ligue de 
la Patrie Franqaise. M. Copp4e, who became an officer 
of the Legion of Honour in 1888, has a homo at Mandres, 
near Boissy St L4ger. He has published a collected 
edition of his poetry and another of his plays, and remains 
one of the most popular of P>ench writers. Alike in 
verso and prose, he concerns himself with the plainest 
expressions of human emotion, with elemental patriotism, 
and the joy of young love, and the pitifulness of the jjoor, 
bringing to bear on each a singular gift of sympathy and 
insight. The lyric and idyllic poetry, by which ho will 
chiefly be remembered, is animated by musical charm, and 
in some instances, such as La Binidistim and La Oreve 
des Forgerms, displays a vivid, though not a sustained, 
I)Ower of expression. There is force, too, in the gloomy 
tale Le Cmpahle, But ho exhibits all the defects of his 
(]ualities. In prose especially, his sentiment often 
degenerates into sentimentality, and he continually ap- 
proaches, and sometimes oversteps, the verge of the trivial 
Nevertheless, by noghjcting that canon of contemporary art 
which would reduce the deepest tragedies of life to mere 
subjects for dissection, he has won those common suffrages 
which he fully deserves, and which, where literature is 
concerned, he probably does not undervalue. 

OoppSta — The sources of cop|)cr, its applications and 
its metallurgy, have undergone great changes. Forty years 
ago Chile was the largest producer, reaching her maximum 
in 1869 with 54,867 tons ; but in 1899 her production had 
fallen off to 25,000 tons. Great Britain, though she had 
mode half the world’s cop[)er in 1830, held second place in 
1860, making from native ores 15,968 tons; in 1898 her 
production was only 640 tons. The United States made 
only 572 tons in 1850, and 12,600 tons in 1870 ; but she 
to-day makes more than 60 per cent, of the world’s total 
Lo Play estimated the world’s production in 1850 at 52,400 
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tons. It is now about ten times as great The statistics 
for 1899, prepared by H. H. Merton and Co., are as 
follows, in English tons of fine copper : — 


United SUtea 262,206 

Strain and Portugal .... 58,720 

Japan 27,560 

Chile 25,000 

Germany 23,460 

Australia 20,750 

Mexico . 19,885 

Producers of under 10,000 tons each . 44,885 


Total . . 476,866 

As the stock on hand rarely exceeds three months’ demand, 
and is often little more than a month’s supply, it is evident 
that consumption has kept close {lace with production. 
This extraor^uary increase corresponds closely with that 
of pig iron, of which the world’s production was about 
3,600,000 tons in 1850, and 35,921,617 tons in 1898. 
The world, therefore, has needed these two metals in almost 
equal proportions for the development of modern mechanical 
industry. Great Britain is still the largest copi3er con- 
sumer. Tho statistics of consumption for 1898 assign to — 

Great Britain . 189,704 tons, or 82 '1 % of the world's production 
United States . 120,348 „ „ 27*7% „ „ 

Germany . . 70,000 „ ,, 16'1 % „ „ „ 

Pranco . 42,652 ,, ,, 9‘7 % ,, ,, ,, 

The large demand for copper to be used in sheathing 
ships ceased on the introduction of iron in shipbuilding 
because of the difficulty of coating iron with an impervious 
layer of cop{)er ; but the consumption in the manufacture 
of electric apparatus and for electric conductors has far 
more than compensated. 

The scale on which modern mines are worked and 
modern smelters planned has reached proportions formerly 
unknown. For example, the Rio Tinto Company in Spain 
and the Anaconda in Butte, Montana, each handles between 
one and a half and two million tons of ore a year; and these 
companies, with the Calumet and Hecla, and the Boston 
and Montana Companies, make more than one-third of the 
world’s total. This has brought about a corresponding 
increase in tho scale of the machinery used ; — (1) mechaniml 
caldners have in great measure taken the place of hand 
furnaces ; (2) both reverberatory and cupola furnaces, as 
well as their auxiliary apparatus, have been enlarged ; and 
mechanical appliances have been adapted to both for the 
purpose of saving hand labour ; (3) the pneumatic method 
in Bessemer converters of concentrating ore to metallic 
copper has been applied very extensively ; (4) some pro- 
gress has been made towards smelting ores by the heat of 
combustion of their own elements, through what is known 
as pyritic smelting ; and some new smelting methods have 
been introduced, notably the direct process of Messrs 
Nicholls and James ; (5) the electrolytic refining of copper 
has come into general use. 

CalcincUion and calcining furnaces, — As most copper 
ores contain sulphur, which can be driven off at low 
temperatures as sulphurous acid gas, calcination is a 
preliminary to* smelting. To aid in extracting the 
sulphur mechanical agitation is almost universally resorted 
to. Three types of mechanical calciners are used, all 
developments of English inventions. In the White-Howell 
revolving cylinder furnace with lifters — a modification of 
the Oxland — ^the ore is fed and discharged in a continuous 
stream. The Bfiickner cylinder resembles the Elliot and 
Russell black ash furnace; its cylinder tapers slightly 
towards each end and is generally 18 feet long by 8. 
feet 6 inches in its greatest diameter. Its charge of from 
8 to 12 tons of ore or concentrates is slowly agitated 
at a rate of three revolutions a minute, and in from 24 to 
36 hours it is reduced from say 40 or 35 per cent, to 7 per 
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cent, of sulphur. The ore is under better control than is 
possible with the continuous feed and dischargei and when 
suificiently roasted can be passed red-hot to the reverberatory 
furnace. These advanta^ compensate for the wear and 
tear and the cost of moving the heavy dead-weight. The 
M^Dougall furnace is turret-shaped, and consists of a series 
of circular hearths, on which the ore is agitated by rakes 
attached to revolving arms and made to fall from hearth to 
hearth. It has been modified by Herreshoff, who uses a 
large hollow revolving central shaft cooled by a current of 
air. The shaft is provided with sockets, into which mov- 
able arms with their rakes are readily dropiied. The Peter 
Spence typo of calcining furnace has been followed in a 
large number of inventions. In some the rakes are at- 
tached to rigid frames, with a reciprocating motion, in 
others to cross-bars moved by revolving chains. Some of 
these furnaces are straight, others circular. Some have 
only one hearth, others three. This and the previous tyjxi 
of furnace, owing to their large capacity, are at present in 
greatest favour. The M^Dougall-Herreshoff, working on 
ores of over 30 per cent, of sulphur, requires no fuel ; but 
in furnaces of the Spence-0*Hara type fuel must be used, 
as an excess of air enters through the slotted sides 
and the hinged doors which oj)en and shut frequently to 
])ermit of the i)assage of the rakes. The consumption 
of fuel, however, does not exceed 1 of coal to 10 of ore. 
The quantity of ore which these large furnaces, with a 
hearth area as great as 2000 feet and over, will roast varies 
from 40 to 60 tons a day. Shaft calcining furnaces like the 
Oerstenhoffer, Hasenclaver, and others designed for burning 
jiyrites fines have not found favour in modern copi)er works. 
Kilns and stalls roast so small a quantity that they would 
cover too much ground and involve too much handling. 

ThefuBiiM of ores in reverberatory and cupola furnojces, 
— ^After the ore has been |)artially calcined, it is smelted 
to extract its earthy matter and to concentrate the copper 
with i>art of its iron and sulphur into a matte. In rever- 
beratory furnaces it is smelted by fuel in a fireplace, 
separate from the ore, and in cupolas the fuel, generally 
coke, is in direct contact with the ore. When Swansea 
was the centre of the copjier- smelting industry in Eurojic, 
many varieties of ores from different mines were smelted 
in the same furnaces, and the Welsh reverberatory furnaces 
were used. To-day more than eight-tenths of the copjKsr 
ores of the world are reduced to impure copper bars or to 
fine copiHir at the mines ; and where the character of the 
ore permits, the cupola furnace is found more economical 
in both fuel and laltour than the reverberatory. 

The Welsh method, with its seven or eight operations, 
finds adherents only in Wales and Chile. In America the 
usual method is to roast ores or concentrates so that the 
matte yielded by either the reverberatory or cupola furnace 
will run from 45 to 50 per cent, in cop[)er, and then 
to transfer to the Bessemer converter, which blows it up to 
99 per cent. In Butte, Montana, reverberatories have in 
the past been preferred to cu{)ola furnaces, as the charge 
has consisted mainly of fine roasted concentrates ; but even 
there the cupola is gaining ground. To smelt Butte ores 
there are about 75 reverb^tories, but the number will be 
reduced by the replacement of small by large furnaces, 
heated by gas instead of solid fuel. At the Boston and 
Montana works tilting reverberatories, modelled after open 
hearth steel furnaces, were first erected ; but they were 
found to possess objectionable features. Now both these 
and the egg-sha|)ed reverberatories are being abandoned 
for furnaces as lo^ as 43 feet 6 inches from bridge to 
bridge and of a width of 15 feet 9 inches, heated by gas, 
with regenerative checker work at each end, and fed with 
ore or concentrates, red-hot from the calciners, through a 
line of hoppers suspended above the roof. Furnaces of this 
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size smelt 200 tons of charge a day. But even when the 
old type of reverberatory is preferred, as at the Argo works, 
Colorado, where rich gold- and silver-bearing cop[)ec matte 
is made, the growth of the furnace in size has been steady. 
Kichard Pearce’s reverberatories in 1878 had an area of 
hearth of 15 feet by 9 feet 8 inches, and smeltcul 12 tons 
of cold charge daily, with a consumption of 1 ton of coal 
to 2*4 tons of ore. His present furnaces are feet by 
16 feet, and smelt 50 tons daily of hot ore, with the con- 
sumption of 1 ton of coal to 3*7 tons of ore. 

The home of ctiiK)la smelting was Germany, where it 
ha* never ceased to make steady progress. In Mansfeld 
brick cui>ola furnaces are without a rivid in size, ccpiipmeiit, 
and performance. They are round stacks, designed on the 
model of iron blast furnaces, 29 feet high, fed mechanically, 
and provided with stoves to heat the blast by the furnace 
gases. The low iiercentage of sulphur in the roasted ore 
is little more than enough to [)roduce a matte of 40 
to 45 i)cr cent., and therefore the esca]jiug gasi^s an* 
better fitted than those of most copixjr cu]>ola furnaces for 
burning in a stove. But as the slag carries on an average 
46 per cent, of silica, it is only through the utmost skill 
that it can be made to run as low on an average as 0*3 {jcr 
cent, in copjier oxide. As the matte contains on an average 
0*2 per cent, of silver, it is still treated by the Zicrvogel 
wet method of extraction, the management dreading the 
loss which might occur in the Bessemer process of con- 
centration, applied as preliminary to electrolytic separation. 
Blast furnaces of large size, built of brick, have of late years 
treated the richest and more silicious ores of llio Tin to, and 
at present the'Rio Tinto Company is introducing converters 
at the mine. This method of extraction contrasts favour- 
ably in time with the leaching process, which is so slow 
that over 10,000,000 tons of ore are always under treatment 
on the immense leaching floors of the com[>any’s works in 
8|>ain. In the United States the cui)ola has undergone 
a radical modification in being built of water -jacketed 
sections. The first water-jociketed cu|)ola which came into 
general use was a circular inverted cone, with a slight taper, 
of 36 inches’ diameter at the tuyeres, and composed of an 
outer and an inner metal shell, between which water cinmlated. 
As greater size has been demanded, oval and rectangular 
furnaces — as large as 180 inches by 56 inches at the 
j tuyeres — have been built in sections of cast or sheet iron 
I or steel. A single section can be removed and replaced 
without entirely emptying the stack, as a shell of congealed 
slag always coats the inner surface of the jacket. The largest 
furnaces are those of the Boston and Montana Company 
at Great Falls, Montana, which have put through 500 tons 
of charge daily, ix)uring their melted slag and matte into 
large w'ells of 10 feet in diameter. A combined brick- and 
water-cooled furnace was first used by the Oxford Copjier 
Com|)any, and has been adopted by the ln)u Mountain 
Company at Kerwick, Cal., for matte concentration. In 
it the cooling is effected by water pipes, interposed hori- 
zontally between the layers of bricks. The Mt. Lyell 
smelting works in Tasmania, which are of special interest, 
will be referred to later. 

Comeniraiing nuitte to copper in the Bessemer converter. 
— ^As soon as the pneumatic method of decarburizing pig 
iron was accepted as practicable, exi)erimont8 were m^o 
with a view to Besseraerizing copiJer ores and mattes. One 
of the earliest and most exhaustive series of experiments 
was made on Rio Tinto ores at the John Brown works by 
Mr John Holloway, with the ambitious aim of both 
smelting the ore and concentrating the matte iii the same 
furnace, by the heat evolved through the oxidation of 
their sulphur and iron. Exjieriments along the same 
lines were made by Francis Bawden at Rio Tinto and 
Claude Vautin in Australia. The difficulty of effecting 
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this double object in one operation was so great that in 
subsequent exjieriments the aim wae merely to concentrate 
the matte to metallic copper in converters of the Bessemer 
ty(ie. The concentration was effected without any em- 
barrassment till metallic copper commenced to separate 
and chill in the bottom tuyeres. To meet this ol^tacle 
M. Manh^ proposed elevated side tuyeres, which could be 
kept clear by punching through gates in a wind box* His 
invention was adopted by the Vivians, at the Aiguelles 
works in France, and at Leghorn in Italy. But the 
greatest expansion of this method has been in the United 
States, where now more than 400,000,000 lb of copper 
are annually made in Bessemer converters. Vessels of 
several designs are used — some modelled exactly after 
steel converters, others barrel-shai)ed, but all with side 
tuyeres elevated about 10 inches above the level of the 
bottom lining. Practice, however, in treating copper 
matte differs essentially from the treatment of pig iron, 
inasmuch as from 20 to 30 per cent, of iron must be 
eliminated as slag and an equivalent quantity of silica 
must be supplied. The only practical mode of doing this, 
as yet devis^, is by lining the converter with a silicious 
mixture. This is so rapidly consumed that the converters 
must be cooled and jjartially re-lined after 3 to 6 charges, 
dependent on the iron contents of the matte. When 
available, a silicious rock containing cop])er or the 
]>reciou8 metals is of course preferred to barren lining. 
The material for lining, and the frequent replacement 
thereof, constitute the principal expense of the method. 
The other items of cost are labour^ the quantity of which 
do{)ends on the mechanical appliances provided for hand- 
ling the converter shells and inserting the lining ; and the 
hlantt which in barrel-shaped converters is low and in 
vertical converters is high, and which varies therefore 
from 3 to 15 It) to the square inch. The quantity of air 
consumed in a converter which will blow up about 35 tons 
of matte per day is about 3000 cubic feet per minute. 
The operation of raising a charge of 50 j)er cent, matte 
to co])i)er usually consists of two blows. The first blow 
occupies about 25 minutes, and oxidizes all but a small 
quantity of the iron and some of the sulphur, raising the 
])roduct to white metal. The slag is then poured and 
skimmed, the blast turned on and converter re-tilted. 
During the second blow the sulphur is rapidly oxidized, 
and the charge reduced to metal of 99 jier cent, in from 
30 to 40 minutes. Little or no slag results from the 
second blow. That from the first blow contains between 
1 j)er cent, and 2 jier cent, of copper, and is usually ]x>ured 
from ladles 0 })erat^ by an electric crane into a reverbera- 
tory, or into the settling well of the cupola. The matte 
also, in all economically planned works, is convoyed, still 
molten, by electric cranes from the furnace to the con- 
verters. When lead or zinc is not present in notable 
c][uantity, the loss of the precious metals by volatilization 
is slight, but more than 5 per cent, of these metals in the 
matte is prohibitive. Under favourable conditions in the 
larger works of the United States the cost of converting a 50 
j)er cent, matte to metallic copper is generally understood 
to be only about to of a cent per lb of refined copper. 

Pyritic melting , — The heat generated by the oxidation of 
iron and sulphur has always been used to maintain com- 
bustion in the kilns or stalls designed for roasting pyrites. 
Since Holloway’s and other early experiments, no serious 
attempts have been made to utilize the heat escaping from 
a converting vessel in smelting ore and matte either in the 
same apparatus or in a separate furnace. But considerable 
progress has been made in smelting highly sulphuretted 
ores by the heat of their own oxidizable constituents. At 
Tilt Cove, Newfoundland, the Cape Copper Company 
smelted copper ore, with just the proper proportion of 
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sulphur, iron, and silica, successfully without any fuel, when 
once the initial charge had been fused with coke. The 
fumaoes used were of ordinary design and built of brick. 
Lum|> ore alone was fed, and the resulting matte showed 
a concentration of only 3 into 1. When, however, a hot 
blast is used on highly sulphuretted copper ores, a con- 
centration of 8 of ore into 1 of matte is obtained, with a con- 
sumption of less than one-third the fuel which would be con- 
sum^ in smelting the charge had the ore been previously 
calcined. A great impetus to pyritic smelting was given 
by the investigations of Mr W. L. Austin, of Denver, 
Colorado, and both at Leadville and Silvorton raw ores 
are successfully smelted with as low a fuel consumption as 
3 of coke to 100 of charge. But the largest establishment 
in which advantage is taken of the self-contained fuel is at 
the smelting wor^ of the Mt. Lyell Company, Tasmania. 
There the blast is raised from 600* to 700* F. in stoves 
heated by extraneous fuel, and the raw ore smelted with 
only 3 |)er cent, of coke. The ore is a compact iron 
pyrites containing, of copj^r 2*5 per cent., of silver 3*83 
oz., of gold 0*139 oz. It is smelted raw with hot blast in 
cupola furnaces, the largest being 210 in. by 40 in. The 
resulting matte runs 25 per cent. This is reconcentrated 
raw in hot-blast cupolas to 55 per cent., and blown 
directly into copper in converters. Thus these ores, as 
heavily charged with sulphur as those of the Bio Tinto, 
are speedily reduced by three operations and without 
roasting, with a saving of 97*6 i)er cent, of the copper, 
93*2 ]>er cent, of the silver, and 93*6 per cent, of the gold. 

2'he NicJiolh and Jame$ proceM, — Messrs Nic^olls 
and James have applied, very ingeniously, well-known 
reactions to the refining of cop|)er, raised to the grade 
of white metal. This process is practised by the Cape 
Copper and Elliot Metal Company. A portion of the 
white metal is calcined to such a degree of oxidation 
that when fused with the uuroasted {x>rtion, the reaction 
between the oxygon in the roasted matte and the sulphur 
in the raw material liberates the metallic copper. The 
metal is so pure that it can be refined by a continuous, 
operation in the same furnace. 

Electrolytic refining and separation of gold and silver. 
— The principles have long been known on which is based 
the electrolytic separation of copper from the certain 
elements which generally accompany it, whether these, 
like silver and gold, are valuable, or, like arsenic, antimony, 
bismuth, silenium, and tellurum, are merely impurities. 
But it was not until the dynamo was improved as a 
machine for generating large quantities of electricity at a 
very low cost that the electrolysis of copper could be 
practised on a commercial scale. To-day, by reason of 
other uses to which electricity is applied, electrically 
deposited copper of high conductivity is in ever-increasing 
demand, and commands a higher price than copper refined 
by fusion. This increase in value permits of copj)er with 
not over J&2 or $10 worth of the precious metals being 
profitably subjected to electrolytic treatment. Thus many 
million ounces^ of silver and a great deal of gold are 
recovered which formerly were lost. The mining district 
of Butte, Mont., alone pi^uces annually about 10,000,000 
ounces of silver and 40,000 ounces of gold, all of 
which is recovered by electrolytic separation. The 
methods of' electrolytic refining used in Europe and 
America necessarily differ only in detail. (See Electro- 
Chemistry.) -Most of them employ the multiple system^ 
in which the soluble anodes of cast copper and cathodes 
of thin copper strippings are hung in lead-lined vats. 
A few works have adopted the series system, in which 
the anodes are sheets of rolled copper, one side of 
which is being dissolved while the refined copper is 
being de|K)sited on the reverse from the adjacent dieet. 
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These are usually suspended in slate vats, owing to the 
higher voltage umd. In the multiple system the anodes 
are generally cast plates of from 1 inch to 1 ^ inches in 
thickness, while in the series system they must be rolled 
sheets, usually I inch thick. The multiple system anodes 
are sometimes cast directly from the blister furnace or 
the converter, but they are smoother, more compact, and 
make less scrap if roughly refined. At the Anaconda 
works the Bessemer copper is poured into a revolving 
cylindrical refinery, where it is poled, and thence poured 
into large ladles mechanically handled, which hold the 
measured weight of an anode. At other works similar 
ladles capable of holding 150 1 b are moved by overhead 
trolleys. At the Baltimore works Walker’s travelling 
tables present the moulds in rotation to the |jouring 
ladle. The old method of slow hand-ladling has been 
discarded in the United States works, and the refining 
furnace, whether for making anodes or casting the cath- 
odes, h^ been enlarged to a capacity of from 80,000 
to 120,000 to a charge. The electrolyte is invari- 
ably an acidulated solution of cupric sulphate. The 
current density seldom if ever exceeds 18 ampbres to the 
square foot, and it can be economically raised to that 
point only when a high temperature and rapid circulation 
of the electrolyte is maintained. In some rare instances 
where water power is in excess of requirements, the 
electrolyte is heated by raising the resistance and by 
forcing the current through small conductors. With an 
18 -ampere current, anodes of 1 inch thickness are dis- 
solved in 15 days, and therefore a plant of given size 
to-day, using a current of high density, turns out at least 
three times more copper than formerly, when a current 
density of 6 amperes |)or square foot was deemed the high- 
est safe maximum limit. The accumulation of dangerous 
quantities of impurities in the electrolyte is corrected in 
most works by withdrawing at intervals a given pn)- 
portion of the whole, recovering its valuable contents and 
replacing it by pure electrolyte. The metals which it is 
the aim of most works to recover from copjxjr anodes are 
copper, gold, and silver. The former is deposited on the 
cathode, while the precious metals separate and collect as 
slime, with their valuable or valueless ingredients, in the 
bottom of the vat, or as a coating on the anodes. Cop|)er 
is invariably used as the conductor, and almost every 
works adopts different methods of attaching the electrodes 
to the permanent conductors. 

The only published statement of the cost of refining copper 
on a large scale is that given in the report of the Anaconda 
Company, which turns out from its works in Anaconda about 
80,000,000 lb of copper annually. The total cost, including 
taxes but not interest on plant, was in 1897-98, J cent per 
pound. This is in excess of the cost on the Atlantic sea- 
board and in Europe, where fuel and labour are both cheaper. 
Only electrolytic copper, together with that from Lake 
Superior, has sufiicient purity and conductivity to be used 
for electrical purposes. It enters the market as cathodes, 
which are the rough plates, as withdrawn frem the tanks, or 
ijast into ingots, wire bars, and cakes. The conductivity of 
the cathodes is higher than thatof the copper cast from them. 
Copper can be electroly tically deposited on irregular moulds, 
or as tu^s on revolving mandrils. To ensure density, 
where this is done, agate burnishers travel over the surface 
of the tube during deposition, as in the Elmore process. 

Modern methc^ in copper smelting have therefore 
effected enormous economy in time, space, and labour. 
To-^y with pyritic smelting a sulphurett^ copper ore, 
fed into a cupola in the mornings can be passed directly to 
the converter, blom up to metal, and shipped as 99 ^r 
cent, bars by evening — an operation which formerly, with 
heap roasting of the ore and repeated roasting of the I 
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mattes in stalls, would have occupied not less than four 
months. A large furnace and a !&issomer converter, the 
pair capable of making a million jiounds of copper a 
month from a low-grade sulphuretted ore, will not occupy 
a Bimusa of more than 25 feet by 100 feet ; and whereas, in 
making metallic copper out of a low-grade sulphuretted ore, 
one day’s labour used to \y& expended on every ton of ore 
treated, to-day one day’s labour will carry at least four tons 
of ore through the different mechanical and metallurgical 
processes necessary to reduce them to metal. (j. db.) 

Oopp 0 rillin 69 a river of Mackenzie district, 
Canada, about 475 miles long, taking its rise in a lake in 
approximately 110* 20' W. long, and 65* 50' N. lat, and 
flowing south and then north-westward to Coronation 
Gulf in the Arctic Ocean. It was discovered by Heame 
in 1771, and was explored from Point Lake to the sea 
by Captain (afterwards Sir John) Franklin in 1821. 

Coptic Church. — Kacially the Copts are de> 
scendants of the ancient Egyptians, the name JUgypt 
meaning “ land of the Gypt,” as the Copts are 
to this day called in Arabic. By the Coptic 
church, therefore, is meant the native church of Egypt or 
church of Alexandria. Its founder was St Mark, after 
whom was called the cathedral, which survived the Arab 
conquest. From St Mark the succession has been main- 
tained to the present time, but not unbroken. Up to the 
5th century the church of Alexandria played a jiart in 
the Christian world scarcely second to that of Borne : 
the names of Origen, Athanasius, and Cyril Ixsar witness 
to her greatness. But in the time of Dioscorus, 25th 
j patriarch, the church, always fond of speculation, was rent 
asunder by the controversy concerning the single or two- 
I fold nature of our Lord, as stated by Eutyches. The 
Eutychian doctrine, approved by the council of Ej)hesus, 
was condemned by that of Chalcedon in 451. But 
to this decision, though given by 636 bishops, the ClJopts 
refused assent — a refusal which profoundly affected both 
the religious and the political history of their countr}\ 
From ihoX moment they were treated as heretics. The 
emperor appointed a new bishop of Alexandria, whose 
adherents the Copts styled Melkites or Imperialists, while 
the Copts were called Monophysites and Jacobites. The 
court party and the native |)arty each maintained its own line 
of patriarchs, and each treated the other with bitter hostility. 
For nearly two centuries strife and persecution continued. 
The well-meant ecthesis of Heraclius was a failure and was 
followed by repression, till in 640 the Copts found their 
opportunity in the Saracen invasion. The fall of the 
Byzantine empire meant the fall of the Byzantine church, 
and after some resistance the Copts accepted a change of 
masters, which gave them religious freedom. The orthodox 
or Melldte party, consisting mostly of Byzantine Greeks, 
was swept away, and the double succession of patriarchs 
practically ceased. Tnie, even in 1901 there was an 
orthodox patriarch of Alexandria living in Cairo, but he 
had only a few Greeks for followers, and scarcely a nominal 
succession has been maintained. But the Coptic succession 
has been continuous and real 

** The most holy Pope and XNitrlarch of the great city 
of Alexandria and of all the lamd of Egypt, of Jerusalem 
the holy city, of Nubia, Abyssinia, and Penta- 
polls, and all the preaching of St Mark,” as he is 
still called, had originally jurisdiction over all the places 
named. Jurisdiction over Abyssinia remains, but from 
Nubia and Pentapolis Christianity has disappeared. The 
ancient rule is that no bishop is eligible for the patriarchate. 
The requirement of a period of desert life has so far pre- 
vailed that no one but a monk from one of the desert 
monasteries is now qualified. This rule, harmless |) 6 rhaps 
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when the monasterieH were the great fjchoola of learning 
and devotion, now putn a premium on ignorance, and ia 
disastroua to the church. The patriarch U choaen by an 
asBembly of biHho]>s and oldera. The candidate is brought 
in chains fr6m the desert, and, if only in monk's orders is 
passed through the higher grades except that of bishop. 
The jiatriarch’s seat was transferred some time after the 
Arab conquest from Alexandria to the fortress town of 
Ikbyion (Old Cairo), and in modem times it was shifted 
to Cairo [>roi)er. The other orders and offices in the 
church are metropolitan, bishop, chief priest, priest, arch- 
deacon, deacon, reader, and monk. The numW of 
bishoprics in ancient times was very large— Athanasius 
says nearly 100. At present there remain ten in Egypt, 
one at Khartum, and three in Abyssinia. 

The numerous remaining churches in Egypt but faintly 
ro])re8tmt the vast number standing in ancient times. 

ICulinus says that he found 10,000 monks in 
the one region of Arsiiioe. Later, in 616, the 
Persians are described as destroying 600 monasteries near 
Alexandria. Al»(l HAlih (Pith century) gives a list of 
churches surviving in hi.', day, and their number is 
a.stoni8hing. The earliest were cut out of rocks and caverns. 
In the days of Constantine and Justinian Itasilicas of 
groat H]»londour were built, such as the church of 8t Mark 
at Alexandria and the Red Monastery in Upisjr Egyi>t. 
This tyjK^ of architecturt? jH?niuiiiently influenced Coptic 
builders, Init there pr(^vailed also a type, jirohibly natives 
in origin, though j)Osse8sing Byzantine fijatures, 8uc!li as 
th<^ domed roofing. There is no church now standing 
which Invars any trace of the fine glass mosaics which once 
adorned the liasilicas, nor is there any example of a well- 
defin(fd cruciform ground-plan. But the use of the dome 
by (/’optic an^hitocts is almost universal, and nearly every 
chiir(!h has at least three domes overshadowing the three 
altars. The domes are sometimes lighted by small win- 
dows, but the walls are wiiidowless, and the churches con- 
sequently gifioniy. Among the most interesting churches 
are thost' of OKI C^airo, those in the Wadi Natrflii, and 
the Red and White Monasteries. 

lilvei-y church has three altars at the eastern end in 
three contiguous cha})clM. The central division is called 
the fuiikal or sanctuary, which is always divided 
tlitiaMM. ^ ixirtition or screen 

with a small arched doorw’ay closed by double 
doors. This rosembles the Greek iconostasis. Haikal 
screen and choir screen arc often sumptuously carved and 
inlaid. A Tuarbk? basin for the maudatum in the nave, 
and an ei)ii)hany tank at the west are common features. 
The altar is usually built of brick or stone, hollow within, 
and hjiving an opening to the interior. A w’ooden altar- 
slab cov(u*ed with crosses, Ac,, lies in a rectangular de- 
pression on the surfa(;e, and it is used in cast? of need 
as a portable altar. Chalice and jjaten, ewur and basin, 
crewet and chrismatory, are found as in the western 
churches. The aster consists of tw'o crossed half-hoo])s of 
silver and is used to place over the wafer. The flubellum 
is used, though now rarely made of precious metal. Some 
examples of silver-cased textus now remaining are very fine. 
Every church jiossesses thuribles — the use of incense being 
universal and frequent — and diadems for the marriage ser- 
vice. The use of church bells is forbidden by the Moslems, 
except in the desert, and church music consi.sts lUerely of 
cymbals and triangles which accompany the chaunting. 

The sacramental wine is usually made from raisins, but 
the juice must be fermented. Churches even in Cairo 
have a press for crushing the raisins. Tlie 
eucharistic bread is baked in an oven built near 
the sanctuary. The wafer is a small loaf about 
3 inches in diameter and 1 inch thick, stami)ed with the 
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trisagion and with crosses. Communion must be received 
fasting. Confession is required, but of late has somewhsLt 
fallen into disuse. Laymen receive in both kinds. The 
wafer being broken into the chalice, crumbs or “ p^rls ” 
are taken out in a spoon and so administered, as in the 
Greek rite. Reservation is uncanonical. Kenaudot states 
that it was permitted in cases of great extremity, when 
the host remained U}x>n the altar with lami>s burning and 
a priest watching, but it is not now practised, and there is 
no evidence of any such vessel as a pyx in Coptic ritual. 
Small l>enedictional crosses belong to each altar, and pro- 
cessional crosses arc common. The crucifix is unknown, 
for while paintings and frescoes abound, graven images are 
absolutely forbidden. The liturgy is still read in the extinct 
Coptic language, but the gospel and lessons are also read in 
the vernacular Arabic, ^ven sacraments are recognized— 
Imptism, confirmation, euchariBt,penance, orders, matrimony, 
and unction of the sick. The chief fasts are those of 
Advent, of Nineveh, of Hcraclius, Lent, and Pentecost. 
Hlgrimage to Jerusalem is a duty and sometimes a |)enance. 

Vestments are a difficult subject, obscured by writers 
like Renaudot and Denzinger, who found their statements 
on written evidence without having visited 
Egypt. The majority of the Coptic vestments *• 

have peculiarities in form and name, not corresponding 
closely with vestments of western ritual. But the ]:»allium 
is the symbol of patriarchal office. Coi>e and chasuble 
formerly existed, and for both there is }»ictorial as well as 
documentary evidence ; but the chasuble has disappeared, 
and the 8Ui)ervestment of the celebrant is now the cope or 
burnvs. The dalmatic remains in use and is often enriched 
with embroidered figures and texts. The shamlah ami 
tailasdn are 2>oculiar vestments, something like an amir;e. 
The paimMl corresponds to the Greek epitrachelion^ and 
the kamdn^ or armlets, to epimanikia. The girdle is a 
liturgical vestment and is worn over the dalmatic. Mitre 
and i>astoral stall* are used by bishojw, although the mitre 
is not of western shaiKJ and resembles rather a crown, as 
it is in fact called in Arabic. 

The whole of the Coptic ritual deserves much fuller 
study than it has received. Since the 7th century the 
church has been so isolated as to Ije little influenced by 
changes affecting other communions. Consequently it 
remains in many re8i)ects the most ancient monument 
of primitive rites and ceremonies in Christendom. But 
centuries of subjection to Moslem rule have much 
weakened and degraded it. The priesthood arc very ill- 
jiaid and mostly very ignorant. Among the younger 
Copts, however, there is now a strong reforming party 
who are anxious to remove the reproach of the clergy 
by education, remembering the time when the church 
of Alexandria was as famous for learning as for zeal. 
They desire also to resist the serious encroachments of 
Boman Catholic, American Presbyterian, and other foreign 
missions upon their ancient faith. Their great need is an 
enlightened patriarch of strong character, with funds to 
found a theological college. 

Authoritiks. — Wanslxb. nutoirt de V^lglise d* Alexaivdrie, 
Paris, 1677. — Idem, VmjageinMgypi. Paris, 1698. — Renaudot. 
Histwria PtUriarcharum AUm^ulrinofum, Paris, 1718 . — AbA 
Daxn. trsns. by Sir £. Ssdleir. London, 1698.— S. C. 

Malak. Original Doc^immU of the Coptic Chui^, London, 
1874. — DxvziNaEii. PUtts OrieTUalinm. Wircoburg, 1868. — 
CUKZOK. Monqeteries of the Z«vanL— Neale. EaUen% Church, 
London, 1847.— Butler. Ancient Coptic Churches of Egypt, 
Oxfonl, lo84.— Evbtts and Butler. Churches and McniaeUriee 
of Egypt^ by Abft S&lih. Oxford, 1896. — AmAlinrau. M&moirf$ 
pour eervir d rhisloire de VEgypte ChritieniM, Paris, 1888-96 ; and 
other works. • . (a. J. B.) 

Oopyholda — Since the publication of the article in 
the ninth edition of the Ency, Brit, the law relating to the 
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stattttoiy enfranchisement of copyhold, first established 
by the Copyhold Act, 1841, has b^n consolidated by the 
Copyhold Act, 1894. Owing to the incidents attaching to 
land ^^holden by copy of court roll according to the 
custom of the manor ” in the shape of fines and heriots, 
the inability to grant a lease for a term exceeding a year, 
and to the peculiar rules as to descent, waste, dower, 
curtesy, alienation, and other matters, varying often 
from manor to manor and widely differing from the 
uniform law applicable to land in general, enfranchise- 
ment, or the conversion of land held by copyhold tenure 
into freehold, is often desired. This could and may still 
be effected at common law, but only by agreement on the 
part of both the lord and the tenant. Moreover, it was 
subject to other disadvantages. The cost fell on the 
tenant, and the land when enfranchised was subject to the 
encumbrances attaching to the manor, and so an investiga- 
tion into the lord’s title was necessary. In 1841 an Act 
was passed to provide a statutory method of enfranchise- 
ment, removing some of the barriers existing at common 
law ; but the machinery created was only avail- 
able where both lord and tenant were in agree- 
ment. The Copyhold Act, 1852, went further, 
and for the first time introduced the principle of compul- 
Hory enfranchisement on the {)art of either party. By the 
Copyhold Act, 1894, which now governs statutory en- 
fianchisement, the former Copyhold Acts, 1841-87, were 
repealed, and the law was consolidated and improved. 
Enfranchisement is now effected under this Act, though in 
certain cases it is also to be obtained under special Acts, 
such as the Land Clauses Consolidation Act, 1848; and 
the old common-law method with all its disadvantages is 
still open. The Copyhold Act, 1894, deals both with 
compulsory and with voluntary enfranchisement. In 
either case the sanction of the Board of Agriculture must 
be obtained; and powers are bestowed on it to decide 
questions arising on enfranchisement, with an appeal to 
the High Court. The actual enfranchisement, where it is 
compelled by one of the parties, is effected by an award 
made by the board; in the case of a voluntary enfran- 
chisement it is completed by deed. Under the Act it is 
open to both lord and tenant to compel enfranchisement, 
though the expenses are to be borne by the party requir- 
ing it. The compensation to the lord, in the absence of 
an agreement, is ascertained under the direction of the 
board on a valuation made by a valuer or valuers ap- 
|K>inted by the lord and tenant ; and may be paid either 
in a gross sum or by way of an annual rent charge issuing 
out of the land enfranchised, and equivalent to interest at 
the rate of 4 per cent, on the amount fixed upon as 
compensation. This rent charge is redeemable on six 
mouths’ notice at twenty-five times its annual amount. 
The tenant, even if he is the compelling party, may elect 
either method ; but the lord has not the same option, and 
where the enfranchisement is at his instance, unless there 
is either an agreement to the contrary or a notice on the 
part of the tenant to exercise his option, the compensation 


is a rent charge. Power is conferred on the lord to 
purchase the tenant’s interest where a change in the 
condition of the land by enfranchisement would prejudice 
his mansion house, park, or gardens ; while on the other 
hand, in the interest of the public or the other tenants, 
the board is authorized to continue conditions of user for 
their benefit. 

So far the provisions relating to compulsory enfranchise- 
ment have been dealt with; but even in tho case of a 
voluntary agreement the lord and tenant are only en- 
titled to accept enfranchisement with the consent of the 
Board of Agriculture. The consideration in addition to a 
gross sum or a rent charge may consist of a conveyance 
of land, or of a right to mines or minerals, or of a right to 
waste in lands l^longing to the manor, or partly in one 
way and partly in another. The effect of enfranchise- 
ment, whether it be voluntary or compulsory, is that tho 
land becomes of freehold tenure subject to the same laws 
relating to descent, dower, and curtesy as are applicable to 
freeholds, and so freed from Borough English, Gavelkind 
(save in Kent), and other customary modes of descent, 
and from any custom relating to dower, or free bench, or 
tenancy by curtesy. Nevertheless, the lord is entitled to 
escheat in the event of failure of heirs, just as if the land 
had not been enfranchised. The land is held under the 
same title as that under which it was held at the date 
at which tho enfranchisement takes effect ; but it is not 
subject to any estate right, charge, or interest affecting 
the manor. Every mortgage of the copyhold estate in 
the land enfranchised becomes a mortgage of the freehold, 
subject though to the priority of the rent charge ptid in 
compensation under the Act. All rights and interests of 
any person in the land and all leases remain binding in 
the same manner. On the other hand the tenant’s rights 
of common still continue attached to the freehold ; and, 
without express consent in writing of the lord or tenant 
respectively, tho right of either in mines or minerals shall 
not be affected by the change. Some other changes are 
also made by the Act. No creation of new copyholds by 
granting land out of the waste is permissible, save witli 
the consent of the Board of Agriculture; and it would 
seem as if the Act had rendered the customary court a 
very shadowy institution by enacting that a valid admit- 
tance of a new copyholder may be made without holding 
a court. 

Under the earlier Acts, machinery to free the land from 
the burden of the old rents, fines, and heriots was set up, 
commuting them into a rent charge or a fine. Commu- 
tation, however, is never compulsory, and differs from 
enfranchisement in that, whereas by enfranchisement the 
land in question is converted into freehold, by commuta- 
tion it still continued parcel of the manor, though subject 
to a rent charge or a fine, as might have been agreed. 
The ordinary laws of descent, dowser, and curtesy were, 
however, substituted for the customs in relation to the.se 
matters incidental to tho land in question before commu- 
tation, and the timber became the tenant s. (jxo. s.) 
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S INCE 1877 the system of international copyright 
has been remodelled by the Bern Convention ; the 
United States has conferred a species of international 
copyright on foreign authors ; and considerable changes 
have b^ made in the English law of copyright 
So far as the English lawof copyright in b(x>£iisconeemed 
the chief developments have been by;deoisioxvi of the Courts 
explaining the exact limits to which protection extends. 


The most marked and certain progress Ims bcicn in the 
application of the law of copyright to the iieriodical 
press (in 1877 it was not clear whether a newspaper was 
for all purposes within the Copyright Act), in order to 
protect within reasonable limits the labour and expenditure 
of newspapers that obtain for the public the earliest news 
and arrange it for publication. Tho old common -law 
theory that a perpetual cop}Tight existed over / literary 
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work, as laid down by Lord Mansfield, no doubt has been 
abandoned. But the Copyright Act^ 1842, has been 
liberally construed as to what is a literary work and what 
is original matter. It is now settled law that a newspaper 
is a book within the meaning of the Act^ and can claim 
all rights that a book lias under the Copyright Act. Thus, 
at the present time, loading articles, spec^ articles, and 
oven news items are protected. Current prices of stocks 
and shares, translations, the compilation of a directory, 
Humnuiries of legal proceedings, and other similar literary 
work, so far as the literary form, the labour, and money 
are concerned, are equally protected. In short, the test 
may now bo broadly stated to be, whether labour of the 
brain and expenditure of money have been given for the 
production ; whilst the old requirement of original matter 
is not strictly maintained, or, at any rate, is broadly inter- 
])reted. Thus, the St Jameses Gazette w«is restrained from 
making extracts from a descriptive article by Rudyard Kip- 
ling in the Tinm^ and tlie Pall Mall Gazette protected its 
cable reports of Australian cricket- matches. The latest 
leading case, however, on the subject is Walter v. Lane 
(decided in the House of Lords, 6th August 1900). The 
question raised was, whether or not copyright applied 
under the Act of 1842 in respect of verbatim reports of 
speeches. Four of the law lords, viz., the Lord Chancellor, 
Lord Davey, Lord .lames of Hereford, and Lord Brampton, 
upheld the claim to copyright in such cases, whilst Lord 
Robertson was the sole dissentient. The point of law was 
examined by each judge with great care ; but the gist of 
their decision is to be found in the opening sentences of 
the judgment of the Lord Chancellor (Lord Halsbury), 
who said : — ** My lords, I should very much regret if I 
were compelled to come to the conclusion that the state of 
the law permitted one man to make jjrolit out of and to 
appropriate to himself the labour, skill, and capital of 
another. And it is not denied that in this case the de- 
fendant seeks to appropriate to himself the kbour, Skill, 
and capital of another. In the view I take of this case, 

1 think the law is strong enough to restrain what to my 
mind would be a grievous injustice.’’ | 

Apart from newspapers, protection has been extended 
to publications having no literary character ; Me-ssrs I 
Maple’s furniture catalogue, and the 8tock Exchange | 
prices on the “ tape ” have been awarded the same pro- 
tection as directories. On the other hand, it has been 
decided that there is no copyright in a title, though if a 
new title is so like one with an established reputation that 
it will mislead the public, it may be restrained, not on 
grounds of copyright, but as a use of a title akin to 
common-law fraud. The Sjibere and Spear, titles of mis- 
leading similarity, assumed by two weekly periodicals that 
appeared almost simultaneously in London in 1900 — ^the 
latter, however, being but short-lived — could not success- 
fully attack each other, because neither had an established 
reputation when the title of the other was first adopted, j 
The Courts have declined to protect works which are * 
mere copies of railway time-tables, or the “tips” of a 
sporting prophet, or mechanical devices with no in- 
dependent literary matter, such as patterns for cutting 
Jadiea* sleeves. 

A committee of the House of Lords has considered pn>- 
posals and heard evidence concerning various Bills for 
the amendment of the law of copyright, both literary and 
artistic. The general tendency of all the jiroposals is to 
increase the protection given to authors and artists, by 
lengthening the term of protection to thirty years after 
the death of the author, by increasing the amount of 
protection given (as by forbidding abridgments, dramatiza- 
tion of novels, and translations), and by increaang the 
etteazqr of the reaMieB toe infringement Many difficult 


questions, however, remain for consideration, especially in 
artistic copyright 

Pla^s and Mueie. — The only decision of importance 
affecting the drama has been the ** Little Lord Fauntleroy ’’ 
case, in which the person who dramatized the novel of 
another without his consent, an operation up to that time 
believed to be unassailable in law, was attacked success- 
fully, by preventing him from using printed or written 
copies of the play, either to deposit with the Lord 
Chamberlain or as prompt-books. In every case where 
much of the original dialogue of the novel is taken, this 
stops the production of the dramatization. In music, 
statutes of 1682 and 1888 have prevented the use of the 
provisions inflicting penalties for the performance of copy- 
right songs for purposes of extortion, by allowing the 
Court to inflict a penalty of one farthing and make the 
plaintiff pay the costs, if justice requires it. Authors 
reserving the right of public performance are required to 
print a notice to that effect on all copies of the music. An 
important decision on musical copyright is the recent case 
in which it has been held that the reproduction of copy- 
right tunes on perforated slips for an iEolian mechaniciU 
organ is not an infringement of the copyright in the 
tune. 

Artistic Copyright . — The most striking decisions have 
been those in the “ Living Picture ” cases (in which it was 
decided that tableaux vivants are not infringements of the 
copyright of the pictures from which they are taken), and 
a series of cases relating to photographs, which were not 
much in the contemplation of the framers of the Artistic 
Copyright Act of 1862. It has been decided that the 
“ author ” of a photograph is the person who groups and 
effectively superintends the picture, and not his employer, 
nor the sun, which has some claims to the title. The 
private sitter has restrained the photographer from ex- 
hibiting or selling the photographs for which he has been 
paid, but in several cases the celebrity who has sat to a 
photographer at his request and without payment, has not 
been allowed to distribute his photograph to newspapers 
for reproduction without the consent of the photographer. 
(See Artistic Copyright below.) 

Colonial Copyright . — The International Copyright Act, 
1886, contains provisions designed to extend the benefit of 
the British Copyright Acts to works first produced in the 
colonies, while allowing each colony to legislate separately 
for works first produced within its own limit. The latter 
permission has been adopted by several of the colonies. 
The desire of Canadian printers to allow or require copy- 
right works to be reprinted or printed in Canada has given 
rise to a very difficult controversy. The colonics at present 
are all included in the i^stem of international cop 3 nright 
established by the Bern Convention hereafter explained. 

IrUernatumal Copyright . — Until 1886 international 
copyright in Great Britain rested on a series of Orders in 
Council, made under the authority of the International 
Copyright Act, 1844, conferring on the authors of a par- 
ticular foreign c»)untry the same rights in Great Britain aa 
British authors, on condition of their registering their work 
in Great Britain within a your of first publication abroad. 

^ protection 

>n question to British authon. 

B.™ ® conferencee at 

m 1888 and 1887, this ^tem was sitn pH fied and 
made morej^neral by the trealy known as “TIi* Bern 

SeMnS^!S-'“ ^ September 1887. 

rae Mnta^g parties were the British Empira, Belgiaa. 

Gonnaigi It^, Spain, SwitzerlMXrSifmd 
&ytL Monaco* Norway, wd JniSiriuww 

since joined. Anstna and Hnnguy bave a aepaMta-i 



COPYRIGHT 241 


veniion with Great Britain, concluded on 24th April 1893. 
The notable absentees among European powers are Holland 
and Russia. The basis of the Bern Convention was that 
authors of any of the countries of the Union, or the pub- 
lishers of works first published in one of them, should 
eiyoy in each of the other countries of the Union the same 
rights as the law of that country granted to native authors. 
The only conditions were that the work should comply with 
the necessary fomudities, such as registration, in the country 
where it was first published, in which case it was exempt 
from all such formalities elsewhere ; and that the protec- 
tion required from any country should not exceed that 
given in Ihe country of origin. The rights conferred in- 
cluded the sole right of maUng a translation of the work 
for ten years from its first publication. The Convention 
was retrospective ; that is to say, it applied to copyright 
works published before its coming into existence, each 
country being allowed to protect vested interests, or copies 
already made by others, as it should think best. 

The rights of foreign authors in Great Britain rest on 
legislation giving effect to the Bern Convention, namely, 
the International Copyright Act of 1886 (49 and 50 Viet, 
c. 33), and an Order in Council made under that Act, 
dated 28th November 1887. These confer on the author or 
publisher of a work of literature or art first published in 
one of the countries which are parties to the Convention, 
after compliance with the formalities necessary there, the 
.same rights as if the work had been first published in the 
United Kingdom, provided that those rights are not greater 
than those eqjoyed in the foreign country. 

The rights of British authors in foreign countries rest 
in each country on the domestic legislation by which the 
])articular country has given effect to its promise contained 
in the Bern Convention, and are enforced by the courts 
of that country. The Bern Convention was revised in 
minor details not affecting its broad principles by a con- 
ference meeting in Paris, and Great Britain adopted the 
results of their labours by an Order in Council dated 
7th March 1898. 

AtTraoRTTiEs. — Birrell, a. Copyright in Books, London, 1899. 
—Cohen, B. A. Law of GopyrigM, London, 1896.— Edmunds, L. 
Copyright in Designs, London, 1895. — Knox and Hind. Copy- 
right in Designs. London, 1899.— Scrutton, T. E. Law of 
Copyright^ third edition. London, 1896. (t. e. s.) 

American Copyright. 

An Act of the United States, known as the Act of March 
1891, which replaced the Act of July 1870, and which is 
still in force, constituted the most important modification 
in copyright law since the original Act of 1790. Under all 
Acts preening it, copyright had been granted to ** citizens 
or residents of the United States,” the term “resident” 
having been, in decisions prior to 1891, construed to mean 
a person domiciled in the United States with the inten- 
tion of making there bia permanent abode.# The works I 
of foreigners could thus hs reproduced ^without author- ' 
ization,^and they were so repr^uced in so far as there 
was prospect of financial gain. The leading publishers, 
however, had from the earliest times made terms with 
British authors, or with their representatives, the British 
publishers, for producing authorized American editions. 
But at most they were only able to secure by this means an 
advantage of a few weeks’ priority over the unauthorized 
editions, and the good-will of the conscientious buyer ; so 
that if they paid the author any considerable sum, the 
prioe^of the authorixed editions had to be made so hkh 
that it was not eagy to secure a remunerative sale. The 
unauthorised editioiiB had the further advantage in com- 
l^etitioii, that for 'the purpose of being manufactured more 


promptly and more economically, they could l»e and often 
were issued in an abbreviated and garbled form, an injury 
which to not a few writers seemed mure grievous than the 
lack of pecuniary profit. In Groat Britain, during the first 
half of the 19th century the copyright law had been so 
interpreted as to secure recognition of tlie rights of American 
authors for such works as were produced there not later 
than in any other country, so that authors like Washington 
Irving and Fenimore Cooi:)er secured for a time satisfactory 
returns; but after 1850 the conditions became the same as 
in the United States. Unauthorized editions were pub- 
lished, and were often incomplete and garbled. 

As from decade to decade the lx)oks produced on cither 
.side of the Atlantic, which ix)sses 8 ed interest for readers of 
the other side, increased in quantity and in iTn])ortance, the 
evil of these unrestricted piracies increased. The injury 
to British authors was greater only in proportion as the 
English books were more numerous. The j^ressure from 
Great Britain during the last half of the 19th century for 
international copyright was continuous; and in America 
it was recognized by authors, by representative publishers, 
and by the more intelligent people everywhere, that the 
existing conditions were of material disadvantage. The 
loss to American authors was direct; and the loss to 
legitimate American jmblishers was also clear, in that 
better returns could be secured by adequate |)aymcnts for 
rights that could be protected by law than by “ courtesy ” 
jmyments for authorizations that carried no legal rights. 
An injury was being done to American literature ; for, 
when authorized editions of American works had to coiiv 
pete against unauthorized and more chea]) 1 y produced 
editions of English works, the business incentive for 
literary production was seriously lessened. In fiction 
particularly, authors had to contend against a flood of 
cheaply produced editions of ^ “ appropriated ” English 
books. Equally to be condemned were the ethics of a 
relation under which one class of proi)erty could Ixj appro- 
priated while other classes secured legal protection. On 
these wweral grounds efforts had long i>een made to secure 
international co])yright. Between 1843 and 188G no h^ss 
than eleven international copyright Bills were drafted, for 
the most })art at the instance of the copyright associations 
or copyright leagues. They were one after the other killetl 
in committee. In 1886 the twelfth international copyright 
Bill was brought before the Senate by Senator Jonathan 
Chace of Rhode Island, and was referred to the Committee 
on Patents. In 1887 the American Publishers’ Copyright 
League (succeeding the earlier American Publishers’ Associa- 
tions) was organized, with William H. Appleton os president, 
and G, H. Putnam as secretary. The Executive Com- 
mittee of this league formed, with a similar committee of 
the Authors* Copyright League, a Conference Committee, 
under the direction of which the campaign for copyright 
was continued until the passage of the Act of March 1891. 
Of the Authors’ Copyright L^ue James Russell Lowell 
was the Hrst president, being succeeded by Edmund 
Clarence Stedman. The secretary during the active work 
of the League was Mr Robert U. Johnson. Under tli«^ 
initiative of the Conference Committee copyright lengue^ 
were organized in Boston, Chicago, St Louis, Cincinnati, 
Minneapolis, Denver, Colorado City, and otlier places. 
The Chace Bill was introduced in the House in March 
1888. Ill May 1890 this Bill, with certain modifications, 
came before the House, and was there defeated. In March 
1891 the same measure, with certain further modifications, 
secured a favourable vote in the House during the last 
hour of the last day of the session, was passed by the Senate, 
and was prompUy signed by Pr^idont Harrison. Thus, 
after a struggle ev l^nding over fifty-three years, the United 
States accepted the principle of international copyright. 

a IIL — 31 
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Tht Act of 7<9.9/.— -Tho provibions of the copyright law. as 
amended by the Act of 1891, may bo briefly summarized as 
follows : — 

A. WorkB of Literature,-—!. Copyright is granted to authors, 
whether resident or nou-rebideiit, for a term of twenty-eight years. 
A further term of fourteen years is granted to the author if at 
the expiration of the first term he bo still living, or to his widow 
or children if he be dead. Unless the autlior survives the first 
toim, or leaves widow or children, the copyright is limited to 
twenty -eight years. The essential change indicated in this 
section of the law is the extension of copyright privileges to non- 
resident producers. 2. In order to secure copyright, lul editions 
of the works of all authors, resident or non-resident, must be 
entirely manufactured within the United States, the term 
** manufactured " including the setting of type as well as printing 
and binding. Prior to 1891 the works of American authors could 
be put into print on either side of the Atlantic. This manufac- 
turing condition was insisted on by the typographical unions. 

The country of which a non-resident author is citizen must 
concede to American authors copyright privileges equivalent to 
those which it concedes to its own autnors. 4. As under the 
British Act, the works of resident as well as of non-resident 
authors must be published in the home country not later than in 
any other couiit^. 8. The regulations previously in force for 
making the entries of copyright are continued. 6. While the 
importation of editions of tno books so copyrighted is prohibited, 
whether the authors of the same bo American or foreign, invoices 
may bo imiiorted of not more than two copies each, said copies being 
certified to be **for use and not for sale." 7. Foreign periodicals, 
of which there arc no editions printed from type set in the United 
States, cannot secure an American copyright. The importation 
of such periodicals is unrestricted except for such numbers as 
contain reprints of material that has already in some other form 
seenred an American copyright. An English author who copy- 
rights and publishes a volume in the United States, some chapters 
of which have previously been printed in an English magazine, is 
not able to prevent the reprinting in the United States of an 
unauthorized issue of tliose chapters. In case all the chapters 
have been printed in a foreign periodical before the publication of 
the American edition, its American copyright has probably been 
forfeited. 8. The foreign author has the same control as the 
native author over traiiriatioiis of such of his books as have been 
copyrighted in the United States. There is, however, no prohibi- 
tion of the importation of an edition of a work printed in a 
language other than that in which it has secured its copyright. 
9. Autnors or their assigns have the exclusive right to dramatize 
and to translate any of tlieir works for which copyright has been 
obtained under the law's of the United States. 

B. Works of Art , — Foreign artists and designers are accorded 
the term or terms accorded to foreign authoiw and to domestic 
artists. To reproductions in the form of clironios, lithographs, or 
photographs the condition of Amcrioaii manufacture is attached, 
but not to tlie more artistic forms of reproduction, so that foreign 
aiitliors can control engravings or photogravures of their designs, 
whether these are manufactured in Europe or in the Unite(i > 
Stntes. This provision is hold by artists and art publishers of 
the Continent, who had in past years suflerod severely from 
Amerioan appropriations of tiieir productions, to be of special 
importance. In the case of a painting, drawing, statue, statuary, ' 
or a model or design for a work of the Fine Arts, in addition to 
the title, if there bo one, a description and a photograph must bo 
sent. 

C. Jlfaric.— Foreign compo.scrs are given the same terms that 
are accorded to A incricans. American manufacture is not neces- 
sary, hut the condition of reciprocity is the same as in the case 
of books. 

The Act came into effect 1st July 1891. The provisions 
having to do with international copyright become operative 
in the case of a foreign state only when the Pi«sidont 
proclaims that the state has fulfilled the condition of 
reciprocity. The Act has been put into force with foreign 
states as follows : — Ist July 1891, Great Britain, Belgium, 
France, Switzerland ; 8th March 1892, Germany (by separate 
•treaty); 31st October 1892, Italy; 8th May 1893, Den-, 
mark ; 15th July 1895, Spain ; 20tii July 1895, Portugal ; 
27th February 1896, Mexico ; 13th April 1896, Sweden and 
Norway ; 25th May 1896, Chile ; 19th October 1899, Costa 
Rica; 20thNovember 1899, the kingdom of the Netherlands. 
In the case of ^ch state the territory covered by the provi- 
sions of the law includes the ixxusessions, dependencies, kc. 
The copyright agreement with Great Britain, therefore, 
covers the Crown colonies of the empire, such as India, 
and the independent dominions and states, such as Canada, 


Australia, Ac. An American work which has been duly 
entered for copyright in Great Britain secures, as a British 
publication secures, the protection of copyright under the 
provisions of the &rn convention throughout the territory 
of the several states that are parties to that convention. 

Amendments to the copyright law have been made as 
follows : — 3rd March 1893 — ^Producers of article entitled 
to copyright who had heretofore failed to make delivery, 
according to the regulation in force, of two copies of the 
article to bo copyrighted, but who had complied with 
all the other provisions of the Act, and who shall 
before Ist March 1893 make such delivery, shall be 
entitled to complete the entry of copyright accordingly. 
2wl March 1895 — The penalty to be paid in case of 
the infringement of the copyright of a photograph made 
from any object not a work of the Fine Arts shall limited 
to a maximum of $5000 ; and in case of the infringement 
of a work of the Fine Arts, or of a photograph of the same, 
to a maximum of $10,000, one-half of said penalties to be 
paid to the proprietors of the copyright, and the other half 
to the Treasury of the United States. 1st January 1897 
— The |)erfonnance of dramatic and musical compositions 
mthout the consent of the authors involves a liability for 
damages of not less than $100 for the first performance, 
and $50 for every subsequent performance as to the Court 
shall appear just. If the unlawful performance be wilful 
and for profit, the jmrty responsible shall bo guilty of a 
misdemeanour, and upon conviction shall be imprisoned for 
a period not exceeding one year, 19ih February 1897 — 
A Bill establishing as the Copyright Department of the 
Library of Congress a Bureau of Copyrights, the head of 
which bears the title Register of Copyrights. 3rd March 
1807 — Through a modification of section 4963, the re- 
sponsibility for ei\joining the publication or the selling of 
any article made or imported in violation of the United 
States copyright laws is placed upon the Circuit Court of 
the United States in the city of the person complaining of 
violation. 

The salaries of the staff of the Bureau of Co]>yrights, as 
established in 1897, amounted to $36,440. The Appro- 
priation Bill passed by Congress in March 1900, in- 
creasing the approj)riation for the library as a whole, 
gave the staff of the Copyright Bureau an additional 
allowance, making the total $51,080. According to the 
annual statement of the Register of Copyrights of 30th 
December 1899, the fees received during the twelve pre- 
ceding months for copyright entries and for the recording 
of assignments aggregate $60,803.50. The copyright 
entries comprised 78,370 titles of United States produc- 
tions, and 8122 titles of foreign productions. These 
figures include works of art and musical compositions. 
During the years immediately preceding 1900 the pro- 
ducers of copyright property paid into the United States 
Treasury from $15,000 to $20,000 annually in excess of 
the cost of carrying on the Copyright Bureau, and with the 
increased ej^nditure for the maintenance of the bureau 
there will still apparently be a surplus of fees amounting to 
$10,000. In addition to this, the producers of copyrighted 
books deliver to the library of Congress a copy required as a 
voucher for the copyright entry and a further copy for the 
use of the nation. The books so delivered aggregate from 
6100 to 6500 works each year. 

The existing Amerioan coy)yright law is dofcctivo in several 
respects, and the following considerations are submitted with a 
view to its amendment : — 

1. The condition that books or works of art must be ** manu- 
factured *' in America in order to secure American copyright should 
be eliminated. In case it may not prove practicable to secure the 
abolition of the manufacturing condition, coneideration ought cer- 
tainly to be given promptly to the just claims of authors whose 
books are ori^nally produced in some language other than Eng- 
lish. There is no logical connexion between the right of an 
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author or artist to the control of his production and the interests 
of American workmen : the attempt to legislate for them Jointly 
has brought about no little oonfhsion and Inequity. If American 
working men cannot secure a living in competition with labourers 
on the other side of the Atlantic, their needs should be oared for 
under the provisions of the protective tariiT. It is, however, the 
belief of a large number of those who are engaged in the manu- 
facturing of books that, with his advanced methods of work, the 
skilM American labourer has no reason to dread the competition 
of European craftsmen. With this manufacturing condition out 
of the way, thei:e would be nothing to prevent the United States 
from becoming a party to the Convention of Bern. This would 
place intellectual property on both sides of the Atlantic on the 
same footing. 

2. The requirement of publication in the United States simul- 
taneously with that in the country of origin, practically debars 
the authors of f^ranoe, Germany, and other Continental countries 
from securing any substantial benefit from the publication of 
American editions of their works, although these states have 
extended to American authors, without restrictions, the full 
advantage of their statutes. The amended law should provide 
that a work in a foreign language, emanating from a country 
with which the United States has copyright relations, should be 
registered for copvright in regular course with the deposit for 
purposes of identification of two copies of the work in the text of 
the original, and with the further deposit of a copy of the title- 
]Hige in English. The law should provide that, in case within a 
specified term (say twelve months) there should be published a 
version in English, which had been printed from type set within 
the United States, and which had in other respects complied wdth 
the conditions of the American law, the work should secure the 
full protection of American copyright, not only for the English 
version as copyrighted, but for the original text. Under the 
present conditions the copyrighting of an American edition docs 
not protect the original text from unauthorized translations. If, 
within the term specified, no edition should be produced for which 
the conditions of the American Act had been complied with, the 
right to reproduce the work in English might then fall into the 
public domain. A provision to such effect, while by no means 
sufficient to do full justice to Continental authors, would secure 
for such of these authors, whose books were available for the 
American-read ing public, the substantial advantages of American 
copyright. 

3. luo term of copyright in force in the United States is shorter 

than that accorded under the law of any other literature-producing 
country, excepting Greece. In Franco and in Russia the term 
covers the life of the author, and fifty years thereafter. In 
Germany, since 1834, the term has been for the life of the author 
and foV thirty years thereafter. Under such a term of property 
the author is in a position to work, not only for himself, but for 
his children. The United States, with its increasingly important 
literary interests, ought not to be contented with a shorter term 
than that in force in Germany. (<;. h. 

Artistic Copyright. 

History, — Copyright* whether artistic or literary, is the 
creation of statute. Attempts were made by the first 
claimants of copyright to place property in ideas on a 
footing with other forms of property, and to claim for it 
rights in perpetuity; but in the year 1774 a decision 
in the House of Lords made it clear that neither public 
opinion nor law would recognize copyright as property in 
this sense. Since that time it has been recognized that 
property in copyright exists only by statute, and that its 
terms and conditions depend entirely upon Acts of the 
Legislature, and aie liable at all times to alteiation at the 
will of Birliament. Literary authors had protection for 
their work much earlier than artists. tTho first literary 
copyright Act came into existence in the reign of Queen 
Anne, but it was not until the reign of George II. that 
the Legislature afforded any protection for the" work of 
artiste. The first Artists* Copyright Bill was passed in 
the interest of William Hogarth, one of the greatest of 
English painters, who was engraver as well as painter, 
and who devoted a considerable jiortion of his time to 
engraving his 'own wbrks. No sooner, however, were 
these published than his market was seriously damaged 
by the issue of inferior copies of his engravings by other 
publishers. To protect Hogarth from such piracy an 
Act was passed on 24th June 1735, which provided 


that ** every person who should invent and design, engrave, 
etch, or work in mezzotinto or chiaroscuro, any historical 
or other print or prints, should have the sole right and 
liberty of printing and representing the same for the tei'iii 
of fourteen years, to commence from the day of the first 
publishing thereof, which shall be truly engraved with the 
name of the proprietor on each plate, and printed on every 
such print or prints.** The penalty for piracy was thts 
forfeiture of the plate and all prints, with a fine of 5s. for 
every pirated print. 

Thirty-one years later (1766), in the reign of George 
m., a second Engraving Act was passed to amend and 
render more effectual ” the first Act, and for vesting and 
securing to Jane Hogarth, widow, the property in certain 
prints,** which extended the jirotection beyond the designer, 
who was also engraver, to any person who, not l>eing him- 
self a designer, made, or caused to be made, an engraving 
from any picture or other work of art. Jane Hogarth, thv 
widow of the painter, found herself nearing the terniina 
tion of tho fourteen years* term of copyright granted by 
the first Act* with the probability that immediately on 
its expiry tho engravings of her husband then on sale, and 
on wMch her liveliho^ depended, would be immedmtely 
pirated. It was mainly to save her from the loss of her 
livelihood that this second Copyright Bill extended the 
term of the copyright to twenty-eight years. 

The engravers and publishers of the day were not over- 
scrupulous, and they sought to evade the j^n^naltics of th(‘ 
copyright Acte by taking the designs, and adding to them 
or taking from them, or both, and producing fresh engrav- 
ings, seeking to make it appear that they were producing 
new works. These practices assumed such proportions 
that it became necessary, eleven years after the passing of 
the second Act (1777), to call upon Parliament to put 
through another short meaauit; still further to protect th»* 
engraver, by prohibiting the copying “in whole or in 
jmrt** (a clause not contained in the prc'vious Acts), by 
varying, adding to, or diminishing from, the main design 
of an engraving without tho express consent of the pro- 
}>rietor or proprietors. These three Acts remain in force to 
the present day. In 1852, in an international copyright 
Act, it was declared that tho Engraving Acts collectively 
were intended to include prints taken by lithography or 
any other mechanical process. 

In May 1814 on Act was passed to give protection to 
sculptors. The term of copyright for sculptors was a 
lieculiar one. It was to last for fourteen years, with the 
proviso that, should the author be still alive, he should enjoy 
a further period of fourteen yea^rs, tho copyright returning 
to him for the second fourteen should he have disposed of 
it for the first period. It is a condition of copyright with 
the sculptor t^t tho author must jmt his name with the 
date upon every work before putting it forth or publishing 
it. A curious and interesting point in the interpretation 
of this Act is that according to the opinion of eminent 
jurists it is necessary to an infringement of the copyright 
of a piece of sculpture that the copy of it must tab; the 
form of another piece of sculpture; that a j)botograp]i, 
drawing, or engraving of a piece of sculptures is not to bo 
I considered a reproduction of it, and is, therefore, not an 
infringement of the 8culptor*8 copyright. 

Ths Act of 1862. — Strange as it may seem, painting 
was the last branch of tho arte to rcccivc co])yright pro- 
tection. Tho cause of the painters was taken up by tho 
Society of Arte, who endeavoured, in the first instance, to 
iHiss an amendment and consolidation Bill dealing wit^ 
engraving, sculpture, and jminting ; but, failing in their 
first effort, they limited their second to an attempt to jiass 
a Bill in favour of |>ainting, drawing, and photography. 
It was in tho year 1862 that this Act, having ptissed. 
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through FSarliament, came into force. The absence of any 
antec^ent protection for the painter is clearly stated in 
its preamble, which reads as follows: Whereas by law 
as now established, the authors of paintings, drawings, 
and photograi)lis have no copyright in such their works, 
and it is expectant that the law should in that respect bo 
amended. Be it, therefore, enacted,” ka. This preamble 
makes it dear that there is no copyright in any paintings, 
drawings, or photographs execute and dealt with before 
the year 1862 ; to be exact, 29th July of that year. The 
* duration of the term of copyright in this Act of 1862 
differs from its predecessors, by Wng made dci)endent on 
the life of the author, to which life seven years were added. 
In the Ijiterary Copyright Act there are two terms — ^the 
life of the author and seven years, or forty -two years, 
whichever may prove the longer. In taking a fixed term 
like forty-two years it is necessary to have something to 
start from, and with a literary work it was easy to start 
from the date of publication. But pictures arc not pul»- 
lished. They may pass from the studio to the wall of the 
purchaser without being made public in any way. The 
difficulty was evidently before the author of this Act, and the 
artist’s tern was made his life and seven years after his 
death without any alternative. This term applit's etjually to 
]>hotographers. Perhaps no Bill which ever passed through 
Parliament ostensibly for the purpose of benefiting a certain 
set of people has failed so completely as has this Bill to 
accomplish its end. It started by proposing to give copy- 
right to authors of paintings, drawings, and photogra])hs, 
and it would seem that no difficulty ought to have arisen 
as U) whom such copyright should rightly l)elong; but 
the following clause of the Act has introduced confusion 
into the question of ownership : — 

Provided that when any painting;, or drawing, or the negative 
of any photomph, shall for the first time after the passing of 
this Aot be sold, or disclosed of, or shall bo mado, or executed for, 
or on behalf of any other person for a good or valuable considera- 
tion, the person so selling or disposing of, or making or oxoeut- 
lug the same, shall not retain the copyright thereof unless it ho 
expressly reserved to him by agrooment in writing, signed at 
or before the time of such sale or disposition, by the vendee 
or assignee of such painting or drawing, or such negative of a 
photograph, or by the |)ersou on whoso behalf the same shall be 
so mime or executed ; but the copyright shall belong to tho 
vendee or assignee of such painting, or orawing, or such negative 
of a photograjm, or to the jiersoii for or on whose behalf the same 
shall liave been made or executed ; nor shall the vendee or assignee 
thereof be entitled to such copyright unless at or before the time 
of such sale or disposition an agreement in writing, signed by tho 
jierson so selling or disposing of tho same, or by his agent duly 
authorized, shall have been made to that effect. 

That is to say, after promising the author copyright in 
his work for life and seven years, the Act stipulates that 
in order to get it the author musl^ at the time of tho first 
side or disposition of his picture, obtain a document in 
writing from the purchaser of tho picture, reserving tho 
copyright to the autlior, and tho Act goes on to say that 
if he does not take this step the copyright becomes tho 
property of the purchaser of the picture, but with the 
proviso, in order to securo it to him, he must have a 
document signed by tho artist assigning tho copyright 
to him ; but if neither of these things is done, and no 
document is signed, the copyright does not Mong to 
cuther the artist who sells or the client who buys, and the 
Act is silent as to whom it does belong to. It has dis- 
appeared and belongs to no one. There is no copyright 
existing in the work for any one. It has passed into the 
public domain, and any one who can get access to the 
work may reproduce it Now, as most purchases are made 
from the walls of exhibitions, in ninety-nine cases out of 
a hundred the cop 3 rright is absolutely lost And where the 
sale is arranged directly between the artist and his client, the 
difficulty experienced by the artist in raising the question 


as to whom the cop 3 n*ight shall belong to is so great, owmg 
to the dread lest the mere mention of the signing of a 
document should cause the selling of the picture to fall 
through, that in numerous such cases the copyright 
]a|)ses and becomes public property. Photographers are 
not affected by this clause, because they do not as a rule 
sell the negatives they produce, and with them the copy- 
right lies in the negative. They cariy on their trade in 
prints without the question of the negative arising. The 
picture-dealer, also, who buys a picture and cop 3 rr]ght is 
not subjected to the same disability as the painter. The 
picture-dealer can sell a picture without saying a word to 
his client as to the copyright, which he, nevertheless, 
retains intact ; the provision is applicable only to the first 
sale of the work, which, therefore, throws the whole of the 
disability upon the jiainter. 

The Act gives the copyright of every work executed on 
commission to the {person by whom it is commissioned. 
It makes it compulsory upon every owner of a copyright 
that he should register it at Stationers’ Hall before he can 
take any action at law to protect it. The copyright does 
not lapse if unregistered, but so long as it remains un- 
registered no action at ]aw can be taken on account of any 
infringement. A copyright can be registered at any time, 
even after an infringement, but the owner of the copyright 
cannot recover for any infringement before registration. 

The Act provides for both penalties and damages in 
the following cases : — 

1. For infringing copyright in the ordinary way by 
issuing unlawful copies. 

2. For fmudulently signing or affixing a fraudulent 
signature to a work of art. 

3. For fraudulently dealing with a work «lo signed. 

4. For fraudulently putting forth a copy of a work of 
art, whether there be copyright iu it or not, as the original 
work of the artist. 

5. For altering, adding to, or taking away from a work 
during the lifetime of the author if it is signed, and ]nit- 
ting it forth as the unaltered work of the author. 

6. For importing pirated works. 

The incongruities of this Act were so apparent that its pro- 
moters desired to stop it, feeling that it would bo better to have 
no Bill at all than one M'hich conferred so little unon tho people 
it was intended to benefit ; but Lord *Wo8tbury, the J^ord Chan- 
cellor, who had charffe of the Bill in the House of Lords, advised 
them to let it go through with all its im^rfoctions, that they 
might get the right of the painter to protection recognized. This 
advice was followed, and the Bill had no sooner become law than 
a fresh effort was started to have it amended. Year by year the 
agitation wont on, with the exception only of a period when Irish 
affairs took up all the attention of Parliament, and domestic 
legislation was rendered immssible. But within the last few years 
copyright has been again **in the air," and several independent 
committees have been at work upon the subject ; and in 1898 the 
Copyright Association of Great Britain promoted a Bill, which 
was introduced into the House of Lords by Lord Herschell. It 
was a measure designed to deal with all forms of copyright — 
literary, musical, dramatic, and artistic, — and was remittra by the 
House of Lords for consideration to a committee, which, having 
sat for three sessions, decided not to proceed with Iiord HerschelVs 
measure, but to treat literature and art in separate Bills. It had 
under its oonsideration an artistic Bill, drafted for and presented 
by the Royal Academy, and a literary Bill and an arnstic Bill 
drafted by the Committee itself. Tne main proposals in the 
latter were to give copyright to the author of any artistic work 
or photograph for a Mriod of life and thirty years, unless tho 
work be commissioned, in which ease the copyright was to be 
the property of the employer, except in the case of sculpture in- 
tended to be placed in a street or puDlio place. The Bill provides 
summary remedies for dealing with pirated works. It omits 
altogether any reference to registration, and it provides for inter- 
national copyright. 

To fiuin up the porition of artistic copyright^ we. have 
five British Acts, three dealing with engraving, one with 
sculpture, and one with jiaiotiug, drawing, and photo- 
graphy, and between them there is very Httle relation. 



COPYRIGHT 


We have three terms of duration of copyright — 26 years 
for engraving, 14 for sculpture, with a second 14 if the 
artist be alive at the end of the first, life and 7 years 
for painting, drawing, or photography. There are two 
different relations of the artist to his copyright The 
sculptor's right to sell his work and retain his copyright has 
never been questioned so long as he signs and dates it. 
^1^ painter's copyright is made to depend upon the sign- 
ing of a document by the purchaser of his work. The 
engraver and the sculptor are not required to register ; 
but the author's name, and the date of putting forth or 
publishing, must appear on his work. The painter 
cannot protect his copyright without registration, but this 
r^tration as it is now required is merely a pitfall for 
the unwaxy. Designed to give the public information as to 
the ownership and duration of copyrights, tho uncertainty 
of its operation results in the prevention of information 
on these very points. 

Difficult and complicated as is this whole subject of 
artistic copyright, it is perhaps not to be wondered at that 
ignorance of the law on the subject is very widespread, 
even amongst those who are most interested in its action. 
One of the commonest beliefs amongst artists is, that all 
they have to do to secure copyright is to register a picture 
at Stationers* Hall; but the authorities at Stationers* 
Hall ask no questions, and simply enter any particulars 
submitted to them on their printed form. Some artists 
make a practice, when they send a picture away to exhibi- 
tion, to fill up one of these forms, reserving the copyright 
by their entiy to themselves, in the belief that, if accom- 
fianied by the Is. fee required by the Stationers* Hall, its 
entry will reserve the copyright to them, oblivious of the 
fact that tho only thing which can reserve the copyright 
to them is tho possession of a document assigning tho 
copyright to them by the jmrehasor of the picture. Another 
useless method of attempting to reserve artists’ copyrights 
is that adopted by tho promoters of public exhibitions, 
with whom it is an almost constant practice to print on 
some portion of tho catalogue of the exhibition a state- 
ment that ** copyrights of all pictures are reserved,” the 
impression apparently prevailing that a notice of this kind 
effectively reserves the copyright for the artist while selling 
his picture from the walls. It, of course, does no such 
thing, and the copyright of any picture sold in these 
circumstances, without the necessary document from the 
imrchaser, must be lost to the artist, and pass irrevocably 
into the public domain. 

In a work of art the work itself and the copyright 
arc two totally distinct properties, and may held 
by different persons. The conditions differ materially 
from those of a work of literature, in which as a 
rule there is no value apart from publication. There is 
a value in a work of art for its private eiyoyment quite 
apart from its commercial value in the form of repro- 
ductions ; but when the two properties exist in different 
hands, the person holding the cop 3 rright has no power to 
force tho owner of the work of art to g^ve him access to 
it for purposes of reproduction ; this can only be effected 
by private arrangement It has been argued that, as the 
two properties are so distinct, the owner of tho copyright 
ought to have the right of access to the picture for the 
purpose of exercising his right to reproduce it. But it is 
easy to see that it would destroy the value of art property 
if proprietors knew that at any moment they might 
forced to surrender their work for the purpose of repro- 
duction, though for a time only. 

There is often a strong sympathy between the artist and 
the person who buys his picture, and it is not at all un- 
ustu^ when application is made to the owner of the picture 
for access to it, for hhn to submit the question of repro- 
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duction to the artist, Although the latter may really have 
no right in it, it is felt, as a practical matter, that he is 
largely interested in the character of tho reproduction it 
is proposed to make. Hence the courtesy which is us\ially 
extended to him. 

Of late years, owing to the increased facilities of rt?pro- 
duction, the practice has become very common of splitting 
up copyrights and granting licenses in what may be de- 
scribed as very minute forms. It would, of course, be 
impossible for a publisher to pay an artist the sum at 
which he values his entire copyright, simply that he might 
reproduce his picture in the form of a black -and -whit 4 ; 
block in a magazine, and it has consequently become quite 
common for the artist to grant a license for any and every 
particular form of reproduction as it may be required, so 
that he may grant the right of reproduction in one par- 
ticular form in one particular publication, and even for a 
particular period of time, reserving to himself thus the 
right to grant similar licenses to other publishers. This 
is apparently not to the injury of the artist ; it is probabl}' 
to his advantage, and it certainly promotes buBiness. 

The groat obstacle in the way of securing a really good 
Artistic Bill has been the intrcxluctiou into it of photo- 
graphy. It was by a sort of accident that the photographer 
was given the same privileges as the painter in the BUI of 
1862. The promoters of the BUI thought that tho photo- 
grapher would be protected by the Engraving Acts which 
covered prints ; but since the photographers feared that, as 
their prints were of a different character from the prints 
from a plate, the Engraving Acts might not protect them, 
it was at the last moment decided to put photography intr» 
the Art Bill. The result of this was that the painter lost 
his chance of copyright on all works executed on com- 
mission. Legislators feared that if photographers held 
cop 3 might in all their works the public would have no 
protection from the annoyance of seeing the ])hotDgraphs 
of their wives and daughters exhibited, and sold in sho]» 
windows by the side of “ professional b^uties ** and other 
people, and made articles of commerce. Bo in the casi^ 
of commissioned works, the copyright was denied to both 
painters and photographers, and there sexjins considerable 
fear that in any new legislation the attempt to give th<^ 
same terms to both painter and photographer may lead to 
great injury and injustice to the public. 

The Koyal Commission which reported on the subject 
in 1878 proposed two distinct terms of copyright for 
|*ainting and photography. The term for the ^minter was 
dependent on his life ; that for the photographer was a 
definitely fixed term of years from tho date of publication 
of his photographs ; and there can be little doubt that this 
is the right way to deal with the two branches of copy- 
right. The artist who paints a picture signs it, and then* 
is no difficulty in knowing who is the autW of a }>aintix)g 
and in whom the term of copyright is vested. But who 
knows anything as to the authorship of a pSotOgraph? 
In a very large number of cases a photograph is taken by 
an emi)loyee, who is here to-day and gone to-morrow, and 
even his employer knows nothing of his existence. Of 
course, it may suit an employer to be able to nmintain 
secrecy as to the authorship of his negative, inasmuch 
as it enables him to go on claiming copyright fees in- 
definitely ; but it is not to the public interest. In most 
countries on the Continent a photographer has the fixed 
term of five years* copyright in an original photograph 
dating from its publication, which date, together with the 
name and address of the photographer, has to be stamped 
on every copy issued. In the public interest some such 
method of dealing with photographs should bo introduced 
into any new Act. If the choice is between the Continental 
method and registration, the photographer would probably 
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choose the formery as it would entail no registration 
fees. 

See also Waltsb Arthua Copikoeb, F.S.A. The Law of 
CojpyrigtU in Works qf LUereUure and Art, London, 1893. — 
UicuAKi) Winslow, M.A., L1j.B. Tlu Law qf Artiaiie Copy* 
right, Loudon, 1889. (n. 

Coqueliiip Benoit Conetant (1841 ), 

French actor, was born at Boulogne, January 24, 1841. 
Me was originally intended to follow his father's trade of 
l>aker, but his love of acting led him to the Conservatoire, 
where ho entered Ilegnier’s class in 1859. Ho won a prize 
for comedy less than a year afterwards, and made \mdAlmt 
in December 1860 at the Com4die Fran^aise, of which 
house he became a socUtaire four years later. His first 
successes, which were made in classical comedy, were 
brilliantly sustained durmg the twenty years that succeeded 
his election as meUtaire, During that time he created ” 
the leading })arts in a number of new plays, including 
GHrufoirt (1867), TaJbarin (1871), Paid Forestier (1871), 
VEtnmgere (1876), Jeem Daowr (1877), Le Moside oit 
Von Vennuie (1881), Lee Rwnimn (1884), and others. In 
consequence of a dispute with the authorities over the 
question of his right to make provincial tours in France, 
lie resigned his ^lOHition at the Comddic Fran^aise in 1886. 
Three years later, however, the breach was healed ; and, 
after a successful, series of tours in Europe and the United 
States, ho rejoined the CounSdie Fran^aiso as pmsiomudre 
in 1889. Ho remained them three years, during which 
time the most notable events were the dilmt of his son 
Jean in 1890, and the production of TJurmidor (a play 
Ha])]>ressed, for political reasons, on the third occasion of 
its performance), and of a veision of The Taming of the 
Shrew under the title of Jm. Mighre Apprivoiede^ both in 
1891. In 1892 he broke definitely with the Oom4die 
Fran^aise, and tourad for some time through the capitals 
of Europe with a company of his own. 

In 1895 he joined the com}iany at the Benaissance 
'Theatre in Paris, and })layod there until he became 
director of the Porte-Saint-Martin Theatre in 1897. 
There his latest successes have been in Cyrano de 
Pergerac (1897) and Plus gve Heine (1899). In 1900 
ho once more undertook an American tour. He has 
published: VArt et le ComAdien (1880), Mcliere et le 
Misamthrope (1881), essays on Engine Manvel (1881) 
and Sidly-Pi^homme (1882), VAmdphe de Mdikre 
(1882), hee ComMiem (1882), VArt de dire le Monologve 
(with his brother, 1884), Tantvffe (1884), UArt du 
ComAdien (1894). 

COClUimbOi a town and inqiortant |)ort in Chile, 
in the province and dejuirtment of the same name, 
situated in 29* 57' 4" S. lat. and 71* 21' 12" W. long. 
The jN)pulation in 1895 was 7322. In 1898 it had 5*44 
jxsr cent, of the total export trade of Chile, and 3*34 per 
cent, of the import trade. In the same year it was visited 
by 484*' rfiii3s (foreign and coastwise trade), of a total 
tonnage of 775,981 tons. 

GoratO^ a town in the province of Bari, Apulia, Italy, 
25 miles west from Bari, with olive and wine production. 
Tn the neighbourhood stands the Em|)oror Frederick II. 's 
hunting-seat^ Castel del Monte. The |K)pulation (1901) 
was 41,673. 

GordObBf & province in the centre of the Argentine 
llepubUo. The official area at the census of 1895 was 
62,160 square miles ; the population in 1895 amounted to 
351,223 — urban, 94,760; rural, 256,463. The province 
is divided into twenty-five depurtments. In 1895 there 
were 18,545 farms, 1,070,532 acres planted in cereals, 
1,884,926 head of cattle, and 489,926 horses. 


Cordobffif a city of the Argentine Republic, capital 
of the province of Cordoba, on the Bio Frimero in 31* 25' 
S. lat. and 63* 42' W. lon^f., about 435 miles north-west of 
Buenos Aires; in communication by rail with all the principl 
towns of the Bepublic. It has greatly increased in im- 
portance since 1875 : the population of the town in 1895 
was 42,783; of the suburbs, 11,679. Besides its other 
educational and scientific institutions, it contains the 
National Meteorological Bureau of Argentine^ the 
National Academy of Sciences (1894), a national second- 
ary school, two national schools for teachers, and a 
good public library. There is a bronze equestrian statue 
of General Paz, and another of the legislator Dr Barsfield. 
Bridges have been cx>n8tructed to connect the town with 
two new districts which have sprung up as a result of the 
introduction of an extensive scheme of irrigation. The 
water supply is excellent For internal communication 
there is an efficient service of electric and other trams. 

Cordovaf a province in the south of Spain, with a 
population of 420,714 in 1887 and 443,582 in 1897. 
Its area is 5300 square miles, divided into 16 administra- 
tive districts and 74 parishes. The river Guadalquivir 
divides the province into two very dissimilar portions. 
On the right bank is the mountainous region of the Bierra 
Morena, less peopled and fertile than the left bank, w*ith 
its great plains and slightly undulated country towards the 
south and south-east in the direction of some spurs of the 
Sierra Nevada. One of the most picturesque chains of 
this province is the Sierra de Cordova at some distance 
from, but along, the right bank of the Guadalquivir, 
that runs from cast-north-east to west-south- west. It 
waters the richest districts of Cordova, and has many 
tributaries, one of the most important being El Guodal- 
mellato. The Guadiato and Bombezar are next in 
im{>ortance, and in the northern part of the province 
are several streams that are tributaries of the Guadiana. 
The climate is much varied. Snow is to be found for 
months on the highest |)eaks of the mountains, mild 
temperature in the plains except in the few torrid summer 
months, when rain seldom falls. The latest returns 
showed that out of 78,204' children of both sexes between 
the ages of 4 and 14, 36,357 only were on the school 
registers, and 27,940 attended classes. There are 266 
miles of railways, some good first-class state roads, few 
good provincial and many fair municipal roads. Cordova 
is one of the provinces of Si)ain that pays most for 
the industrial and commercial taxes, though its prin- 
cipal resources and products are agricultural, and its 
mining interests anything but sufficiently developed. The 
mines, however, are important. Three lead, 11 argenti- 
ferous lead, and 26 coal mines wore worked in 1898. 
Ten silver load mines at work in 1898 produced 9059 
metric tons, valued at £82,123, as compared with 6529 
tons, valued at £61,945, in 1897. Three silver lead 
mines also produced 7439 tons, valued at £18,279, in 
1898. The total value at pit*s mouth of the output of 
the mines in 1898 was £257,269, against £193,656 in 
1897. The coal mines are almost entirely in the hands 
of two important companies, Andaluces and Southern of 
Spain. The Belmez coal-field had in 1898 an output of 
383,969 metric tons, valued £156,866, against 316,024 
tons, valued £113,772, in 1897. I^is province also pro- 
duct in 1898, 29,565 tons of coke, 20,105 of anthracite, 47 
metric tons of silver. The most important group of silver 
lead mines belongs to Anglo-Bilbao companies, and the 
English lead works smelt^ 85734 English tons of lead 
ore from their Linares mines, producing therefrom 6258 
English tons of pig lead. The live sto^ in the province 
consists of 11,149 horses, 14,584 mules, 12,923 asses, 
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26,867 cattle, 214,908 aheop, 61, 703 goats, and 64,668 pigs. 
About 366,000 acres are covered with wheat crops, 228,200 
with barley, 60|820 with rye, 62,810 with oati^ 36,357 
with chick peas, 12,635 with vines, 482,496 with olives. 

OordOVAf the capital of the above province, had 
a population of 65,616 in 1887, and 65,506 in 1897. 
The township includes a very extensive territory outside 
the city pro|)er ; in fact, 310,000 acres of area, studded 
with factories of alcohol, hat^ woollen stuffs, and silver- 
smiths’ works. The famous leather manufactures have 
decayed, though some good imitations of the old style are 
to be met with. Within the area of the town there 
are lovely gardens, plantations, orange, olive, and lemon 
groves, and pastures where popular and famed breeds of 
bulls for the national sport are reared, Cordova being 
celebrated for its school of bull-iighters. There are many 
modem public buildings and useful institutions, secondary 
and primary schools, a school founded in 1590 by the 
Bisho]> Pacheco of Cordova for girls, who take the same 
degrees as the other sex, a school of veterinaries, an 
ac^emy of sciences, fine arts, and letters, polytechnic 
school, and an athenseum. 

Coraa. See Korea. 

Oorftia See Greece {Ionian hlamh), 

Oorintha — The modem town of New Corinth, capital 
of an arrondissement in the province of Argolis and Corinth, 
Greece, is situated on the isthmus of Corinth, near the Bay 
of Lepanto, Greece, about 3j^ miles from the site of the 
ancient city, at the junction of two railway lines, 57 miles 
west of Athens and 87 east^uth-east of Patras, with which 
there is also frequent communication by steamer. With 
the opening of the Corinthian Ship Canal in 1893 its 
prosperity has somewhat revived. The chief exports are 
raisins, com, oil, and silk. Population, 4100. 

Corinth, after passing through its various stages called 
Greek, Homan, Byzantine, and Turkish, survived until 
1858 as one of the most considerable towns of Greece, 
when it was, with the exception of a few houses, levelled 
to the ground by an earthquake, and New Corinth, 
a city with broad streets but no old traditions, was 
founded. A mere handful of the old |X)pulation re- 
mained on the old site, which was marked out for 
continuous occupation by flowing water and fertile 
fields. At present a picturesque but {)Overty-stricken 
village of somewhat over 1000 inhabitants, mostly of 
Albanian descent, holds its place among the ruins of 
former days, and bears the name of Old Corinth. Its 
most picturesque features are its one gigantic plane tree 
nourished by the water of Pirene, shying nearly all of 
the public square, its venerable temple ruin, and Acro- 
Corinth rising above the village to a height of nearly 
two thousand feet. The view even from the village, over 
the Corinthian Gulf, of Parnassus with its giant neigh- 
bours on the north, of Cyllene and its neighi^urs on ^e 
west, and of Geraneia on the oast, is very fine ; but from 
Acro-Corinth the view is still finer, and is perhaps unsur- 
passed by any in Greece. * 

Such wore the attractions and the features of Corinth 
known to those who visited it before 1896. The ex- 
cavations begun in that year by the American School 
of Classical Studies at Athens, under the direction of 
Mr Kufus R llichardson, have in each succeeding year 
brought to light important monuments of the ancient 
Moiom Roman and of Greek times. The 

mrebmo outlook at the outset was not hopeful. In 
first pla^ the long and continuous occupa- 
covwioM, made it appear probable that the slow 

and remorseless wear of ages had done much more than 
the destruction of Mummius to obliterate the traces 
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of the ancient monuments ; secondly, although there was 
one landmark of the old Greek city, ixamely, the old 
temple ruin, there was no certainty what one of the 
temples mentioned by Pausanias this waa lu fact, by 
a perverse error, which one toix)grapher after another 
had handed along, the wrong name of Athena Chalinitis 
was quite commonly applii^ to it. The current to^m- 
graphy of Corinth was simply a web of conjecture, which 
gained nothing from the fact that one great name after 
another was added to the list of its vouchers. The great 
object to be attained by excavations was the locating 
of the agora; first, because Pausanias says that most 
of the important monuments of the city were in and 
near the agora; and secondly, because he could only 
thus bo used as a guide and authority. As he mentions 
the monuments in order along the streets radiating from 
the agora, when the starting-point was once gained, one 
could hojK) to identify any foundations found along their 
various lines. One unsuccessful attempt to locate the 
agora by excavation had already been made. 

In the first year’s work of the American School twenty- 
one trial trenches from 10 to 20 feet deep, of varying 
lengths and scattered over a wide area, were dug, in 
the hope of finding, if not the agora itself, something 
which would give a clue that might lead up to the agora. 
The work was succossfuL Near the close of the cam- 
paign, somewhat less than a quarter of a mile to the 
north-west of the temple ruin, on the edge of a terrace, 
the theatre was found. This discovery laid the corner- 
stone of the topography of Corinth ; for the theatre was, 
according to Pausanias, on the street leading from the 
agora towards Sicyon, and so to the west of the agom. 
Another tremih, dug across the valley to the east of the 
temple, revealed a broad pavement of W'liite limestone, 
extending from the north up the valley towards Acro- 
Corinth. This was clearly one of the grciat thoroughfares 
of the city, and so probably the street mentioned by 
Pausanias as leading from Lechaeum up to the agora. 
It was already as good as certain that, by following up 
this pavement until it was intersected by a line coming 
from Bicyon past the theatre, one would find oneself in 
the agora. Even before the agora was found, the temple 
socm^ to take its place as the temple of Apollo, mentioned 
by Pausanias as “the first monument on your right as 
you go out of the agora on the street leading towards 
Sicyon.” The limestone pavement yielded in the follow- 
ing year all that it had promised. It was soon seen to 
end in a flight of thirty-seven marble steps, in their 
prasent form of a late date, wdiich lead uj) to the propy- 
laea of the agora, the buttresses of which are well pre- 
served and agree with the fonn of a Homan triumphal 
arch, a form given to the projiylaea on the coins of 
imjxjrial times from Domitian to Commodus. To the 
east of the staircase and close up against the agora 
itself, only at a much lower level, was found, buried 
under 35 foot of earth, the famous fountain, Pirene, 
tallying exactly with the descrijition of Pausanias, as 
“a series of cumbers resembling grottoes, and bearing 
a facade of white marble.” This two-storey facade of 
|x>rous stone, with arches opening into the cliambers, 
belonged to the Homan city; and before tlie time of 
Pausanias, had received a facing of marble, which htus 
now' fallen off but has left traces of itself in the 
holes by which it W’as attached and in cartloads ol 
chips which lay in front of the faQade. This was not, 
however, the first form of Pirene. It was built up in 
front of a more simple Greek facade, which consisted 
of seven cross walls supporting a conglomerate stratum, 
and forming six chambers, whoso only ornamentation 
was antas at the front end of the cross walla, and on 
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a parapet at the rear single slender Ionic columns between baiian captive like those found on Boman triumphal 

two antae supporting an entablature. The chambers were arches, is practically entire ; and another, its counter- 

really reservoirs. The water flowed along their backs, part, is preserved down to the thighs. These figures 

]joured into them, and then out into a largo basin in are not quite like Caryatids and Atlantes, ivhich bear 

the open air, enclosed by a large quadrangle with apses the entablature on their heads. They seem rather to 

on three sides and the fa^e of the fountain on the prop up the Corinthian capitals, which rest upon pilasters 

other. The whole quadrangle was faced with marble, that form a part of their ba^. Two of these stood 

Dunng the Byzantine }>eriod a pretentious but very rough at each end of a re-entrant curve of the entablature. Two 

addition was made to thw faqade by setting five marble female heads of like proportions belonged to figures with 

columns about four feet in front of the older faqade, the same architectural functions, bearing straight lines 

with heavy architrave blocks running from them back of entablature, and wore placed probably to the right 

into the facade, which was roi^hly cut into for the and left of the first pair. The building to which they 

purpose, the object probably being to form a sort of belonged was probably a porch which aWted upon the 

balcony. The columns, the Corinthian capitals, and tlie propylaea on the west, and had a facade like the Septi- 

bases are all of varying sizes, and, like the architrave zonium at Home on a small scale. The foundations of 

blocks, wore surely ta^en from earlier buildings. the ix)rch were of a core of opm inoertwm. 

To the west of the temple of Ajiollo* 
was a cube of rock protruding some 10 
feet from the ground. This, on lx)ing 
excavated, proved to be the fountain 
Glauce, an impressive structure entirely 
cut out of native rock, consisting of 
four chambers, with a }iorch of three 
pillars Ix^tween two antae^ approached 
l)y a flight of five sto])s. This falls in 
lino, as it should, between the temple of 
Ajn)I1o and the theatre. 

To the north of the propylaea and 
Pirenc, the brick ruins in the middle of 
the village were explored, and appeared 
to lie the Imths of Eurycles, which should 
lie here on the street to Lechaeum. Some 
other monuments wore identified with 
more or less probability. But enough 
has been located with absolute certainty 
to allow us to speak of a topography of 
Corinth, not as based on mere conjecturt% 
but on facts; and for the first time a 
map of the central (portion of the ancient 
city can be drawn. 

This is perhaps the greatest result of 
the excavations, but much more has been 
accomplished. Vases and fragments of 
vases have been found, of all periods 
except the Mycenaean, a gap which will 
presumably be filled later. On the north 
side of the hillock on which stands the 
village schoolhouse there were found 
several rock-cut vertical shafts, which livl 
into lateral passages used for burial. 

These contained unpainted vases in con- 
siderable quantity, of most varied forms, 
some of tliem with incised ornamentation, oorikth showing sites ov excavations. 

corresponding closely to the prehistoric 

lottery of Thera and Hissarlik. A deep digging near In 1900 was found an ancient Greek fountain in 
the foot of the staircase leading to the propylaea yielded the agora, 25 feet below the present surface of the soil, 
fifteen vases with geometric decoration. In a well about It is approaclijpd through an opening in an enclosure 
30 feet below the surface of the road leading westward made of metopes and triglypl^ with the painted j^ttems 

out of the village square was found a largo celebe of on them almost as fresh as if they had been painted a 

old Corinthian stylo in forty-six fragments, with pieces year ago. Through the opening a flight of seven steps 

of several similar vases. A good many so-called Proto- leads down to a quadrangular room, in the west wall 

Corinthian vases may be added to the list. of which are two bronze lion’s heads, through the open 

The statuary yielded by the excavations is mostly of mouths of which water was once discharged. The whole 

Homan times. A head of Dionysus crowned with a a4justment and jts greater depth than the Boman sur- 

wreath of ivy, and a round base with a relief of dancing roundings prove its great antiquity. It is the only case 

Maenads, surpass in value the many headless statues which of an intact Greek fountain, and so of the highest interest 

have been constantly turning up. But the most important in itself, and perhaps still more interesting as an earn^t 

sculptures of this period are a group of colossal statues of ancient things s^l to be discovered when the requisite 

supporting an entablature, a great part of which has been level is reached. 

found. One of these figures, apparently a young bar- Among the inscriptions, which are mostly of Boman 
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<late, was one 'which deserves mention. It is cut in 
rather rough Greek letters upon a highly ornamented 
marble block, which in its second use served aa the lintel 
of a Jewish synagogue. The block was broken at both 
ondS| but in the middle appears APOrHEBP, awaynay^ 
Under this lintel without doubt passed and 
repasaed the great Apostle to the Gentiles. 

A fhll aooount of the yarioos disooveries is given in the volumes 
of the American Journal qf Arehocology for 1896-1901. 

(b. a a) 

Oorinthi lithmilS of.— An isthmus of Greece, 
dividingtheGulf of Corinth from the Saronic Gulf. In 1893 
a ship canal was opened through i^ with its western entrance 
about miles north-east of & little to'wn of New Corinth. 
It was b^gun in 1881 by a French company, which ceased 
operations in 1889, a Greek company completing the 
undertaking. The canal is 100 feet bro^ 3^ miles 
long, and 26 feet deep. It shortens the journey from 
the Adriatic to the Piimus by 202 miles, but foreign 
steamships will not use it, as the narrowness of the canal 
and the strength of the current at times render the passage 
dangeroua About 1 mile from its western end it is cross^ 
by &e iron bridge of the Athens and Corinth Railway. 

Oorlnthp capital of Alcorn county, Mississippi, 
U.S.A, situated in the north-eastern part of the state, on 
the Mobile and Ohio and the Southern Railways, at an 
altitude of 436 feet. During the Civil War, on October 
3 and 4 , 1862, it was the scene of a severe battle between 
the Confederates, under Van Dom, and the Union forces, 
under Bosecrans, when the former were defeated with heavy 
loss. Population (1880), 2275; (1890), 2111; (1900), 3661. 

OorintOp a town in Nicaragua, on the Pacihc, the 
chief port of the Republic. Its harbour is one of the best 
protected on the coast of Central America, and is part 
of the ancient port of Eealejo. Corinto is the terminus of 
the railway from Lake Managua, and is regularly visited 
by the various lines of steamers. It is estimated that 
it does 59 per cent of the export and 62 per cent of the 
import trade of Nicaragua. Population alout 1500. 

Oorkp a maritime county of Ireland, province of 
Munster. 

Population . area of the administrative county in 1900 
was 1,838,921 acres, of which 415,760 were tillage, 971,221 
pasture, 1608 fallow, 29,099 plantation, 24,996 turf-bog, 68,997 
marsh, 213,688 barren mountain, and 83,546 water, roads, 
fences, kc. The new administrative county is identical in area 
with the old judicial county. The population in 1881 was 
495,607, and in 1891, 438,482, of whom 219,988 were males and 
218,444 females, divided as follows among the different religions : — 
Roman Catholics, 396,174; Protestant Episcopalians, 85,407; 
Presbyterians, 2180 ; Methodists, 8293 ; and other denominations, 
1428. The decrease of population between 1881 and 1891 was 
11*54 per cent. The average number of persons to an acre was 
*24. Of the total population, 310,851 inhabited the rural distriots, 
being aa average of 129 persons to each square mile under crops 
and pasture. The population in 1901 was 404,813 (Roman 
Catholics, 866,085 ; Protestant Episcopaliaus, 31,411 ; Presby- 
terians, 1780 ; Methodists, 2946 ; others, 2591),« being a decrease 
of 5*7jper cent, in the East Riding, and of 11*6 per cent, in the 
West Riding. The following table gives the degree of education 
in 1891 (excluding the city of Cork) 



Ifalee. 

Females. 

Ibtol. 

Peroentaoe. | 

R.C. 

Pr. Epia. 

Preeb. 

Read and write . 
Readonly . 
Illiterate . . 

181,078 

11,040 

82,670 

118,061 

18,018 

86,088 

886,080 

88,068 

08,806 

09*0 

7*7 

88*4 

01 -0 

8*4 

4-7 

05*7 

8*8 

8*1 


In 1881 the percentage of illiterates among Roman Catholics 
was 82*5. Excluding the city of Cork, in 1891 there were 81 
superior schools with 1489 pupils (Roman Ga^olics 1023, and 
Protestants 416), and 776 primary schools with 62,093 pupils 
(Romaii Catholics 58,215, and Protestants 8878). The number of 
pupils on the rolls of the national schools on 80th September 


1899 was 74,408, of whom 69,325 were Roman Catholics and 
5083 Protestants. 

The following table gives the number of births, doatlis, and 
marriages in various years 


Tear. 

nirths. 

Deaths. 

Marriagoa. 

1881 

12,253 

8736 

1988 

1891 

9,713 

8047 

1769 

1809 

9,320 

7030 

1926 


In 1899 the birth-rate per 1000 was 21*0, and the death-rate 16*0 ; 
the rate of illegitimiuiy was 1 *8 per cent, of the total births. The 
total number of emigrants who left the county l>etwocn Ist May 
1851 and 31st Deoember 1899 was 491,932, of whom 255,182 were 
males and 236,770 females. The following are the chief towns in 
the county, with their populations in 1891 ; — Cork, 76,345 (in 1901, 
75,978) ; Queenstowm, 9082 ; Permoy, 6469 ; Kinsale, 4605 ; 
Youghal, 4317 ; Mallow, 4366 ; Bandon, 8488. 

Adminiitratwn . — The county is divided into seven parliamentary 
divisions, East, Middle, North, North-East, South, South-East, 
and West, tlie number of registered electors in 1900 being 
respectively 6990, 7822, 7463, 7393, 6611, 8339, and 6683. Tlie 
rateable value in 1900 was £1,095,885. By the Local Coveru- 
ment (Ireland) Act, 1898, the fiscal and administrative duties of 
the grand jury and (to a less extent) of other bodies were trans- 
forrra to a county council, urban and rural distrir^t councils 
were established, and under that Act the county now comprises 
7 urban and 18 rural sanitary districts. Under the same Act 
the city of Cork constitutes a separate county. 

AgrtcuUure . — The following tables give the acreage under 
crops, including meadow' and clover, and the amount of live stock 
in 1881, 1891, 1895, and 1900 



Wheat. 

OaU 

Barley, 
Beans, 
Rye, Sc. 

Po. 

tatoes. 

Tur. 

nips. 

Other 

QretMi 

Crops. 

Meadow^ 
anil 1 Tot.il. 
Clover. 

1881 

1801 

1895 

1900 

24,597 

10,868 

4,770 

0,840 

101,088 

98,608 

90,805 

95,672 

22,280 

17,848 

10,687 

18,GS9 

08,709 

.60,986 

68,708 

48,109 

88,784 

81,984 

84,610 

82,669 

14,914 

17,880 

20,800 

26,113 

164,807 : 431,445 
160,726 j 898,884 
184,167 41U,‘.»46 
]S8,900 ' 41.0,706 


There w*ere also a few' acres under flax and rape (luring those 
years. For 1899 the total value of the cereal anti other crops was 
estimated by the registrar-general at £2,753,756. The number 
of acres under pasture in 1881 w'os 973,567 ; in 1891, 988,369 ; 
and in 1900, 971,221. 



UoraeB 

and 

Mules. 

Asses. 

Cattle. 

Sheep. 

Pig.s. ! Coats. 

! . 

Poultry. 

1881 

1891 

1896 

1900 

64,486 

67,087 

62,785 

67,167 

11,194 
18,052 1 
16,802 
18,718 

886,206 
417,581 
420,887 
: 444,668 

204,106 

416,428 

811,620 

820,861 

144,856 22,766 
147,439 ! 24,651 
166,473 26,261 | 

182,653 1 2S,119 

1,116,068 

1,126,065 

1 1,279,001' 
1,461,616 


The number of milch cow's in 1891 was 174,760, and in 1900, 
186,785. It is estimated that the total value of cattle, sheep, and 
pigs in 1899 was £6,538,272. In 1900 the number of holdings 
not exceeding 1 acre w*as 7089 ,* between 1 and 5, 2493 ; botw'cen 
5 and 15, 4750 ; between 15 and 30, 6436 ; between 30 and 50, 
6532 ; between 50 and 100, 7992 ; between 100 and 200, 3342 ; 
between 200 and 600, 767 ; and above 600, 67 —total, 39,458, 
The number of loaus issued (the number of loans being the same 
as the number of tenants) under the I^aud Purchase Acts, 1885, 
1891, and 1896, up to 31st March 1900, was 2603, amounting to 
£1,516,880. The number of loans for agricultural improvements 
sanctioned under sect. 31 of the Land Act, 1881, bctw'een 1882 and 
1900, was 2559, and the amount issued £189,748, tlm largest 
amount in any county of Ireland. The total amount issued on 
loan for all classes of works under the Land Improvement Acts, 
f^om the commencement of operations to 31st Slarch 1900, was 
£451,583. 

There am four deep-sea and coast fishing districts in 
the county— Youghal, Kinsale, Queenstown, and Castletown Bere 
—in which, in 1899, 748 vessels wem registo^, employing 3304 
men .*nd boys, and four salmon fishing districts— Cork, Bandon, 
Skibboreen, and Bantry — in which 777 persons were employed in 

the same year. . v 

•' (w. n. Po.) 

Cork, a maritime city, county and parfiamentary 
borough (returning two members), on the river Lee, 138 
miles south-west of Dublin. It is the centre of an 
extensive railway system, which includes the Great 
Southern and Western, the Cork, Bandon, and South 
Coast, the Cork and Macroora Direct, and the C'ork, 
Blackrock. and Fkssage Railways. The new Protestant 
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cathedral was completed in 1879. The central tower is 
240 feet high. The Pamoll bridge over the south channel 
of the river was opened in 1882. The Crawford Science 
and Art Schools were opened in 1885, and stand on the 
site of the old Custom House, A new Protestant church, 
St Luke’s, was erected in 1888. The principal manu- 
factures are distilling, brewing, tanning, chemical manures, 
tweeds, and friezes, and there is an extensive trade in 
grain, provisions, and especially butter, the Cork butter 
market being the chief centre of the trade in Ireland. 
Th(! port is the most important on the south coast of Ire- 
land, the quays extending for over 4 miles, of which more 
than 2^ are available for shipping. In all 2368 vessels 
of 662,086 tons entered in 1899, and 1529 of 402,196 
tons cleared. The registered shipping totalled 115 vessels 
of 21,193 tons. The total foreign and colonial imports 
for the same year, which included 1,138,870 cwts. of 
wheat and 2,207,700 of maize, amounted to j£l,240,304. 
There are v^uable salmon fisheries on the Lee, in which 
370 persons wore employed in 1899. In 1898 Cork 
was constituted one of the six county boroughs which 
have scj)urate county councils. Population (1881), 
80,124; (1891), 75,345, of whom 35,427 were males and 
39,918 females, divided as follows among the different 
religions : — Homan Catholics, 64,561 ; Protestant Epis- 
copalians, 8620; Pre8b3rterian8, 749; Methodists, 867; 
and others, 548. The population in 1901 was 75,978. 
In 1891 there were 22 8U[)erior schools, with 1771 pupils 
(1346 lioniun Catholics and 425 Protestants), and 58 
primary schools, with 11,115 pupils (9597 lioman 
Catholics and 1518 Protestants). The percentage of 
illiterates among Homan Catholics was 18*0*; among 
Protestant Episcopalians, 3*2 ; among Presbyterians, 2*8 ; 
and among Methodists, 2*7. The population of the 
parliamentary borough in 1891 was 97,281 and in 1901, 
99,693, and the registered number of electors in 1900, 
13,15j^. The ratable value of the city in 1900 was 

(w. II. PO.) 

Carl August Peter (1824~ 

wrman musician and poet, son of an actor at 
Wiesbaden, grandson of the well-known engraver Ignaz 
Coniolius, and nephow of Cornelius tho {painter, was born 
at Mainz, 24th Docombor 1824. In his childhood’s days 
his bent was towards languages, though his musical gifts 
were carefully cultivated by Scharrer the singt'.r, Panny 
the Hungarian violinist, and Heinrich Esscr. Cornelius 
the elder, anxious for his son to become an actor, himself 
taught the boy the elements which can be learnt. These 
theatrical studies, however, were interrupted early by a 
visit paid by Peter Cornelius to England as second violin 
in the Mainz orchestra. On returning home young 
Cornelius made his stage debut us John Cook in Kean. 
But after two more a]>f>oarance8, as the lover in tho 
comedy Dae War Ich and as Perin in Moreto’s Donna 
Diana^ he practically abandoned the stage for music, his 
idea being to become a comic oi)ora comjK)ser. In 1843 
his father died. Hitherto Cornelius’s musical studies had 
been unsystematic. Now opportunity served to remedy 
this, for his relative, Cornelius the painter, summoned him 
in 1844 to Berlin, and enabled him a year later to become 
a pupil of Dehn, counterpoint and theory generally 
being worked at laboriously. After leaving Dehn, Cornelius 
proved his independence by writing a trio in A minor, a 
quartet in C, as well as two comic oiiera texts. In 1847 
he returned to Dehn and immediately composed an 
enormous mass of music, including a second trio, 30 
vocal canons, several sonatas, a Masi^ a Stabat Mater; 
he also wi;pte a number of translations of oljl French 
})oems, wMph are classics of their kind. In 1852 he first 


came in touch with Liszt» through his uncle’s instrument’ 
ality. At Weimar, whither he went in 1852, he heard 
Berlioz’s delightful Benvenuto Cellini^ a work which 
ultimately exercised great influence over him. For the 
time, however, ho devoted himself, on Liszt’s advice, to 
further Church compositions, the influence of the Church 
on him at that time being so great that he applied, but 
vainly, for a place in a Jesuit college. Still his mind was 
bent on the production of a comic ojiera, but the composition 
was long delayed by the work of translating the prefaces 
for Liszt’s symphonic poems and the texts of works by 
Berlioz and Kubinstein. Between October 1855 and 
September in the following year, Cornelius wrote the book 
of the Ba/rhier von and on December 15, 1858, the 

opera was produced at Weimar under Liszt, and hissed off 
the stage. Thereupon Liszt resigned his post, and shortly 
afterwe^ Cornelius went to Vienna and Munich, and 
still later came very much under Wagner’s influence. 
Comoliiis’s Cid was completed and produced at Weimar 
in 1865. For the last nine years of his life (1866-1874) 
Cornelius was occupied with his opera Qvnlod and other 
compositions, besides writing ably and abundantly on 
Wiq^er’s music-dramas. In 1867 he became teacher of 
rhetoric and harmony at tho Musik-Schule, Munich, and 
married Berthe Jung. He died 26th October 1874. Not 
the least of Cornelius’s many claims to fame was his 
remarkable versatility. Many of his original poems, as 
well as his translations from the French, rank high. 
Among his songs, tho lovely “ Weihnachtslieder ” are 
conspicuous ; many of the best are unknown in England, 
but a great impression has been made in recent years by 
his “ Vatergruft,” an unaccompanied vocal work for 
baritone solo and choir. (r. h. l.) 

Cornell University, Ithaca, New York, was 
founded by Ezra Cornell, and opened in 1868. Beside 
the founder’s endowment, it received 990,000 acres 
of public land, and subsequently gifts from private bene- 
factors. In 1890 its invested funds amounted to 
$6,756,370, and its total income to $722,210. Its 
buildings and equipment are valued at $3,242,715, 
exclusive of the Medical College in New York, valued at 
$1,000,000. Its library contained, in 1900, 238,376 vol- 
umes and 38,400 pamphlets ; its average annual growth 
is 13,000 volumes. The book funds amount to $3^,000. 
Tho instructing stafl’ numbers 265, including 32 non- 
resident lecturers, beside 94 in the Medical College in New 
York City. The total attendance in 1900-1901 (including 
83 students in tho winter school in Agriculture, and 445 in 
the summer session of 1899) numbers 3005. Of these, 
192 wore in the Graduate Department, 744 in the 
Academic Department, 176 in the College of Law, 336 in 
the Medical College, 179 in the College of Civil Engineer- 
ing, 654 in the College of Mechanical Engineering, and 204 
in the Colleges of Architecture, Agriculture, Veterinary 
Medicine, and Forestry. Somewhat more than half of the 
students come .from New York State. Free tuition is 
annually given to 512 state students, and there are 36 
university scholarships of $200, each for two years, 
awarded by competition to freshmen. Seventeen graduate 
scholarships of $200 each, 21 fellowships of $500 each, 
and 2 of $600 Are annually granted to graduate students. 
(See also the articles Universities and Education.) 

• (j. o. s*,) 

ComatO TArquInlaf an Italian town in the 
province of Borne, 13 miles north from Civitavecchia by 
rail. The church of Santa Maria, in the citadel of the 
Countess Matilda of Tuscany, has recently been restored. 
New buildings are the town-hall and municipal museum, 
particularly rich in archaeological treasures, many of them 
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taken since 1881 out of the cave tombs of the ancient 
Etruscan town of Tarquinii, There is another collection 
of Etruscan antiquities in the Bruschi palace. Poptilation 
(1901), 7219. 

Oornlngfi a city of Steuben county, New York, 
U.S.A-, situatM in 42* 08' N. lat. and 77* 03' W. 
long., in the southern part of the state, on Chemung river, 
at an altitude of 942 feet It has three railways, the 
Delaware, Lackawanna, and Western, the Erie, and the 
New York Central and Hudson River. The surrounding 
country produces much tobacco. Population (1880), 4802 : 
(1890), 8550; (1900), 11,061. 

OornUp Marl# AI1V#Cl (1841-1902), French 
physicist, was bom on 6th March 1841, and a^r being 
educated at the Eoole Polytechnique and the J^le des 
Mines, became in 1867 professor of ex{)erimental physics 
in the former institution, where he remained throughout 
his life. Although he made various excursions into other 
branches of physical science, undertaking, for example, 
with Bailie about 1870 a repetition of Cavendish’s experi- 
ment for determining the mean density of the earth, his 
original work was mainly concerned with optics and 
spectroscopy. In particular he was known for his 
redetermination of the velocity of light by Fizeau’s method, 
which he improved in various ways, adding greatly to 
the ticcuracy of the results. Among the honours which 
this achievement won for him were membership of the 
Academy of Sciences in Franco and the Rumford medal 
of the Royal Society in England (both in 1878), In 1899, 
at the jubilee commemoration of Sir George Stokes, he 
w'os R^e lecturer at Cambridge, his subject being the 
undulatoiy theory of light and its influence on modem 
physics; and on that occasion the honorary degree of D.Sc. 
was conferred on him by the University. He died on 
11th April 1902. 

Cornwall, a peninsular county of England, at the 
extreme south-west of Great Britain, surrounded on all 
sides by the sea except on the east and north-east, where it 
marches with Devon, and the boundary line is formed 
mainly by the river Tamar. 

Area and Fopulaiion,^The area of the ancient and administra- 
tive county was given in the oensus returns of 1391 as 868,208 acres, 
or 1357 square miles, with a population in 1881 of 830,686, and in 
1891 of 322,571, of whom 149,259 were males, and 173,312 females, 
the number of persons per square mile being 238, and of acres to a 
jiorson 2*69. In 1901 the population was 322,857. The area of 
tlie registration county is 886,372 acres, witli a population in 1891 
of 818,583, of whom 113,538 were urban, and 205,045 rural. 

The following table gives the marriage-, birth-, and death-rates 
i^r 1000 persons living, with the percentages of illegitimate births, 
for a series of years 



1870.79. 

1880. 

1880-88. 

1800. 

1880-06.1 1800. 

Marriage-rate . 

I2'9 

12*1 

18*2 

13*4 

18'4 |l3'8 

Birth-rate . 

80*4 

29*0 

287 

26*6 

27*1 26-6 

Death-rate . 

20*4 

21*4 

19*1 

,19*6 

18*2 Il 8-1 

Percentage of illegitimacy 

6*8 

6*8 

6*1 

67 

5*4 4*9 


The birth-rate was considerably below the average for England, 
but the death-rate only a very little below it, while the percentage 
of illegiUmate births was rather high. 

OoneiUidion and Government, — ^The ancient county is divided into 
6 parliamentary divisions, and it also includes the parliamentary 
burgh of Penryn and Falmouth, returning one member. The 
administrative county, contains 11 municipal boroughs : Bodmin 
(5151), Falmouth (12.791), Helston (3198), Launceston (4345), Lis- 
keard (8984), Lostwithiel (1879), Penryn (8256), Pensance (12,482), 
St Ives (6094), Saltash (2745). and Truro (11,181). Ihe follow- 
ing are urban districts : Oambome (14,700), Hayle (1172), Looe 
(2154), Ludgvan (2834), Madron (2761), New Quay (1891), Pad- 
stow (1546), Paul (5977), Phillack (8979), Redruth (10,824), St 
Austell (8477), St Just (6119), and Wadebridge (1868). The 
county is in the western oirouit, and assizes are held at Bodmin. 


The hoToughs of Bodmin, Falmouth, Helston, Uunceston Lis- 
keard, Penryn, Penzance, St Ives, and Truro liave sejtamtc 
commissions of the peace, and the borough of Ponzanco has in 
addition a separate court of quarter sessions, lu matters relating 
to mines the county is under the jurisdiction of tins Duchy ol* 
Cornwall, of whitdi the Heir Apparent is hereditary duke. The 
executory court of the duchy is called the Stannary court its 
jurisdiction also including West Devon. The ancient county, 
which is in the diocese ot Truro, contains 227 entire ecclesiasticiii 
parishes and parts of one other. 

JSWiMJo/ion.— There is a residential training college for school- 
masters (Exeter Diocesan) at Truro. The number of elementary 
schools on Slst August 1899 was 339, of which 179 were board, 
and 160 voluntary schools, the latter includirg 136 National Church 
of England schools, 17 Wesleyan, 2 Roman Catholic, and 5 
‘‘British and other. “ The average attendance at board schools 
was 26,606, and at voluntary schools 18,517. 

Affrieulture.-^Within recent years the area under cultivation 
has considerably increased, but it is still less than three fourtlis of 
the total acreage. Of the cultivated area only about one iii'th is 
under corn crops, and nearly two-fifths under permanent pasture, 
in addition to which there are nearly 55,000 acres of hill pasture, 
over 31,000 acres under woods, and about 5000 acres under 
orcliards. The acreage under wheat has greatly diminished, onta 
now occupying about one-half the total aisreage under corn cro]is, 
and wheat and barley each about one- fourth. Nearly three-fourths 
of the acreage under green crops is occupied by turni})8, swedes and 
mangold, and in addition cabltage occupies about one fifth, while 
less than one-eiehth is occupied by potatoes. The follow ing table 
gives the main m visions of the cultivated area in 1880 and 1900 


Year. 

Tciial Acre- 
age under 
Cultiva- 
tion. 

Com 

OroiM. 

i 

Oroen ; 

Cropd i 

1 

Pmiianciit 

Puature. 

Fallow. 

1880 

1900 

551,224 

606,139 

137,297 

126,115 

56,399 

47,349 

1S4,566 

189,313 

182,63.3 
*288,806 1 

20, .329 
3,933 


The princi[)al live-stock in 1880 and 1899 were as follows : — 


Year. 

Total 

Horseg. 

ToUl 

Cattle. 

CowNorlloifers 
in Milk or In 
CJalf. 

Sheep. 

Pigs. 

1880 

1899 

31,527 

31,096 

163,604 

203,988 

5.5,145 
69,500 1 

426,ri50 

399,756 

.«o.m 

33.599' 


hvdusiriee and Trade, — According to tlie annual reppxt tor 
1898 of the chief inspector of factones (1900), the toMl number 
of persons employed in factories and worksliops in 1897 was 
10,923. The number of })erBons emjdoyed in mines and quarries 
in 1899 was 11,410. In 1899 the amount of igneous rocks raised 
was 222,614 tons valued at £97,008, and of slate 31,92.3 tons. The 
more valuable minerals in 1890 and 1899 were as follows 


Year. 

Araenie. 

China Olay. 

Copper. 

Tin. 1 

Tona 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tong. 

Value. 

1800 

1800 

8143 

1361 

£80,603 

13,205 

308,500 

500,238 

£208,000 

290,620 

5271 

5172 

£15,301 

21,487 

14,807 

o,sso 

£780,017 

440,209 


Large quantities of herring are obtained on the Cornwall coasts, 
along which there are numerous fishing stations. The valuable 
inichard fisheries also retain their iniporUnce. The total quantity 
of fish landed at all stations in 1899 was over 400,000 cwts., valued 
at over £200,000 ; but much fish from Coniwall is landed at Ply- 
mouth in Devon. 

Aftboiutiks.— Among later works are Bannister. Oloesary 
^ Conwdi Names, London, 1878.— Harting. Birds of Cornwall, 
London, 1 880. — Dunkin. Monumental Brasses of Cornwall, Lon- 
don, 1882.— Symons. Sketches of the Geology of Comirall. London, 
188%.— Courtney. Parliamentary Bepresentation of Cornu dll to 
1832. London, 1889.— Boase. Cdllectomea Comvhiensia, Truro, 
1890. — Borlase. Early Christianity in Comufdtl, London, 1 893 ; 
and Quiller-Couoh (M. and L. M.). Ancient f Fells of Cornwall, 

(t, F, H.) 

OornW#ll| tho capital of the united counties of Stor- 
mont^ Dundas, and Glengarry, Ontario, Canada, 65 miles 
south-west of Montreal, on the left bank of the river St 
Lawrence. It is an important station on the Grand Trunk 
and the Ottawa and New York Railways, and is a port of 
call for all steamers plying between Montj^nM^and Lake 
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Ontario ports. The surplus water from the Cornwall 
Canal furnishes excellent water privileges for its large 
factories, which include cotton and woollen mills and grist 
and saw mills. Population (1881), 4468; (1901), 6500. 

Corotp ilean-Baptlste Camilla (1796- 

1875), French landscape painter, was bom in Paris, 
in a house on the Quai by the Rue du Bac, now 
demolished, on 26th July 1796. His family were well- 
to-do l)ourgeoiB people, and whatever may have been the 
experience of some of his artistic colleagues, he never, 
throughout Ids life, felt the want of money. He was 
apprenticed to a draper, but hated commercud life and 
despised what he called its business tricks,” yet he 
faithfully remained in it until ho was twenty-six, when his 
father at last consented to his adopting the profession of 
ait. Corot visited Italy on three occasions: two of his 
Roman studios are now in^^o Louvre. He was a regular 
contributor to the Salon during his lifetime, and in 
1846 was decorated ” with the knighthood of the L^ion 
of Honour. Ho was promoted to be Officer in 1867. 
His many friends considered nevertheless that ho was 
officially neglected, and in 1874, only a short time before 
his death, they presented him witli a personal medal. He 
died in Paris in 1875 and was buried at P^re Lachaise. Of 
the }>aintors classed in the Barbizon School it is probable 
that Corot will live the longest, and will continue to 
occupy the highest }K>sition. His art is more individual 
than Rousseau’s, whose works are more strictly traditional ; 
more poetic than that of Daubigny, who is, however, 
Corot’s greatest contemporary rival; and in every sense 
more beautiful than J. F. Millet, who thought more of 
stern tmth than of sasthetic fooling. 

Corot’s works are somewhat arbitrarily divided into 
|x;riodH, but the point of division is never certain, as he 
often completed a picture years after it had been begun. 
In his first style ho {muted traditionally and ** tight ” — 
tj^t is to say, with minute exactness, clear outlines, and 
with absolute definition of objects throughout. After 
his fiftieth year his methods changed to breadth 
•of tone and an ap{)roach to poetic power, and about 
twenty years later, say from 1865 onwards, his manner of 
{wiiiting became full of “ mystery ” and jioetry. In the 
last ten years of his work he b^me the P^re Corot of 
the artistic circles of Paris, in which he was regarded with 
{tersonal affection, and he was acknowledged as one of the 
five or six greatest landscajje {lainters the world has ever 
seen, along with Hobbema, Claude, Turner, and Constable. 
During the last few years of kis life he earned large sums 
by his pictures, which became greatly sought after. In 
1871 he gave £2000 for the {xjor of Paris (where he 
remained during the siege), and his continued charity was 
long the subject of remark. Corot’s works are spread over 
Europe and America. The Louvre possesses several 
imix)rtant pictures by him, and there are examples in 
Lille, Bordeaux, Rouen, Rheims, Toulouse, and other 
centres. In England the Macbeth” in the Wallace 
Collection is the only one in a public museum, but it is 
not characteristic of his best period; and in Scotland 
riiere is the splendid “ Souvenir dltalie ” in the Glasgow 
Gallery. Besides landscapes, of which he painted several 
hundr^ Corot produced a number of figure pictures 
which are now much prized. These were mostly studio 
pieces, executed, probably with a view to keep his hand 
in with severe drawing rather than with the intention of 
f>rodttcing pictures. Yet many of them are fine in com- 
{X)sition, and in all cases the colour is remarkable for its 
strength and purity. Corot also executed a few etchings 
and {pencil sketches. In his landscape pictures Corot was 
more traditional in his method of work than is usually 
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believed. If even his latest tree-painting and arrange- 
ment are compared with such a Claude as that which 
hangs in the Bridgewater Gallery, it will be observed 
how similar is Corot’s method and also how masterly are 
his results. 

The works of Corot are scattered over France and the 
Netherlands, Great BritaiD, and America, and it would be 
impossible except in a very extended list to name them. 
The following may be considered as the first half-dozen : — 
Une MaJimie (18IK)), now in the Louvre ; Macbeth (1859), 
in the Wall^ Collection; Le Lac (1861); VArbi^ 
BrUi (1865) ; FasUyrale — Somenir d^Italie (1873), in the 
Glasgow Corporation Art Gallery; BihlU (1875). Corot 
had a numl^r of followers who called themselves his 
pupils. The best known are Boudin, Lepine, Chintreuil, 
Frangais, and Le Roux. 

Autrobitibs.— H. Dumksnzi.. Souvenire InLvnm, Paris, 1875. 
— Roobb— M iLks. Lee Artistes Cddbres: Corot. Paris, 1891.— 
Kooeb— MilAs. Album Clamque dee Chrf$-<P€euvres de Corot. 
Paris, 1895.— J. Rousseau. BiUuBUque ^ art moderns: Camille 
Corot. Paris, 1884. —J. Clabetie. Peiwtres et Seulpieurs 
Contemporains : Corol. Paris, 1884. — On. Bigot. Pevntres Fmnf^ais 
CofUemporains : Cord. Paris, 1888.-- Geo. Hooke. Injures and 
Corot in Modem Paimting. London, 1893. — David Ckoal 
Tiiombor. Corot, 4to. London, 1892. — Mbs Scuuylek van 
Rknhbalaeb, OoTot^** Century Mugaaine (June 1889). — Conor. 
The Portfolio, 1870 (p. 60), 1875 (p. 146).— R. A. M. Stevenson. 

Corot as an Exam^e of Style in Painting,” Scottish Art Review, 


Corpus Chrlstlp ca{>ital of Nueces coimty, Texas, 
U.S.A. It is a seaport, with a fine harbour, and is situated 
in the southern part of the state, on Corpus Christi Bay. 
Two railways, the Mexican National and the San Antonio 
and Aransas Pass, enter it Population (1880), 3257 ; 
(1890), 4387 ; (1900), 4703. 

OorrOCSflOp a town of Emilia, Italy (province 
Reggio), on a canal connecting the Secchia and the Po, 
11 miles by rail north-east from Reggio. It has an old 
castle, and a fine monument (1880) to the {minter Antonio 
Allegri, better known as Correggio, who was born hero in 
1494 and died here in 1534. Cheese and hats arc 
manufactured. Pojmlation of commune (1881), 12,587 ; 
(1901), 14,437. 

Corr^ntlp Oesare (I 8 I 5 -I 888 ), Italian revolu- 
tionist and {)olitician, was born, 3rd June 1815, at Milan. 
While employed in the Public Debt administration he flooded 
Lombardy with revolutionary (>amphlets designed to excite 
hatred against the Austrians, and in 1848 {)ro|K)8ed tlie 
general abstention of the Milanese from smoking, which 
gave rise to the insurrection known as the Five Days. 
During the revolt he took jmrt in the council of war and 
direct^ the o{)eration8 of the insurgents. Until the fall 
of Milan ho was Becretary-Generd of the Provisional 
Government, but after the restoration of Austrian rule he 
fled to Piedmont, whence he again distributed his revolu- 
tionary pamphlete throughout Lombardy. Elected deputy 
in 1849, he worked strenuously for the national cause, 
supporting the Crimea expedition and organizing a new 
revolt in Milan, which, however, was forestalled by the 
victory of Magenta. After the annexation of Lombardy 
he was made commissioner for the liquidation of the 
Lombardo-Venetian debt, and in 1860 was appointed 
Councillor of &|]bate. In 1867, and again in 1869, he held 
the portfolio of Public Instniction, taking considerable 
{)art in the events consequent upon the occupation of 
Borne, and helping to draft the Law of Guarantees. As 
Minister he suppressed the theological faculties in the 
Italian Universities^ but eventually resigned office and 
allied himself with the Left on account of Conservative 
opposition to his reforms. His defection from the Right 
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ultimami advent of the Left to power ; and I 

^hWa he remained Depretia | 

until 4f^t h. On several O^Bna — notably in 

connesBon of th^talian railways, 

and^jKH^wpIRlu^^^on of 1878— he aoted as repre- 
sen&lHiilil^Se Qoveriunent In 1877 he wi wj tiven by 
IMIlbtis the lucrative sinecure of the Secretaij^e^ of the 
of Saints Maurice and Lazarus^ and in 1886 was 
created B||p|g|»r. He died at Borne on 4th October 1888. 

a depiSttUent in the interior of France, 
Erairersed by the rammcations of the central plateau, and 
ijfiAared by the Dorioghe, the Vez^re, and the Corr^zo. 

Area, 2273 square miles, with 29 cantons and 287 communes. 
The pbpulation decreased from 326,494 in 1886 to 304,718 in 
1901. Births in 1899, 7895, of which 299 illegitimate ; deaths, 
6263 ; marriages, 2451. In 1896 there were 761 schools, with 
51,000 pupils, and 8 per cent, of the population was illiterate. 
The area under cultivatiou in 1896 amounted to 1,030,466 acres, 
425,036 acres of which were plough-land, 276,767 acres ualurai 
])asturo8 and grass lauds, and 296,536 acres forests. The wheat 
return is low (£240,700), but in 1898 the rye crop yielded 
a value of £524,270, and the natural grass lands proaiioed the 
value of £617,120. Ohostnuts and walnuts are also an important 
crop, yielding in 1899 the value of £240,000. The live-stock 
amounUn] in 1899 to 990,200, of which 579,570 were slieep. 
There is not much working in metals, the de|)artmeut having 
but few mineral beds. Other industries are also little developed. 
Tulle, the capital, had a population of 17,000 in 1896. 

Corrlont6S| a province of the Argentine Bepublic, 
Houth of Paraguay and west of the tenitory of Chaco. The 
official area at the census of 1895 was 32,579 square miles. 
The jiopulation in 1895 was 239,618. The province is 
divided into twenty^fivo departments. The capital, Cor- 
rientos, on the Parand, 844 miles from Buenos Aires, had a 
fKTipiilation of 16^129 m 1895» In 1895 there were 13,632 
farms and 136,110 acres planted in cereals, 424,483 head 
of horses, and 2,803,256 head of cattle. 

Corriifan, Michael Aui^uctine (1839- 
1902), third archbishop of the Roman Catholic archdiocese 
of New York, in the United States, w^as born in Newark, 
N.J,, on 17th August 1839. In 1859 he began his studies 
for the priestho^ as one of the twelve students with 
whom the American College at Rome was ojiened. On 
19th September 1863, a year before the close of his theo- 
logical studies, he was ordained priest, and in 1864 
obtained the degree of D.D. Returning to America, he 
was appointed Professor of Dogmatic Theology and Sacred 
Scripture, and Director of the ecclesiastical seminary of Seton 
Hall College; soon after ho was made vice-president of 
the institution; and in 1868, although hardly twenty-eight 
years of age, was appointed president of the college, one of 
the foremost of the Catholic educational institutions in the 
United States. When Archbishop Bayley was transferred to 
the see of Baltimore in 1873, Rus IX. appointed Father 
Corrigan bishop of Newark. In 1880 Bishop Corrigan 
was made coadjutor, with the right of succession, to 
Cardinal M‘Closkey, archbishop of New York, under the 
title of Archbishop of Petra ; and thereaftOT nearly all the 
practical work of the archdiocase foil to &8 hands. He 
was at the time the youngest archbishop in the Catholic 
Church in Anaerica. He died on 5th May 1902. On the 
death of Cardinal M^Closkey in 1885 Archbishop Corrigan 
became metropolitan of the diocese of New York. 

city of Erie county, Pennsylvania, U.S.A., 
situated in the north-western part of the state, on the 
Western New York and Pennsylvania, the Erie, and the 
Pemwylvania I^ways, at an altitude of 1434 feet. It is 
within^ the limits of the great oil-fields of Western Penn- 
sylvania and ^nthem New York, and it is to petroleum 
that it oww its existence and whatever measure of pros- 
perity it eigoys. It was a place of much importance during 
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the oil excitement between 1860 and 1870, and in the 
latter year had a population of 6809. As the excitement 
abated, however, its population diminished, so that in 1880 
it numbered but 5277, in 1890 it was 5677, and in 1900, 
5369. 

OonilOfti an island in the Mediterranean, forming a 
department of France ; area, 3368 square miles, occupied 
by high mountains, and distributed anioiig 62 cantons 
and 364 communes. The population in 1896 numbered 
290,168, as compared with 278,501 in 1886. Births 
in 1899, 6947, of which 504 illegitimate ; deaths, 5582 ; 
marriages, 1625. In 1896 the schools numlxired 1170, 
with 46,000 pupils, and 15 per cent, of the population 
was illiterate. The total area under cultivatiou in 1896 
amounted to 1,593,886 acres, of which 919,265 acres 
were arable land. In 1899 the wheat crop returned a 
value of only .£57,800, while the produce of rye and oal'^ 
together hardly exceeded £21,000 ; but the vine, whicli 
is making progress in the island, yielded a value of 
£278,000. In 1899 the crop of chestnuts was of the value 
of £154,000; oranges, £2820; citrons, £1640; cedrates, 
£22,000. The pr(duction of silkwonn coctxjiis amounted 
in 1899 to 5813 cwt. The live-stock in 1899 included 
10,730 horses, 9130 mules, 8730 asses, 157,990 cattle, 
408,650 sheep, 74,300 pigs, and 215,920 goats. Corsica 
has no coal-pits, but some copjxsr and lead mines, yi(‘ldiiig 
1 100 metric tons in 1 898, and some salt-pans, ])roducii)g. 
in 1898, 520 metric tons of salt. The industries are in 
a backward state. The railway, of recent constniction, 
goes from Bastia to Ajaccio, simding off a branch line to 
Calvi. The line had in 1899 a length of 182 miles. 

OorsiCftllAf capital of Navarro county, Texas, 
U.S.A., situated towards the north-eastern j)art of the 
stete, at an altitude of 426 feet, on the iiouston and 
Texas Central and the St Louis South-Western Railways. 
It is in a region largely devoted to the cidtivation of cotton, 
for which staple it serves as a com]>res8ing- and slii[)ping- 
jioint Population (1880), 3373; (1890), 6285; (1900), 
9313. 

Cortlf LodOVleOf Count (1823-1888), Italian 
diplomatist, bom at Qambarauo 28th October 1823. Early 
involved with Cairoli in anti-Austrian conspiracies, he was 
exiled to Turin, where he entered the Foreign Office. 
After serving as artillery officer through the campaign of 
1848, ho was iu 1850 a]>i)ointod Secrebiry of Legation to 
London, whence, with the rank of Minister, he jMissod to 
Stockholm, Miwirid, The Hague, Washington, and, in 1875, 
as Ambassador to Constantinople. Callo(l by Cairoli to 
the direction of Foreign afiairs in 1878, ho took part both 
in the preliminary negotiations to the Congress of Berlin 
and in the Congress itself, but unwisely declined Lord 
Derby’s offer for an Auglo-Italian agreement in defence of 
common interests. At Berlin he sustained the cause of Greek 
independence, but in all other resjjects remained isolated. 
While other Powers secured extensions of territoiy', ln' 
declined the German suggestion for an Italian occujiatioii 
of Tunis, and exciUri the \iTath of his countrymen by 
returning to Italy with “clean hands.” For a time he 
withdrew from public life, but in 1881 was again sent to 
Constantinople by Cairoli, where he presided 
futile Conference of Ambassadors upon the Egyptian 
question. In 1886 he was transferred to the London 
Embassy, but was recalled by Crispi in the following year 
through a misunderstanding. He died at Rome on 9th April 
1888. 

Oortlfiincli a village of Now York, U.S.A., and 
! capital of Cortland county, situated in the central part of 
the state, on Tioughnioga river, at the junction ot its 
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mt and w60t bran^h^ an altitude of 1122 feet It 
has xflnee railrnyBi ihxi Bdaware, Lackawanna, and 
Westeiti, the Erie aixd Centi^l New York, and the l^high 
Valley. Population (1880), 4050; (1890), 8590; (1900), 
9014. 

CortOllfltf a town and episcopal see of Tuscany, 
Italy (province Arezzo), 30 miles north-west from Perugia 
by rail. The church of St Domenic, built about 1250, 
should be mentioned because of its fine paintings by 
Luca Signorelli, Fra Angelico, and others. Here is a 
t(ichnical school. Silk is manufactured. Population 
(1901), 29,343. 

Corunnttf a maritime province in the extreme north- 
west of Spain. The coast, which is very dangerous to 
navigation, is a succession of bays and estuaries, which are 
very picturesque, and often in close proximity to more 
rugged parts that are in reality the last spurs of the Can- 
tubric chain. Tlie province is very well watered by a great 
many small rivers and streams. Hills and mountain-sides 
are covered with forests and pastures. The climate is 
mild, with comparatively no extremes of cold or heat. 
The rains are quite as abundant as in tlie rest of Qalicia, 
and even more so than in Asturias and the llasc^ue 
provinces. It has an area of 3078 scjuare miles, divided 
into 14 administrative districts and 97 parishes. The 
po])ulatiou was 596,436 in 1877, and 6.31,419 in 1897. 

In very few provinces of the kingdoiii is the birth-rate 
so high, nor the j^roportion of illegitimates so great ; the 
slow progress of the population, the death-rate being 
jiioderate, is attributed to the fact that emigration carries 
off on an average 3250 per annum. Education is in a 
backward condition, as in 1897, out of 129,976 children 
of both sexes, ranging from 4 to 14 years of age, only 
46,603 were enrolled on the school registers, and only 
29,487 over attended the classes. 

The railway lines actually open are only 45 miles. 
Other linos are l>eing constructed. There were 63 unpro- 
ductive mines in 1897, and 5 mines that were being 
worked. The latter were — 1 arsenic pyrites, 2 iron, and 2 
that showed traces of gold. The live-stock in 1897 
included 25,565 horses, 3863 mules, 3250 asses, 104,147 
sheep, 10,364 goats, 92,006 pigs, and 169,480 cattle. 
The )*eariug of cattle, formerly one of the most im|)ortant 
industries of the province, has declined with the decrease 
of exportation, in imrticular to England ; even to France 
and the interior of S|>ain it is not what it used to be. 
The yield of the principal crops in 1898 was — wheat, 
2,087,395 bushels; ^o, 1,091,086; beans, 54,596; chick 
peas, 1,177,650; maize, 2,190,444, the latter showing a 
falling off of over 2,500,000 bushels. Only alxjut 1890 
acres are covered with vines, that produce strongly 
alcoholic wine (491,392 gallons in 1898). The wheat 
crop covers 270,000 acres; rye, 170,000; maize, 70,000. 
As in the rest of Spain, the cultivation of beetroot has 
been started in the province for the sugar factories and to 
feed cattle. (a k h.) 

Gorunni^ a seaport and the capital of the above 
province. The population was 37,240 in 1887, and 
38,927 in 1897. The trade and commerce of Corunna 
depended so much on the Spanish colonies, esi)ecially 
Cuba and Porto Eico, that the loss of these seriously 
aiketed the exports and imports. The total value of the 
articles exported in 1898 amounted to X86,316 as 
against jC 185,061 in 1897, while the im])ort8 decreased 
to X205,602 from £352,323. The chief exports were 
6our, potatoes, beans, bacon and hams, tinned provisions, 
ohocblate, wine, eggs ; the imports were chiefly coals from 
England, and drugs, hides, metals, machinery, timber, 
cotton, maize, sugar, coffee, petroleum. The return of 


dd^ping during 1898 showed a total of 115? v^els, and 
983,121 aggn^to tonnage. The harbour has been con- 
siderably improV^" 'The new quay wall has been com- 
pleted, and dred^rs have been used successfully to deepen 
the anchorage. The depth of wat^ is now Id feet 
6 inchesi at the quay walls at low tide, and powerful 
cranes hava been erected on the wall to unload vei^ls. 
A lighihouse has been established at Cape Toriflaha. 
Corunna is the head of the railway line d^reot between 
Galicia and Madrid, and will soon be the terminus of lines 
in different directions in North-West Spain and Portu^. 

OorV 0 y 9 an abbey of Germany. See Hoxteb. 

OOSp or Kob (Italian, Stmehio ; Turkish, J8tan4^% 
from rdv km), an island separated from Cape Krio^hOar 
the south-west corner of Asia Minor, by a narrow strait. 
Under the name of Lungo it became port of the maritime 
state founded by the knights of Ehodes. In 1523, after 
the fall of Rhodes, it was annexed to the Osmanli Empire. 
The estimated population is 10,000: Moslems, 500; 
Greeks, 9500. 

COSOilSp Enrico (1812-1898), Italian soldier, 
was born at Gacta, 12th January 1812. As captain of 
artillery in the Noa|)olitan army ho took jmrt in the ex- 
{ledition sent by Ferdinand II. against the Austrians in 
1 848 ; but after the Coup (TEtat at Naples he followed 
General Poih) in disobeying Ferdinand’s order for the 
withdrawal of the troo|)s, and proceeded to Venice to aid 
in defending that city. As commandant of the fort of 
Marghcra, Cosenz displayed distinguished valour, and after 
the fall of the fort assumed the defence of the Piazzale, 
where he was twice wounded. Upon the fall of Venice he 
fled to l^odmont, where he remained until, in 1859, he 
assumed the command of a Garibaldian regiment In 
1860 he conducted the third Garibaldian exjicdition to 
Sicily, defeated two Neapolitan brigades at Piale (August 
23), and marched victoriously upon Naples, where he was 
appointed Minister of War, and took |)art in organizing the 
pUfmdte, During the war of 1866 his division saw but 
little active service. After the war he repeatedly declined 
the portfolio of War. In 1881, however, he became chief 
of the general stafi', and held that position until a short 
time before his death at Rome on 7th August 1898. 

CCCCIlsai a town and episcopal see of Calabria, Italy, 
capital of the province Cosenza^ 43 miles by rail south- 
south-west from Sibari, a junction on the railway along the 
east coast. It consists of the old town, with steep, narrow 
streets, and a better built new town, and is surrounded 
by villas of the provincial landowners. The town suffered 
severely from earthquakes in 1638, 1783, 1854, and 1870. 
Population (1881), 16,686 ; (1901), 21,420. 

OoohOCtOlli capital of Coshocton county, Ohio, 
U.S.A., on the Muskingum river, at the mouth of Tus- 
carawas river, and on the Ohio Canal Three railways 
intersect at thk place. Population (1890), 3672 ; (1900), 
6473. 

COCnOp chief town of arrondissement, department of 
Ni^vre, France, 33 miles north-north-west of Nevers, on 
railway from Paris to Lyon. Its potteries are now im- 
portant, and there is wool-spinning, and the preparation of 
phosphate is carried on in the vicinity; with commerce 
in wine, hemp, wood, iron, wool, and leather. Population 
(1881), 5241; (1891), 5737; (1901), 8680. 

OOMCp Pietro (1830-1880), Italian dramatist, 
was bom at Rome in 1830, and claimed descent from 
the family of Pope John XXIII., deposed by the council 
of Constance. He manifested an independent spirit 
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pttealaiH rents of shops, iisheiie% ipen^tt of gold-diggingy 
as also from the subibliea th^ ^om the 

Government (about 712,500 1. in 1893), is used to cover all 
the expenses of State and local administratijon. They have 
besides a special reserve capital of about 2,600,000 1. The 
expenditure of the village administration is covered by 
village taxes. The general administration is kept seyjar- 
ately for each Voitkof and differs with the different Voi»kofi. 
The central administration, at the Ministry of War, is 
composed of representatives of each Vouko^ who discuss 
the proposals of all new laws affecting the Cossacks. In 
time of war the ten Cossack Voisktnf are bound to supply 
890 mounted Botmas or squadrons (of 125 men each), 108 
infantry BotnioB or companies (same number), and 236 guns, 
representing 4267 officers and 177,100 men, with 170,695 
horses. In time of i.)eace they keep 314 squadrons, 54 
infantry Botnias^ and 20 batteries containing 108 guns 
(2574 officers, 60,532 men, 60,054 horses). Altogether, 
the Cossacks have 328,705 men ready to take arms in case 
of need. As a rule, popular education amongst the 
Cossacks stands at a higher level than in the remainder of 
Kussia. They have more schools and a gn^ater [>ro}>ortion 
of their children go to school. In addition to agriculture, 
which (with the exception of the Usuri Cossacks) is 
sufficient to supply their needs and usually to leave a 
certain surplus, they carry on extensive cattle and horse 
breeding, vino culture in Caucasia, fishing on the Don, the 
Ural, and the Caspian, hunting, bee-culture, The 
extraction of coal, gold, and other minerals which arc 
found on their territories is mostly rented to strangers, 
who also own most factories. 


0 oriai 

from his yoifl^ and was expelled from a Jesuit sch^ 
on the dbuble charge of indocility and patriotism. 
After fighting for the Roman repa;b|ie in 1849, he 
emigrated to Sottt)t America, but failing to establish 
himself^ returned to Italy, and lived precariously as a 
literary man until 1870, when his reputation was estab- 
lished by the unexpected success of his s|bst acted 
tragedy, Nero, From this time to hh death in 1880 Cossa 
continued to produce a play a year, usually upon some 
classical subject. Cleopatra^ Jvlian^ ex\joyed 

great popularity, and his dramas on subjects derived from 
Italian history, Biend and The Borgiae^ were also suc- 
a comedy, was preferred by the author 
himaslf, and is more original. Cossa had neither the 
<Up)^tion which would have enabled him to reconstruct 
the ancient world, nor the imagination which would have 
enabled him to idealize it. But he was an energetic writer, 
never tame or languid, and at the same time able to 
command the attention of an audience without recourse to 
melodramatic artifice ; while his sonorous verse, if scarcely 
able to support the oi^eal of the closet, is sufficiently near 
to i>oetry to the purposes of the stage. (n. a.) 

OOMftCkS (Russian, Kamk\ plural, KazaJd)^ the 
name given to considerable portions of the |K)pulation of 
the Russian Empire, endowed with certain s|)ecial privileges, 
and bound in return to give military service, all at a 
certain age, under special conditions. They constitute ten 
separate VoiskoB^ settled along the frontiers : Don, Kuban, 
Torek, Astrakhan, Ural, Orenburg, Siberian, Semi- 
ryechensk, Amur, and Usuri. The primary unit of this 
organization is the Btanitm^ or village, which holds its 
land as a commune, and may allow persons who are not 
Cossacks (excepting Jews) to settle on this land to pay- 
ment of a certain rent. The assembly of all householders 
in villages of less than 30 households, and of 30 elected 
men in villages having from 30 to 300 households (one 
from each 10 households in the more populous ones), con- 
stitutes the village assembly, similar to the mir, but having 
wider attributes, which assesses the taxes, divides the land, 
takes measures for the opening and support of schools, 
village grain-stores, communal cultivation, and so on, and 
elects its ataman (elder) and its judges, who settle all 
disputes up to J01O (or above that sum with the consent 
of both sides). Military service is obligatory for all men, 
for 20 years, beginning with the age of 18. The first 
3 years are passed in the preliminary division, the next 
1 2 in active service, and the last 5 years in the reserve. 
Every Cossack is bound to procure his own uniform, 
ccpiipment, and horse (if mounted) — the Government 
supplying only the arms. Those on active service are 
<Uvided into three equal parts according to age, and the 
first third orily is in real service, while the two others stay 
at home, but are bound to march out as soon as an order 
is given. The officers are supplied in the usual way by 
the^ military schools, in which all Cossack VotskoB have 
their own vacancies, or are non-commissioned Cossack 
officers, with officers’ grades. In return to this service 
the Cossacks have received from the State considerable 
grants of land, to each Voisko separately. 

The total Cossack population in 1893 was 2,648,049 
(1,331,470 women), and they owned nearly 146,600,000 
acres of land, of which 105,000,000 acres were arable and 
9,400,000 under forests. This land was recently divided 
between the BtamteoBf at the rate of 81 acres per each soul, 
with special grants to officers (personal to some of them, 
in lieu of pensions), and leaving about one-third of the 
land as a reserve for the future. The income which 
the Cossack VotekoB receive from the lands which they 
rent to different persons, also ftom various sources (trade 


The iinmerical forces and the territories of each V'oiHko, as also 
their war-footing, in 1894 (only slightly increased since) were as 
follows ; — 


VoiHko. 

Territory- 

Acres. 

Owsack 

Papula* 

tion. 

Wur- Footing. 

Amur, 

c. 2,750,000 

10,700 

6 sTjuadroiiK, 3 com- 
l>auif)8 in fun try (88 
i)ir., 1529 men, 1070 
horses). 

Astrakhau 

2,080,000 

2f),027 

18 sciuodromi ( is off.. 



2167 men, 23-22 
horsoH). 


Don .... 

20,005,000 

066,869 

3.')l sq., 28 batU, 16 
ilolachmentH (1627 
air., 64,069 men, 
65,798 horsen, 140 
guns). 

136 Hi|., 14 ball., 7 inf. 





Kuban , 

18,000,000 

702,482 

(iHLachin., 1 eompy. 
militia (47,617 men. 




37,K95 horses, 80 
gnus). 

Orenburg, 1756 

23,000,000 

350,614 

110 wp, 7 bait., 3 inf. 


(let. (429 off., 20,639 




men, 22,717 hurses, 
40 guns). 

Bciniryechentk, 1867 

c. 1,500,000 

25,860 

12 tH{. (45 off., 1965 
men, 210tl horNOs). 

Siberian, xvil. c. 

r. 15,000,000 

118,546 

54 sq. (ISO off.. 8901 

(narrow strip ftom 


men, 0477 horses). 

Orenburg to Irtysh 
and Bukhtarma ; 
■Iso in Kiighis 
Steppe) 



70 fW]., 2 inf. ilet., 2 

Terek . . . 

5,400,000 

16-2,156 



batt. (842 off., 12,872 
men, 13,543 hurses, 

12 guns). 



Transbaikalia, 1822, 
1851 

c. 8,150,000 

181,474 

18 sq. , 80 compy.,8 halt. 
(231 off., 9319 men, 
4050 horses, 12 giUteX 

Ural . . . . 

c. 17,500,000 

110,986 

38 sq., 2 Inf. dot. (I»8 
off., 8724 men, 9m 




horses). 

Usuri, 1858 . . 

Undetermined 

7,040 

5 sq. (12 off., 683 men, 



624 horstw). 

Total, . . . 

Over 120,000,000 

2,666,818 

816 sq., 70 inf, coy. and ' 

inf. det., 49 batU 




(U67 off, 177*185 
men, 286 guns). ^ 
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A military orginuation aimilar to that of the Comwika hae 
lately been introduced into certain diatricte, which supply a 
number of mounted infiiiitiy sctnias. Their peace-footing is as 
follows Daghestan, 6 regular squadrons and 8 of militia ; Kuban 
OircaHsians, 1 totnia ; Terek, 8 aotnioB ; Kars, 8 sotmoM ; Batnm, 

2 infantry and 1 mounted iotnia ; Turkomanes, 3 9(iiniai ; total, 
25 squadrons and 2 companies. . . 

(P. A, K.; I 

Costa, air MIehaal (properly MIchalo) 
(1810-1884), musical conductor and composer, son of 
Cav. Pasquale Costa, a Spaniard, was born at Naples, 
on 4th February 1810. He early became a free scholar 
of tfie Royal Music School at Naples, and at sixteen 
ho wrote his first opera, ll Dditto punito^ at seven- 
teen Jl Soispaito ftmestOf a mass, and an oratorio. In 
1828-20 he further composed II Ca/rcere d'lldegonda and 
Malvina for tho Teatro Nuovo and San Carlo, and in 
this latter year he visited Birmingham to conduct 
Zingarelli’s “ Cantata Sacra,” a setting of some verses from 
the book of Isaiah. Instep, however, of conducting, he 
sang the tenor |iart. From that time he settled in England, 
and became naturalized, receiving the honour of knight- 
hood in 1869. Ho conducted tho ojiera at Her Majesty^s 
from 1832 till 1846, when he secedetl to the Italian Opera 
at Covent Carden ; he was conductor of the Philharmonic 
Society from 1846 to 1854, of the Siwrcd Harmonic Society 
from 1848, and of the Birmingham Festival from 1849. 
In 1855 Costa wroto Eli^ and in 1864 Naamin^ both for 
Birmingham. Meanwhile ho had conducted the Bradford 
(1853) and Handel Festivals (1857-1880), and the Leeds 
IVstivals from 1874 Ui 1880. On 28th April 1884, he 
died at Brighton. Costa’s comt)Ositi()ii.s have passed into 
oblivion, with tho exception of the least admirable of 
them — liis arrangement of the National Anthem. He was 
a man of restricted musical and human symtiathies 
(witness liis animosity against Sterndale B(*nnett) ; but he 
was a groat conductor within well-defined limits. 

(k. n. L.) 

Oostft RiCAf a country of (^uitral America, lying 
btitween 8® and IT 16' N. iat. and 80' 35' and 86“ 40' 
W. long. The iKmndary disimte witli Nicaragua, alluded 
to in tiio 9th edition article, was referred to tho arbi- 
tration of tho President of the United States, who, by 
Ida awar<l in 1888, gave the whole of Lake Nicaragua 
and the upiwr waters of the San Juan river to Nicaragua, 
jind the lower San Juan, down to the Atlantic and 
tho Bay of Salinas, on the Pacific, to Costa Ric-a, Dis- 
])Utes resiKJCting tho demarcation of this lioundary havo 
settled under treaty of 1896, and the delimitation is 
now nearly comjdote. The line of frontier towards Colom- 
bia was reforrtii for arbitration to the President of the 
French Republic, who gave his award on 15th Sciiteraber 
1900. The Ixmndary begins at Cajio Mona on the 
Atlantic, and, generally following lines of watershed, 
touches the Pacific at Burica Point (see Colombia). 

Tlio climate of Costa Rica is teinixired by tho proximity 
of tho country to two great oceans, tho average tem- 
jx'rature at San Jos^ being alx^ut 68" F. The hottest 
raontlis are usually May and June, and the coldest 
usually January, but, according to observations extending 
over the year 1896 at San Josti, the maximum of 90" F. 
was reached in March, and the minimum of 50" F. in Feb- 
ruary. Tho rainfall at San Jos^ from May to November 
averages about 12 inches a month, and during the year 
from 70 to 80 inches. Port Limon is said to havo an 
annun^^infall of 89 inches, and Colon 120 inches. 

athd Pop%U(Uim . — According to the most recent official 
csitibste, Costa Rio^ lias an area of 28,000 square miles ; bnt, ao- 
cbimng to planimetric calculations at Qotha, the area is 20,900 
square miles. The population in 1892, according to the census, 
numbered 248,205, of whom 122,480 were male and 120,725 female. 


S T A RICA 

Allowance being made for probable omissions, the total number of 
inhabitants was 262,700, or about 11 to the eouare mile. Tha 
popaUtio& in 1899 was estimated at 810,000. The census popu- 
lauon in 1892 was distributed over the five provinces and two* 
comaroas (or territories) as follows San Jos4, 76,718 ; Aliynela, 
67,203 ; Cartago, 87,978; Heredia, 81,611; Guauacaste, 20,049;. 
Puntaronas (oomarca), 12,167 ; Limon (oomaroa), 7484. The pre- 
dominant element in the population consists of whites, many of 
them of pure blood, descenaed from Galician Spaniards, They livw 
mostly in the capital and other towns in the highlands, and in the 
commercial ports. The coast regions are occupied by negroes and a 
mixed population, while in tho interior there are uncivilized Indians, 
estimated at about 3600, living by themselves. The foreign popu- 
lation at the date of the census numbered 6289, of whom 881 were* 
Stxuiish, 622 Italian, 842 German, 246 British, and 204 from lha 
united States. There were also 684 British subjects (eolouredV 
from tho West Indies. The total births recorded in 1 897 numberea 
13,012 ; deaths, 9926 ; marriages, 1763. The principal towns are 
Sail Jo^., the capital of the Republic, with about 26,000 inhabit- 
ants, and the provincial capitals of like names with the provinces. 
Limon, the principal port, has about 4000 inhabitants. 

C'oiui^i^i^ton.—Aocording to the Constitution, which received its. 
most recent modification in 1882, the legislative ix)wcr resides in a 
Congress of one house, consisting of deputies (1 for every 8000 of 
population), chosen for four yearn, half tho number retiring every 
two years. They aro chosen in electoral assomblies returned by the* 
votes of all citizens who are able to support themselves. The 
President is similarly elected, and holds utlice for four years. For 
the administration of justice there are a Supremo Court and sub- 
ordinate tribunals. 

lUligion and 1892 the Protestants numbered 

2245. The Jesuits were expelled in 1884. Elementary educations 
is compulsory, and is provided at the cost of the Government. In 
1898 there were 888 primary schools with 917 teachers and 28,134 
enrolled pupils. Higher education is given in a licio with 206 
students, a college for ladies with 223 students, and three other 
institutions. There aro also schools of medicine and of law. 
Tho Government encourages higher education by maintaining ten 
Costa Rican youths at £uro][)eHn universities, and steps are being 
taken towarcls the formation of a National University. The ex- 
penditure of Government on public instruction in the year 1899- 
1900 amounted to 679,843 pesos (£64,387). 

lhftnec»’—A\\ citizens from 18 to 60 yearn of age are liable to 
military service. Those under 40 are comprised in tho '^at tive 
service,*' the remainder in tho ** reserve." Tlie national guard 
consists of all citizens outside of these; age limits, but ca}Hible of 
bearing arms. On war footing, the military force would exceed 
34,000 men. Tho Republic lias a gunboat and a torpedo boat. 

Finance , — Of the revenue of Costa Rica alxmt 47 per cent, ia 
derived from customs, 26 per cent, from spirit monopoly, 8 per 
cent, from the toliacco tax, and smaller proixirtions from stamps, 
the pc^t office, railways, and other sources. Tho most important 
sTieuding departments are those of Internal Dovelo)iinent, Instruc- 
tion, and Govemment. Outside of these, large amounts are devoted 
to the national debt. The revenue and expenditure for six yeara 
ending March 81 (at 12} pe 808 =£l) were : — 


Yean. 

Revenue. 

!I 

Exi)enditurc. '| Yean. 

Revenue. 

Expenditure, 

1895 

£489,910 

£489,720 1808 

£078,980 

£66f),080 

1896 

502,820 

495,030 1899 

678,060 

644,860 

1897 

594,850 

535,790 1900 

658,010 

695,600 


The external debt, according to arrangements made in 1885 and 
1897, consists of a New CoiisoHdated Debt of £2,000,000, at 2} and 
8 per cent. ; bnt there aro now, in addition, arrears of interest 
amounting to £85,000. Tho service of this debt costs about 
£58,200 annually. The internal debt amounts to about 1,116,800 
pesos, or abour £89,340, and costs 262,127 pesos, or £20,17fr 
annually. 

Prodwiitm and Industry , — Tho priiioi])al industries are agrioul- 
tural. To a large extent the soil is owneii and occupied by small 
landowners, industrious and peaceable, who form the backbone of 
the population. In the interior coffee-growing is prosyieroui^ the* 
produce ^ing of excellent quality and commanding a high price in 
the market The annual yield has increased from 20,246,000 lb iiv 
1883 to 26,172,400 lb in 1893, 80,040,900 lb in 1897, 42,869,500 lb 
in 1898, 88,806,680 lb in 1899. Next to ooffee the most im*^ 
portant culture is that of bananas, whioh are grown on the 
Atlantic coast region, the crop in 1898 amounting to 2,962,770 
hnnehes, and in 1899 to 8,694,700. Sugar, tobacco (formerly a 
Government monopoly), rice, beans, potatoes, and other crops are* 

ra for local oonsnmption, and there are some cocoa plantations, 
forests the natural timber and dye-woods are cut, and rubber 
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is ooUeotoil for exportation. The working of the gold and eilver 
mines has kMu largely discontinued. The minor industries within 
the Beimblio comprise a foundi-y and national workshop, at San 
Jose, whore raaohiuory, farming implements, tools, &c., are manu- 
factured and a silk and cotton Ikctory, and a few other establish- 
ments *The live-stock in 1892 consisted of 845,66ii cattle, 77,043 

horses, 2765 sheep, and 62,328 swine. 

Commerce.— The imports into Costa Rica are mainly textiles, 
nrovisions, iron goods, and live animalK ; while collce, Imuaiias. 
wood hides, and (recently) rubber are oxpoi-ted. The following 
have l^en the values of tho imports and exports (the gold ihhiu 
being taken at 48.): — 


Year*. 

Im))ortg. 

KxptirU. 

1896 . 

£950,000 

£1,120,000 

1897 . 

1,092,000 

1,09.5,000 

1898 . 

906,000 

1,132,000 

1899 . 

827,000 

986,000 


In 1899 tho coUee exports amounted to tho vuhio of jC 503,000 ; 
bananas, £236,000; timber and dyo- woods, £68,000; hides, 
£21,000 ; rubber, £21,000. Of tho im))orts in the sumo year, 
54 per cent, in value were from the United States, 20 |K!r rent, 
from Groat Britain, 15 per cent, from (Jermany; of tho rxjiorts 
•f eofl'ee, 55 per cent, wont to Great Britain, 26 per cent, to the 
United States, and 15 por cent, to Germany. All the banana 
exports wore to the United States. 

Shipping and Commnmcaliona . — The trade of the Republic paases 
through tlie porta of Linion on the Atlantic, and PmitarcnaH on 
the Pacillc. Limoii is visited monthly by 26 steamers providing 
communication with Europe, the United States, and the West 
liulio>t, while from 8 to 10 stoamer.H plying on the Pacific coast call 
monthly at Puutarenaa. In 18P8, 449 vessels entered the two 
ports. Ill some district*! withiu tlio licpiiblic there arc fairly good 
cart roads niaintainod by the Irovcrniiiont, which in tho year 
1896-97 spent mure than £15,500 on roarls and bridges. The 
railway from Limon to Sun .losd and Alajuela, belonging [Nirtly to 
the Government but mainly to an English company, has, with its 
branches, a leiigtli of 1H8 miles, and carried in 180*8, 601,108 pas- 
sengers and 160,000 tons of goods. Tho Pacific railway from San 
.los? to Tivivos, which is being constructed for tho Govornnicnt, is 
completed to the length of 12 miles and partially constructed for 
40 miles, 19 miles being not yet begun. 'Within the Republic 
there are 83 post offices, tlirough which, in 1898, 4,226,000 pieces 
of mail paasod. Tho Udegraph line in 1807 had a length of 917 
miles, and was served by 43 telegraph offices. About 203 miles of 
telephone wire connect San Jose wdtn other localities. The nearest 
tolograpli cable station is at iSan Juan del Sur, ou the Pacific in 
Nicaragua. 

Money and. Credit. — Within the Republic there are 2 important 
banks, the Anglo-Costa Rican Bank and the Bank of Costa Rica, 
with capital of 1,200,000 and 2,000,000 pesos respectively. On 
April 25, 1900, a new law was onacttMl for the regulation of the 
coiistitiitioii, ca])ital, note emission, and iiietallic reserves of banks. 
On October 24, 1896, an Act was ]ias8cd for the adoption of a gold 
coinage, and the execution of this Act was decreed on April 17, 
1900. Tho monetary unit is tlio gold colon weighing *778 grammes, 
'900 fine, and thus worth about 23d. It will be legally equivalent 
to the silver ]>eso, which will continue in circulation. The metallic 
currency, as stat^l in the President’s message, !'oiisi.sts of 5,000,000 
gold colons and 1,000,000 in silver money, while the cfrcnlatiiig 
notes of the Bank of Costa Rica, exchangeable for gohl, amount to 
3,000,000 colons. The gold coins of the United States, Great 
Britain, Franco, and Germany are legally cun-out. 

The metric system of weiglits and measures was intrcxluced by 
law in 1884, but tho old Spanish system is still iu use. 

AuTHoniTiER.— B aron, Leopoldo Zariiaooitia? Compendio 
de la liistoria de Conta Jiiea, San Jose, 1894. Compeiulio yeo- 
grajico y estadistUso de la RepMica de Coda Rka, San Jos^, 1 894. 
— Biollkv, Paul. Costa Jtiea uivd seine Znkunft. Berlin, 1890. 
Costa Jtioa et Son Avenir, Paris, 1889. — Cacrrrs, J. M. Geo- 
grafUideCerUro- America, Paris, 1882.— Calvo, J. B. Repuhlica 
lie Costa Rica, Sau Josd, 1887. The Republic of Costa Riea. 
Chicago, 1890. — Malttquer, D. Josit. Repuhlica efo Costa Rica, 
(Notas bibliograficas.) Madrid, 1800.— Montero Barrantrs, 
Francisco. RHevMrdos de Midoria de Coda Rina. San Joh4, 
1892. Oeografia de Coda Rim, San Jose, 1890.— Nik per- 
LRlN, Gustavo. The Repuhlie of Costa Riea, Philadelphia, 
1898. — Obreoon, L. M. Nodo^yejs de Oeografa Patria, San 
Jose, 1897.— Peralta, Manuel M. dk. Costa Rica^ Nicaragim 
y Panama, Madrid, 1888. — Pittibr, H. Apuniaeimta aobre 
« dima y Jeografia de la Repvhliea de Coda Riea. Sau 
dosd, 1890*— ViLLAii'RANCA, BiCHARD. Costa Riea, New York, 


1895.— ScHH<EDRR, J. Coda Rka State Immigration. San Jos^, 
iSM,-*A7kua/rio esiadidico de la Repuhlica de Coda Rka, Sau 
JoMi^. JSstadUtica del Cianercio extetke de la Repuhlica de Coda 
Rka, Sail "Handbook of Costa Rica. Bureau of tho Ameri- 
can Republics. Washington, 1891. — United Staks Consular 
Reports, Washington .— Diplomatic and CtmsuJar Reptwls. 

(W. W. K, ; c. E. A.) 

Cdto*d*Orf a department in the east of France, 
traversed by tho hills of C6te-d’Or, and divided between 
the basins of the Heine and of the iSaOno. 

Area, 3392 square miles. The ]H)pulation, 881,574 in 1886, 
numbered only 361,626 in 1001. Births iu 1899, 6362, of wliich 
,524 were illegitimate ; deaths, 7279 ; marriages, 2389. Dijon, the 
capital, hod iu 1896 67,000 inhabitunts. In 1896 tho sclnmls 
numbered 1170, with 52,000 pupils, and 1 iwrcent. of tho population 
was illiterate. Agriculture lorms the principal wcaltli of Cute d’Or. 
The area under cultivation in 1896 comprised 2,001,625 acres, 
1,057,628 acres of which wore plough-land and 59,306 acres vine- 
yards. The wheat ]>roduco in 1898 amounted to tho valuf? of 
£1,847.000; rye, £86,520; barley, £197,920; oats, £700,300. 
Potatoes returned a value of £446,795, and mangold - wurzel 
£173,500. Tho grass lands of all kinds, inclndiiig the lands grow- 
ing Irefoil, Inecrn, and sainfoin, yielded the vfiduo of £809,000, 
while the produce of beetroot amounted to the value of £.38,500. 
The vineyards returned a value in 1898 of £1,. 385, 200. Tiie live- 
stock in 1899 included 47,200 homes, 157,420 cattle, 288,480 sheep, 
and 68,810 jugs. The detwirtment mines a small quantity of coal, 
and much limestono anrl niarhle. The niotallurgy registered in 
1898 4800 metric tons of iron ami 11,. 300 tons of steel, which, with 
the other industries, amounted to the value of £137,000. Tho 
distillation of alcohol in 1898 amounted to 352,000 gallons. 

C6tO-dU-Nordf a department in tho west of 
Franco, bordering on the lilnglish OJianncl. 

Area, 2787 square miles, with 48 cantons and 390 (‘otnmnnes. 
The population decreosod from 628,2.56 in 1886 to 609, .349 in 1901. 
Births in 1899, 16,780, of which 642 were illegitimate; deatlis, 
1.3,4571 ; marriages, 4.527. 'rhcrc were, iu 1896, 982 schools, with 
95,000 jmjiils. Tli« illiterate, who are strongly represented in this 
department, amounted to between 9 and 10 jier cent. St Brieuc, 
the capital, had in 1896 a jmpulation of 21,000 ; the sub-iirefectures 
are Dinan, Guingarnp, lianniou, iind Londf^ac. The total area 
under cultivation in 1896 comprised 1,386,311 acres, tif which 
1,109,.542 acres were jfiough-lanu. Tho vine has no place in the 
statistical returns. The wheat crop yielded in 1899 tho value of 
£1,18.3,000; rye, £211,000; Iwrley, £183,000; buckwheat, 
£315,400; oats, £713,800. The potato rroj> of 1899 was of tho 
value of £613,000, and tho uatuml iiastures gave a return of 
£908,000. COtfs-du-Nonl produced flax to tho value, including 
both liarl and seed, of £73,000, thus taking the first rank in 1899 
among tlie dojiartments of Franco in the culture of flax. Cider- 
apples iu 1899 produced 206,126 cwts. of the value of £50,000. 
Tho live-stock comprised 92,800 horses, .317,000 oattlo, 76,300 
sliccp, and 148,300 pigs. Tlie department is famed for its homes. 
Tlie value of milk yuodiicts in 1899 was £2,040,000. The mining 
industry jiroiluced in 1898 613 metric tons of iron, and the working 
in metals 8700, of the value of a little less than £30,000. 

CotronOf a fortified town and seaport and bishop’s 
see of Calabria, Italy (province Catanzaro), on the east 
coast, 148 miles north-east from Keggio by rail. There is 
a small but good harbour, protected by two moles, with a 
coasting trade (300 vessels of 74,. 31 9 tons cleared in 1897) 
in wine, olive oil, fruits, and liquorice. Po 2 >ulation (1881), 
7689; (1900), 9610. 

CottbllSf or Kottbus, a town of Prussia, on the Spree, 
72 miles south-south-east of Berlin by rail. It lias four 
Protestant churches, a C^atholic church, and a synagogue, a 
gymnasium, a higher grade, a technical, and other special 
Bchoola. Population (1890), 34,900 ; (1900), 39,327. 

Cotton Prlntlngfa — ^Recent Jirogross in cotton 
printing has been mainly in the dii’ection of oxjiedition. 
This applies to printed cretonne, chintz, velvet, liiieii|» or 
whatever the fabric which has in turn cNinie into fadnon. 
To a great extent machine printing lias taken tho placd 
of hand work ; the readier proce.s8 of “ steaming,” as it 
is called, has boon adopted iu place of first jmnting in 
mordants and then dyeing ; and the natural vegetable 
dyes have been superseded by artificial ])roducts of the 

H. 111.-33 
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laboratoiy. From the point of view of commerce this 
is all to the good. From the artistic standpoint it is 
not so. It led, indeed, to a condition of things which 
went far to justify the contention that all this “im- 
provement*’ amounted in effect to the degradation of 
handicraft to the level of trade. When it was boasted by 
the manufacturer that a machine printed with more pre- 
cision than a hand block, the ai^tist pointed out that the 
result was mechanical; when it was claimed that the 
“steaming” process was cheap, it was ausworod that it 
was projiortionately nasty ; when it was urged that aniline 
gave brighter colours than vegetable dyes, it was complained 
that they wore crude. And there was truth in these 
nitorts : the precision of machine printing is not altogether 
an artistic gain ; the rough and ready process of mixing 
dyo and mordant into one printing paste, and allowing 
them, as it were, to fight it out between them in the steam- 
b(»x, does not result in the i»urost of prints ; and the possi- 
bility of getting out of coal-tar unmitigated shades of 
colour led tt3 the shocking abuse of garish greens, }mr])leH, 
Jiic. Moreover, the method (at first udo]>UKl) of attacliing 
the pigments to the cloth by means of albumen did not 
make them fast ; and, in fading, they did not simply mellow 
or sadden like the fugitive tints of old tapestry, but grew 
sickly, and passed thnjugh various unwholesome shades of 
<iifferenoo to decay. All this naturally aroused artistic 
animosity, and thoro was something like a crusade against 
artificial dyestuffs. William Morris, who was at tlie head 
of this movemoiit, went further than mere ]irotost against 
iiiu now methods, and himself set to work at printing 
according to the old, and more or less obsolete, j)ractico ; 
and his cottons found ready acceptance at the hands of 
artists and others better (|ualilied to admire the beauty 
ami originality of his design than to fonn any just 
opinion as to the relative value of the method of dyeing 
It pleased him to adopt.. They took it too readily for 
granted that all [)lcasant colour was produced from 
vegetable dyes, and that all artificial dyes, therefore, were 

ugly- 

The truth is tliat the ancient art of dyeing with vege- 
table stains had in the course of ages been ijcrfected. The 
more fugitive and otherwise untrustworthy substances 
had btx)n found out, the really servic(*ablo had l)ecn ttsstod, 
and a dyer know wliat lie Inul to de]xuid uiKin, and for 
what he could dejKmd u|)Oii it. On the other hand, when 
new dyestuffs came everyday to bo produced in the 
lalxjratory, all use of them was oxfieriinetital ; and it is 
only after many failures that satisfactory results begin to 
Ihj achieved. The failures in auiliuo dyeing were obvious. 
Arstjnite of alumina proved a more eflicieut fixative than 
all)nmen, but was o|K!n to the objection of the poisonous 
nature of arsenic- -<m objection not appli<;able to tannic 
a(Md, which is now mixiKl with the cohmr, and when 
treated (after steaming) with tartrate of antimony forms 
a (|uite insoluble dye. With the introduciiuii of alizarine 
and of wliat is known. as the “direct” series of colours 
(which have such atUnity with cotton as to require no 
mordant), printing in artificnal dyestuffs entered u]X)n a 
stage of success already marked enough to show that the 
falling back ui>on old-world methods was a counsel of 
despair, not warranted by the actual condition of .things. 
An artist’s sympathy with his material leads him, rightly, 
tr> work on the lines determined by it ; and the palette 
offered by vegetable dyes is in a sense sufficient for him ; 
but dye printing is not simply on art : it is an industry, 
supported by folks who neither know nor care about 
the limitations of vegetable tinctures; and, now that 
chemistry comes with its promise of so much wider scoi^e 
in colour, it would show little enterprise on the part 
of the printer were he content to accept limitations no 


longer binding on him. As a matter of fact, the ideal of 
a range of colours, practically unlimited, all from one base, 
all to bo printed at one operation, all to bo developed and 
fixed by one process, seems on the way to no very distant 
realization. The last word of science is to the effect that 
alizarine colours are more permanent than vegetable dyes. 
At the very end of the 19th century these have produced 
artificially an indigo practically indistinguishable from the 
natural product. It does not, however, appear that modem 
methods can ever do quite what was done by the old. By 
the leisurely jirocess of block-printing, in vegetable dyes, 
the printer gets a purity of delicate tint not as yet 
approached by rapid roller-printing in artificial dyestuffs 
— and thoro are obvious reasons, mechanical and chemical, 
why this should bo so. To get the old effects it is necessary 
(and perhaps always will be) to adopt the old methods. 
But th(iso eticcts are not the only ones that are beautiful. 
And, though they are j>roi)er to the old way of printing, 
there are other ettects, beautiful also, quite as pro|X5r to 
the new. It is these which the astute printer seeks, know- 
ing that so long as he aims at what has been done, and 
Ix^tter done than his means allow, ho ])uts himself at a 
disadvantego. The artistic development of cotton printing 
on the scale of a great industry must depend ui)on a 
full appreciation of what new and scientific methods can 
and cannot do, and uj>on the production of designs not 
only conceived in the spirit of art but schemed with the 
practical ])ni 7 »oso of making much of the capacities of 
the industry under the conditions, commercial and other, 
which it is l)ou7id to obey. Probably the most considerable 
development of dye-printing in recent years has been in 
the extended use of “discharge” — dyeing rich grounds, 
discharging the ])attern, and printing it in colours — all but 
im{)Ossible to th(7 printer except in collaboration with the 
designer. Considerable improvement in the design of 
cotton prints has followed up^n the revived interest in 
applied art characteristic of the latter j»art of the 19th 
century; oven up-to-date extravagance may pass for 
evidence of vitality; but the aim is more often mere 
novelty than beauty. Moreover, too great a readiness on 
the j)art of the ])r inter to meet demands made in ignorance 
of the conditions governing good work has led of late 
years to a departure from the ways of technique, wliich 
are indeed also tbe ways of art in so far as art is possible 
in cotton printing. (l. f. d.) 

Cotton, and Cotton-soed. Sec Agriculture 

{United States), 

Couillet, n town of Belgium, in the province of 
Hainaut, 24 miles south-south-east of Mous, with a station 
on the railway between Charleroi and Namur. It has 
forges and furnaces anu im])ortant ironworks. Population 
(1880), 7142 ; (1897), 93S9. 

Oounoil BlufFs, capital of Pottawattamie county, 
Iowa, U.S.A., situated in 41" 16' N. lat. and 95" 61' 
W. long., in the western part of the state, in the bottom 
land at the foot of the bluffs, on the east side of Missouri 
rivor, at an altitude of nearly 1000 feet It is the second 
largest and most imiK)rtiint city of western Iowa, and a 
railway centre of the first importance, being the couverging- 
i3oint of five ^oat systems from the east These are the 
Chicago, Burlington, and Quincy, the Chicago, Milwaukee, 
and St Paul, the Chicago, Rock Island, and Pacific, the 
Illinois Central, and the Chicago and North-Western ; while 
the Union Pacific comes from the west The point of 
junction of these lines is at Transfer Station, just outside 
the city, on the bonk of the Missouri. It is connected with 
Omaha, on the opposite bank of the river, by two iron 
bridges and by steam and electric cars. It is a railway, 





The STA<i Fjght.” I5v Courbet. 
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cather than a manofacioring, city. In 1890 ita capital 
inTCSted in manufactures was $1,292)283, and the value of 
its products was $2,527,388. Population (1880), 18,063 ; 
(1900), 25,802, including 240 negroes. 

Q0lip0fli a certificate entitling its owner to some 
payment^ wiaxe, or other benefit ; more specifically, one of 
a series cA interest certificates or dividend warrants attached 
to a bond running for a number of years. The word 
coupon (a piece cut off) po^sses an etymological meaning 
so comprehensive that, while on the Stock Exchange it is 
only used to denote such an interest certificate or a 
certificate of stock of a joint-stock company, it may be as 
suitably, and elsewhere is perhajjs more frequently, applied 
to tickets sold by tourist agencies and others. The 
coupons by means of which the interest on a bond or 
debenture is collected are generally printed at the side or 
foot of that document, to be cut off and presented for pay- 
ment at the bank or agency named on them as they 
^come due. They pass by delivery, and are as a rule 
exempt from stamp duty. Coupons for tlie |iayment of 
dividends are also attached to the share warrants to bearer 
issued by some joint-stock couqmnies. The coupons on 
the bonds of most of the principal foreign loans are [layable 
in London in sterling as well as abroad (s. d. h.) 

Gourbet, Qustava (1819-1877), French painter, 
was bom at Ornans (Doubs) on the 10th Juno 1819. lie 
went to Paris in 1 839, and worked at the studio of Steuben 
and Hesse ; but his independent spirit did not allow him 
to remain there long, as he preferred to work out his own 
way by the study of Spanish, Flemish, and French painters. 
His first works, an “ Odalisque,” suggested by Victor Hugo, 
and a **L41ia,” illustrating George Sand, were literary 
subjects ; but these ho soon abandoned for the study of 
real life. Among other works ho painted his own 
portrait with his dog, and ** The Man with a Pipe,” both 
of which were rejected by the jury of the Salon ; but the 
younger school of critics, the neo-roinantics and realists, 
loudly sang the praises of Courbet, who by 1849 began 
to be famous, producing such pictures as “ After Dinner at 
Ornans” and “The Valley of the Loire.” The Salon of 
1860 found him triumphant with the “Burial at Ornans,” 
the “Stone-Breakers,” and the “Peasants of Flaxey.” 
His style still gained in individuality, as in “Village 
Damsels” (1852), the “Wrestlers,” “Bathers,” and “A 
Girl Spinning” (1862). Though Courbet’s realistic work 
is not devoid of importance, it is as a landscape and sea 
painter that he will be most honoured by posterity. Some- 
times, it must be owned, his realism is rather coarse and 
brutal, but when he paints the forests of Francho-Comt6, the 
“ Stag-Fight,” “ The Wave,” or the “ Haunt of the Doe.s,” he 
is inimitable. When Courl^t had mode a name as an artist 
he grew ambitious of other glory; he tried to promote 
democratic and social science, and under the Empire he 
wrote essays and dissertations. His refusal of the Cross 
of the Legion of Honour, offered to him by Napoleon HI., 
made him immensely popular, and in 1871 he was elected, 
under the Commune, to the Chamber. Thus it happened 
that he was responsible for the destruction of the Venddme 
column. A council of war, before which he was tried, 
condemned him to pay the cost of restoring the column, 
300,000 francs (£12,000). To escape the necessity of 
working to the end of his days at the orders of the State 
in order to ^y this sum, Courbet went to Switzerland in 
1873, and died at La Tour du Peilz, Slst December 1877, 
of a disease of the liver aggravated by intemperance. An 
exhibition of his works was held in 1882 at the £cole dea 
^ux-Arts. 

^ ChaWpflbukt* ZeB gmndeBj^res d^hitr et d^avjourd^hui. 
Pens, 1361 .—- Hants. “ 0. 0(niibet,”^a«. Paris, 


1878.— Zola. Mbs Hainei. Paris, 1879.— C. Lkmonniku. Lst 
Psintres dt la Fts. Paris, 1888. (it. 

Oourbavoiai a town in the arrondigseinont of St 
Denis, department of Seine, France, 6 milea west-north-west 
of Paris, on railway to Versailles. It is a residential suburb 
of Paris, and has a fine avenue opening on the Neuilly 
Bridge, and forming with it a continuation of the CJhamps 
Elysi^os. It has inunufacturos of waggons and awnings. 
Port traffic, 1899, amounted to 88,074 tons. Population 
(1881), 13,094; (1901), 26,330. 

COUrCOllOSy a town of Belgium, in the province of 
Hainaut, 21 miles east of Mons by rail. It has a coal- 
mining industry, and manufactures linen and articles 
of iron. Population (1880), 11,190; (1890), 12,664; 
(1897), 14,494. 

Courlftndf one of tho Baltic provinces of Russia, 
bounded by the Baltic on tho W., the Gulf of Riga and 
tho Western Diina (Livonia and Vitebsk) on tho N.K., and 
Kovno on the S. Tho Mitau Plain divides it into two 
parts, of which tho western is fertile and thickly inhabited, 
excepting in the north, where there is another jnitch of low- 
lands, while the eastern is much less so. It is undulating 
elsewhere, and covered with spurs of the idatoaii of 
Lithuania, a hilly and picturesque tract of laud which 
separates the Diina from tlie Aa, and is known as lJp|>or 
Conrland. Anf)ther range of heights strotclios along the 
Windau. Neither exceeds 600 foot in altitude. The 
jirovince consists mainly of Devonian rocks, besides Jurassic 
as far as Windau, l>oth tliickly covered with glacial 
deposits. Large parts are occupied by marshes, often 
clothed with forests, and they are sandy tracts and 
downs on tlie seashore. The marshes are drained, and 
tho sands covered with plantations of trees. Nearly one- 
third of the surface is still forest, watered by nearly a 
hundred rivers, of which only tho Diinti, the Aa below 
Mitau, and the Windau are navigable. They all How 
north-westwards and enter the Baltic Sea. The sea- 
coast is poor in harbours, and tho only ports are 
Lilian, Windau, and Polangeii, there being none on tho 
Courland coast of the Gulf of Riga. Population (1897), 
672,634 (346,756 women), of whom, according to Rittich, 
8 per cent, only are Germans, the remainder being liOtts 
(49 jjor cent.), fJoures (30 per cent.), Jews (6 iier cent.), 
Russians (2 per cent.), Poles, Lithuanians, and Lives. 
Urban ijopulation, 148,134. 

The land laws in tlie Baltic provinces being different from those 
of Russia, tho land is mostly in private ownership, and 2,610,740 
acres belong to 535 landlords, mostly nobles, two-Ht'ths of whom 
own estates of more than 2700 acres each ; 2,856,800 acres are 
owned or lield by the peasants ; and 1,854,560 acres belong to the 
Crown. In 1863 special laws wore issued in order to enoDle the 
Lotts to acquire the farms which they held, and 8])ocial banka 
were founded. With their aid nearly 12,000 farms were bought 
by the peasants settled on landlords’ estates, but it is estimated 
that nearly 800,000 Letts remain landless, and are hired labourers 
{knechts) on tho farms and estates, occupying a very low ]K)sitiou 
in tho social scale. Agriculture reaches a liign degree of perfection 
on tho landlords' estates, and although the wet climate of Conrland 
prevents droughts, artificial irrigation from artesian wells (about 
200) is resorted to. 1,660,000 acres are arable land, of those 
918,000 being under com crops, 351,000 under flax, 67,500 under 
potatoes ; and 2,078,000 under meadows and pasturages. Cattle- 
oreeding is on a small scale, but excellent breeds of horned 
cattle, sheep, and swine are kept; also 141,100 horses. The fac- 
tories numoorod 815 in 1898, employing 6000 persons, and yield- 
ing returns of about £1,300,000, Libau and Mitau being the 
main industrial centres. There are also ironworks, agricultural 
machinery, tanneries, glass and soap works. Flax spinning is 
yet in the stage of a domestic industry. Navigation on tho 
Diina and Aa is important for export, and still more the traffic 
on the railways which lead from Central Russia to Riga and 
Libau, the latter being one of the chief Russian fiorts. The 
Government is well provided with schools, and education is 
obligatoiy. The chief towns of the ten. districts are ; — Mitau 
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(Doblonskiy district), capital of the Government (35,011 iidi.); 
liansko (0548) ; Friedrichstodt (G300) ; Qolclingen (9733) ; Qrobiu 
(1489); HasenTioth (3838); liluxt (2840); Talaen (1485); 
Tuckuiu (7642) ; Windau (7182). (p, k.) 

Courtney, Leonard Henry (1832 — ), 

English {)olitician and man of letters, eldest son of 
Mr T. S. Courtney, a banker at Penzance, was iKjrn 
at Penzance on 6th July 1832. At Cambridge ho miH 
Second Wrangler and First Smith’s Prizeman, and was 
elected a Fellow of his College, St John’s. Ho was called 
to the Bar at Lincoln’s Inn in 1858, was Professor of 
Political Economy at University College from 1872 to 
1875, and in Docembor 1876, after a previous unsuccessful 
attempt, was elected to Parliament for Liskeard in the 
Liberal interest. He continued to rej)re8ent the l)orough, 
and the district into which it was merged by the Keform 
Act of 1885, until 1900, when his diiftjrcncos with the 
majority of his constituents on the South African (juestion 
— on which ho was one of the foremost of the so-called 
“Pro-Boer” party — coiniiclled his retirement Until 1885 
ho was a devoted adherent of Mr Qla<lstone, |)articularly in 
finance and foreign affairs. In 1 880 lie was I J iider Secretary 
of State for the Homo Dopartineut, in J 881 for the Ckilonies, 
and in 1882 Secretiry to the Trcjisury ; bnt Mr Courtney 
has always been a stubborn fighter for principle, and U|)oii 
finding that the Coverument's lioform Bill in 1884 con- 
tained no recognition of tlie scheme for projKirtioual repre- 
sentation, to which he was deeply committed, lie resigned 
office. Mr Courtney manifested the same fidelity to his 
convictions by refusing to supjxirt Mr Gladstone’s Homo 
Rule Bill in 1885, and was one of those Lilieral Unionists 
who chiefly contributed to its rojoctioii, and whose ixjputa- 
tion for unbending integrity and intellectual emiuence gave 
solidity to the section of Liberals who followed Lord 
Hartington. In 1886 Mr Courtney was elected (chairman 
of (>omniitteo8 in the House of Commons, and his ellieiency 
in this arduous oilice seemed to many to mark him out 
for the BiKjakership when a vacancy occuri’ed in 1895. A 
Liberal Unionist, however, could only bo elected by Con- 
servative votes, and he had made himsedf objectionable 
to a largo section of the jiarty by his indeiiendent attitude 
on various questions, on which his Lilxiralism outweighed 
his jiarty loyalty, lie would in any case have been incapaci- 
tated by an atfection of the eyesight, 'vfhich for a while 
threatened to withdraw him from public life altogether. 
After 1895 Mr Courtney’s divergences from the Unionist 
jiarty on (luostions other than Irish jiolities became gradu- 
ally more marked, lie became known in the House of 
Commons priiiciiwjilly for his candid criticism of the measures 
introdiiceil by his nominal leaders, and ho was rather to bo 
ranked among tlie Opposition than as a Ministerialist ; and 
when the crisis with the Transvaal oamo in 1899, Mr 
Courtney’s views, which remained substantially what they 
were when ho 8iipjx)rtod the settlement after Majuha in 
1881, had plainly become iucom])atil)lo with his jxisition 
oven os a nominal follower of Lord Salisbury and Mr 
Chamborhiin. Besides numerous ossjiys in tho princijml 
reviews, Mr Courtney was tho author of the article on 
“ Banking ” in the 9tli edition of the Encydopivdia Brit- 
onntm, and of tho survey of recent British finance in 
Mr T. H. Ward’s Reiijn of Queen Victoria (1887). In 
his earlier years ho was a regular contributor to The 
Times. 

OourtrAli a town of Belgium, in tho province of 
West Flanders, 27 miles south of Bruges by rail. The 
foremost industry of the town is the manufacture of linen, 
. but the trade in oil is increasing in importance. Flax is 
extensively grown in the district. All tho large Ulster 
spinners send delegates to Courtrai, to visit the farmers 
and attend the marts where raw flax is to be bought in 


its various qualities, in order to ship ib off to tfaeir milb 
under the most advantageous conditions Population 
(1880), 26,943; (1890), 30,383; (1897), 32,949. 

Cousins, Samusi (180M887), English mezzo- 
tint engraver, was born at Exeter on 9th May 180L 
Ho was pre-eminently the interpreter of Sir Thomas 
Lawrence, his contemporary. During his apprentice- 
ship to S. AV. Reynolds he engraved many of the best 
amongst the three hundred little mezzotints illustrat- 
ing the works of Sir Joshua Reynolds which his master 
issued in his own name. In tho finest of his numerous 
transcripts of Lawrence, such as “ Lady Acland and her 
Hons,” “Pope Pius VIL,” and “Master Lambton,” the 
distinguishing characteristics of the engraver’s work, the 
brilliancy and force of effect in a high key, corresponded 
exactly with similar qualities in the painter. After 
the introduction of steel for engraving purjwses in 1823„ 
Cousins and his contemporaries were compelled to work 
on it, because the soft copper previously used for mezzo-, 
tint plates did not yield a sufficient number of fine 
impressions to enable the method to compete commercially 
against line engraving, from which much larger editions 
were obtainable. The paiuter-liko quality which dis- 
tinguished the 18th century mezzotints on copper was 
w'anting in his later works, because the hardness of tho 
steel on which they were engraved impaired freedom of 
execution and richness of tone, and so enhanced the 
labour of scraping that ho accelerated the work by stipple* 
etching the details instead of scraping them out of the 
“ground” in the manner of his predecessors. To this 
“mixed style,” previously used by Richard Earlom on 
copper, Cousins added heavy roulette and rocking-tool 
textures, tending to fortify tho darks, when he found that 
tho “burr” even on steel failed to yield enough fine 
impressions to meet the demand. The effect of his prints 
in this method after Reynolds and Millais was mechanical 
and out of harmony with the picturesque technique of 
these painters, but the phenomenal popularity which 
Cousins gained for his works at least kept alive and in 
favour a form of mezzotint engraving during a critical 
phase of its history. Raimbach, tho line engraver, dated 
the decline of his own art in England from the 
appearance in 1837 of Cousins’s print (in the “mixed 
style”) after Landseer’s “Bolton Abbey.” Huch platea 
as “Miss Peel” after Lawrence (published in 1832); 
“A Midsummer Night’s Dream,” after Landseer (1857); 
“The Order of Release” and “The First Minuet,”* 
after Millais (1854 and 1865); “The Strawberry Girl’' 
and “ Lavinia, Countess H])rncer,” after Reynolds ; and 
“Miss Rich,” after Hogarth (1873-1877), represent various 
stages of Cousins’s mixed method. It reached its 
final development in the plates after Millais’s “Cherry 
Ripe” and “Pomona,” published in 1881 and 1882, when 
the invention of coating copper-plates with a film of steel 
to make them yield larger editions led to the revival of 
pure mezzotifit on copper, wliich has since rendered 
obsolete the steel plate and tho mixed stylo which it 
fostered. The fine draughtsmanship of Cousins was as 
I apparent in his prints as in his original lead -pencil 
portraits exhibited in London in 1882. In 1855 he was 
elected a full member of the Royal Academy, to which 
institution he later gave in trust £15,000 to provide 
annuities for superannuated artists who had not been so 
successful as himself. One of the most important figures 
in the history of British engraving, he died in London* 
unmarried, on 7th May 1887. 

See Gxorqb Pvcboft, M.R.O.S.K. Memoir of Samuel Cousins, 
Member of the Leffion of Honour. Published for private 
ciroulation by E. E. Leggatt, London, 1899.— Alobbnok Gbavbs. 

I 
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CtOaJofm ^ Warki SamuH Cmuim, J&,A. Published by 
H. wd Co.| London, 1888. (o. p. a.) 

CoMsai Alexander John (1820--1873), 
Paii7CE OF Rumania, was born 20th March 1820 at Husc^ 
and was educated in Paris, Pati^ and Bologna. Ho 
entered the diplomatic service of his country, and bocamo 
Stadtholder of Galatz, and head of a department in the 
Ministry of the Interior, By his marriage with a daughter 
of the Boyar Rosetti he became allied to the higher nobility 
of the country, and in 1848 he joined the i)atriotic party. 
On the entry of the Russians he was imprisoned, but 
managed to escape on an Austrian steamer to Vienna. 
After their departure he entered the army, and again rose 
with great rapidity. Elected in 1858 to the Assembly of 
Moldavia, he became in the same yeai* Minister of War of 
the united principalities. In the debates niron the Consti- 
tution he was chief speaker on the Unionist side, and in 
1859 he assumed the government under the title of Prince 
Alexander John I. He was not recognized by the Poite 
until 23rd December 1861, on which day the union of tho 
two principalities under the name of Rumania was pro- 
claimed. The Prince made every effort to secure unity and 
relieve taxation. Ho suppressed tho corvee, introduced the 
Code Napoleon, and caused the adoption of a system of free 
education and tho foundation of the universities of Jassy 
and Bucarest. His zeal for reforms and for absolute 
centralization led to incessant conflict and discontent; 
ifinancial distress su|)ervenod ; a military conspiracy forced 
him to abdicate on 23rd February 1866, and led to tho 
election of Prince Carol I. After his alxlication. Prince 
Alexander John spent the remainder of his life chiefly in 
Paris, Vienna, and Wiesbaden. He died at Heidelberg 
on 16th May 1873. (a. f. b.) 

Covontry, a municipal, county, and parliamentary 
borough of Warwickshire, England, on the Sherbourne, an 
affluent of the Avon, 94 miles by rail north-north-west of 
London. A canal communicates with the Trent and Mersey 
and Birmingham Canal. Tho derivation of the name from 
a convent of 1043 seems no longer tenable. A county of 
itself till 1843, the city in 1888 became a county borough. 
The corporation consists of a mayor, 10 aldermen, 30 
councillors, a treasurer, towu clerk, and other officers. In 
1885 the parliamentary rc?prescntation was reduced to one. 
In 1894 a suffragan bishop, under the See of Worcester, 
was appointed with the title of bishop of Coventry. 
Among recent erections are a Baptist, a Congregational, 
a Primitive Methodist, and a Catholic chai)el. A statue 
(1883) of Sir Thomas White, Lord Mayor of London 
1532-«33, founder of St John’s College, an oi)era 
house, and baths. The cemetery, planned by Sir Joseph 
Paxton, was extended in 1887. The present buildings 
of the Free Grammar School were opened in 1885. A 
technical school (1887) was enlarged in 1894. Besides 
JSwanswell (1883) and Spencer Park (1883), there is a 
.recreation ground (1880) of twelve acres. ^A daily paixjr 
is issued. Area of municipal borough, 3093 acres. Popu- 
lation (1881), 44,831 ; (1891), 62,724; (1901), 69,877. 

Covantry, a town of Kent county, Rhode Island, 
H-HA., with an area of 17 square miles of hill country, 
interspersed with ponds. It contains a few small villages, 
but the population is mainly rural. It is traversed by tho 
Hew England Railway. Population (1900), 5279. 

CovllhA, a town of Portugal, district Costello 
Branco, on the east versant of the f^rra da Estrella, near 
the river Zezere, 30 miles north 'from Castello Branco, 
wome 4000 operatives are employed in manufacturing 
cloth. Population (1900), 16,527. 
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OovInfUftOfli a city of Kenton county, Kentucky, 
U.S.A. It is situated in 39" 05' N. lat. and 84" 36' W. 
long., on the south bank of the Ohio river, opposite 
Cincinnati, with which it is connected by three bridges and 
by ferries. Two railways, tho Chesaiwako and Ohio and 
tho Louisville and Nashville, }>ass through it. In 1890 the 
capital invested in manufactures was §6,900,000, the 
numlxir of hands employed was 7600, and the output was 
valued at §16,000,000. In 1899 the assessed valuation of 
all prop-rty, real and personal, was §21,468,444, tho tax 
rate §30.25 per §1000, and tho net debt §2,195,544. 
To its proximity to Cincinnati, of which it is practically a 
suburb, it owes its rapid growth. Population (1880), 
29,720; (1890), 37,371 ; (1900), 42,938, including 2487 
negroes. The death-rate in 1900 was 20*2. 

Cowasjee Jehanxhier Ready money, 

Slu (1812-1878), “the Peabody of Bombay.” Early in 
the 18th century throe Parsee brothers moved from 
Nowsaree, near Surat, in Gujarat, to Bombay, and became 
tho pioneers of a lucrative trade with China. They gained 
the sobri(iuct of “ Ready money,” which they adopted as 
a surname. Only Heerjeo Jewaujee Readyinoney loft 
issue, two daughters, the elder of whom married a Banajee, 
and the younger a Dady Sett. The son of the former, 
Jehanghier Heerjeo, married Meerhio, tho daughter of the 
latter, and was made the heir not only of his grandfather 
but of his two grand-uncles. The yoiiiiger of their two 
sons was Cowasjee Jehanghier. His oidy English educa- 
tion wus at tlie then well-known school kept by Serjeant 
Sykes in the Fort of Bombay. At the age of 15 he 
entered the firm of Duncan, Gibb, ife (b. as “godowii 
kec|)er,” or warehouse clerk. In 1837 he was promoted 
to tlio highly responsible and lucrative appointment of 
“guarantee broker” to two of tho loading Euroj)can 
firms of Bombay. In 1846 he was able to l)egin trading 
on his own account. He >vas made a J.P. for the town 
and island of Bombay, and a member of tho Board of 
Conservancy; and in 1866 was api)ointed a Commissioner 
of Income Tax, his tactful raanagemont being largely 
res|)on8ible for the fact that this tax, then now to Bombay 
and most uni>opular, was levied with unexi)ected financial 
success. lie was made C.S.T. in 1871 ; and in 1872 ho 
was created a Kuiglit Bachelor of tlio lJuitod Kingdom, 
and Ills statue, by T. Woolncr, R.A., was erected in tho 
town-hall. Uis donations to the institutions of Bombay 
amounted to close on £200,000. His health broke down 
in 1871, and he died in 1878, being succeeded by his son, 
Sir J. Cowasjee Jehanghier [llcady money], who was him- 
self created a Knight Bachelor in 1895. (m. u. bh.) 

COWd6nb6Ath, a mining town and police burgh 
of Fifeshire, Scotland, situated near the Cowdenlxjath 
station of the North British Railway, 5 miles east-north-east 
of Dunfermline. The town is mainly occupied by miners. 
It possesses a public hall. The Police Act was adopted in 
1890. Population (1891), 4249 ; (1901), 7466. 

Cowen, Praderic Hymen (1852-—), 

English musical comiX)ser, was born at Kingston, Jamaica, 
on 29th January 1852. At four years old ho was brought 
to England, where his father became treasurer to tho opera 
at Her Majesty’s Theatre, and private secretary to tho Earl 
of Dudley. His first teacher was Henry Russell, and his 
first published composition appeared when he was but six 
years old. He studied the piano with Benedict, and com- 
position with Goss; in 1865 ho was at Leipzig under 
Hauptmann, Moschelos, Reinecke, and Plaidy. Returning 
home on the outbreak of tho Austro-PruMian War, he 
apjieared as a composer for the orchestra in an overture 
played at the Promenade Concerts at Covent Garden in 
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September 1866. In the following autumn he went to 
Berlin, where he was under Kiel, at Stem’s conservatorium. 
A symphony and a piano concerto were given in St James’s 
Hall in 1869, and from that time Cowen has been recog- 
nissod as primarily a composer, his talents as a pianist being 
snlwrdinate, altliough his public ap]iearan(u»} were numer- 
ous for some time afterwards. His cantata, Tlie Itou 
Mavkny was given in London in 1870, his second sym- 
phony by the Liverpool Philharmonic Society in 1872, and 
“ his first festival work, TIm Corsair, in 1876 at Birming- 
ham. In that year his opera, Fauline^ was given by 
the Carl Rosa Corai>any with moderate success. In 1884 
he conducted five concerts of the Philliarmonic Society, 
and in 1888, on the resignation of Sullivan, Ix^camo the 
regular conductor of the society, resigning the |K)st in 
1892. In the year of his appointment, 1888, he went to 
Melbourne as the conductor of the daily concerts giv('n in 
connexion with the Exhibition there. In 1896 Cowen 
was ap|K)iutod conductor of the LivoriHxd Philharmonic 
Society and of the Manchester orchestra, in succevssion to 
Sir Charles Hall6. In 1899 he was reapiK)iulecl conductor 
of the Philliarmonic Society. His works include: — 
Operettas: GariUitdi (1860) and One Too Jihmy 
ojxjros: TatiUne (1876), Thoryrim (1890), /S/V/m (Milan, 
1893), and Harold (1895) ; oratorios : The Ik! aye (1878), 
aSV Urmda (1881), Huth (1887), Hony of Tlturih^tjivinff 
(1888), Th^ Trau^fifi'imitioyi cantatas: The. Uose 

Maiden (1870), The Corsair (1876), The Sli.epiu(f Ikaitft/ 
(1885), St JohiCe Em (1889), The Water Lily (1893), Ode 
to tlkje Pamom (1898), besides a large niimUir of short 
cantatas for female voices; an enoriiiojis number of 
songs, ranging from the jxjpular “ballad” to really 
artistic lyrics, anthems, i>art-«ongs, duets, ; six sym- 
phonies, among which No. 3, the “Scandinavian,” has had 
the greatest success ; four overtures ; suit(?s, The La»’ 
ynotje of Flowers (1880), In the Olden Times (1883), 
In Fairyland (1896); four English danccis (1896); a 
concerto for piano and orchestra, and a fantasia for the 
same jdayed by M, Paderewski (1900); a ijuartet in (J 
minor, ami a trio iu A minor, lioth early works ; pianoforte 
jiieces, etc. Ck)wen is never so happy as wluui treating of 
fantastic or fairy subjects ; and wb(ither in his cantatas for 
female voi(X*s, his charming Sleepiny Jkauty^ liis Water 
Lily, or his pretty overture, The Jiutterfly's Ball (1901), 
he succeeds Avotiderfully in finding gracx^ful ex])ressioii 
for the jiootical idea. His dance music, such as is to 
be foumi in various orchestral suites, is refined, original, 
and mimirably instrumented ; and if he is seldom 
as successful in }K)rtraying the graver asixscts of emotion, 
the vogue of his semi-sticred songs is a thing that cannot 
bo ignored. That none of his ojjei’as has lx*i;n iwnnaiieritl}’^ 
successful Is a mischance which iliey share with most of 
the serious dramatic music of (Ireat Bj’itaiii ; but even in 
mom favourable conditions their lack of the great (pialities, 
of the sincere emotion that comes from the hcivrt and goes 
to the heart, would seriously imjKjdo their ]iopidarity. 
Charmingly iiiehxlious as he ahvays is in liis lighter moods, 
Cowen often contents himself with musical ideas that are 
less than beautiful in writing for the shigo. 

Cowers JoMph (I83i-1900), English politician, 
son of Sir jW^])h Cowen, a ])romiiient citizen and mine- 
owner of Newcastlo-on-Tyne, was Iwn in 183 1, and was 
educated at Edinburgh Uuiversity. In „ 1874 he was 
elected member of Parliament for the Ixirough on the 
death of his father, who hml held the seat as a Liberal 
since 1865. Joseph Cowen was at that time a strong 
Radical on domestic questions, an advocate of co-opora- 
tion, an admirer of Garibaldi, Mazziui, and Kossuth, a 
sym^iathizer with Irish Nationalism, and one who in 
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speech, dress, and maimer identified himself with ther 
North -country mining class. Short in stature and 
uncouth in apijoarance, his individuality first shocked and 
then by its earnestness impressed the House of Commons ; 
and his sturdy independence of party ties, combined with 
a gift of rough but genuine elocj[ueuce (of which his sjMiech 
on the Royal Title Bill of 1878 was an example), rapidly 
made him one of the best known public men in tlie 
country. He was, moreover, an Imperialist and a 
(.’olonial Fedcrationist at a time when Lilxjralism was tied 
and bound to the Manche.ster traditions; and, to the 
consternation of the official wire-pullers, he vigorously 
supijertod Disraeli’s foreign policy, and in 1881 opposed 
the Gladstonian settlement with the Boers. His independ- 
ence (w^hich his detractors attributed in some degree to 
his alleged susceptibility to Tory compJimcuts) brought 
iiiin into collision both with the Liberal caucus and with 
the party organization iu Newcastle itself, but Cowmen’s 
IKirsonal pojiularity and his remarkable powers as an orator 
triumphed in his own birthplace, and he was again elected, 
iu 1885 in spite of Liberal oppxjsition. Shortly afterwards, 
liow’ever, he retired both from Parliament and from public 
life, professing liis disgust at the jiarty intrigues of pKilitics, 
and devoted himself to conducting his newspiaiier, the 
Newcastle Daily Ckronir.le, and to his jirivate business as 
a mine-ow'ner. In this cap)acity he exercised a wide 
influence on local opinion, and the revolt of the New- 
castle electorate in later years against doctrinaire 
Radicalism was largely due to his constant pireaching 
of a broader outlook on national afiairs. He continued 
behind the scenes to j»lay a jxiwerful part in forming 
North-country opinion until his death on 17th February 
1900. (u. CH.) 

COW 08 | or West Cowes, a town, railway station, and 
seaport in the Isle of Wight parliamentary division of 
Hampshire, England, on the north coast of the island, w(*st 
side of the Medina estuary, 11 J miles south-south-east of 
Southampton, and in daily communication with the main- 
land. A new cspilanade has been formed, and a new public 
pier constructed. At East Cowes, on the ojiposite side of the 
Medina, a recreation ground has btjon opened, and a home 
for aged seamen provided. Each town forms a parish 
under an Urban l)istrict Council (1894). Area of West 
(Wes, 576 acres. Population (1891), 7690; (1901), 
8654. Area of l^ast Cowes, 510 acres. Population 
(1891), 2934; (1901), 3180. The harbour between the 
two towns is now subject to an elective body of com- 
missioners. I’he registered sliipping at the end of 1899 
amounted to 258 vessels of 11,284 tons. In 1899, 
25,984 vessels of 2,483,969 tons entered, and 25,929 of 
2,480,093 tons cleared. 

CowpenSf a village of Spartanburg county, South 
Carolina, II.S.A., situated in the northern ]:)art of the state. 
It was hen?, in 1781, during the Revolution, that General 
Morgan defqfited the British under Colonel Tarleton, 
when the latter lost 800 men in killed, wounded, and 
prisoners, and the Americans 72. 

Cox, Rev. Sir Oeorffe William, 14th Bart. 
(1827-1902), English historian, son of Mr G. H. Cox, and 
nephew of the thirteenth baronet, ^vas born 10th January 
1827 at Picnares, India, and was educated at Rugby and 
Trinity College, Oxford, iu 1850 he was ordained, and 
worked as a curatt? till 1860, when he took a mastership at 
Cheltenham College, which he only held for a year. He 
had already contributed to the Edinbwrgh and 

had published (1850) Poenu, Leffendary and Historteail 
(with Edward A. Freeman), and (1853) a Life of St Boni- 
face, In 1861 he became literary adviser to Messrs Long- 
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man, and devoted himaolf to literary work, connected 
chiefly with history and comparative mythology. His 
published books include (1861) ToUb from, Greek 
Mythology^ (1867) A MamuU of Mythology^ (1870) Latin 
and Teudmic ChrUtendoniy and TlU Mythology of Aryan 
NaAionSy (1874) Jlietory of Greecey 2 vok, (1876) The 
Atheniom Empirey (1876) General HUtory of Greecoy 
(1881) History of British Rule in Indiay and hdroduo- 
tion to Comparative Mythd^yy (1886) Livee of Greek 
Stateemeny (1887) Conciee History of England, Of these 
works, some of them avowedly written for popular pur- 
poses and successful in that object, the most important 
was the larger History of GreecOy begun in 1874, which, 
though showing the inspiration of Qrote, was at the same 
time a conscientious rehandling of the materials as they 
then existed. Similarly his studies in mythology were 
inspired by Max Muller, but his treatment of the sub- 
jects was his own. Sir Qeorgo Cox (who succeeded to the 
baronetcy in 1877) was a Broad Churchman, and became 
known as a prominent supjiorter of Bishop Colenso in 
1863-65 ; and five years after Colonso’s death he published 
(1888) his Life of the Bishop. In 1881 Sir Q. Cox was 
made vicar of Scrayingham, York, but resigned th(5 living 
in 1897. In 1896 he was given a Civil List Pension, 
lie died at Walmer on 9th February 1902. 

Coxei Haniy Octavius (isii-issi), Bodieys 

librarian at Oxford, was born at Bucklebury, in J^rkshiro, 
20th Septemlxir 1811, and was educated at Westminster 
School and Worcester College, Oxford. Immediately on 
taking his degKJO in 1833 he began work in the Manuscrij»t 
Department of the British Museum, became in 1838 sub- 
librarian of the Bodleian, and in 1860 succeeded Dr 
Bandinel as head librarian, an office he held until his 
death in 1881. Having proved himself an able j)ako- 
grajffier, he was sent out by the British Government in 
1857 to inspect the libraries in the monasteries of the 
Levant, and his investigations determined the character of 
the existing remains in the districts ho visited. On(5 
valuable result of his travels was the detection of the 
forgery attempted by ]M. Simonides. He was the author 
of various catalogues, and under his direction that of the 
Bodleian, in more than 720 volumes, was completed. He 
published Weruiomr CkronicOy 5 vols. (1841-44) ; 

the lUa^k jPWnce, an historical %mm vyriUen in French try 
ChoLndos Herald (1842) ; and licjort on the Greek Manu- 
scripts yet remaining in tits Libraries of tits Levant (1858). 
He was not only an accurate lil)rarian but an active and 
hard-working clergyman, and was for the last twenty-five 
years of his life in charge of the jjarish of Wytham, near 
Oxford. He w’as likewise honorary follow of Worcester 
and Corpus Christ! Colleges. He died on 8th July 1881. 

Cracow (Polish, Krakthvy German, Krakau)y the 
second city of the Austrian ci*ownlaud of Galicia. Popula- 
tion in 1890, 74,593; in 1900, 91,310, chiefly Polish 
and Homan Catholic (estimated to have 7 per cent, 
German and 15 per cent. Czech; 28ijerceiit. Jewish, 1 i)cr 
cent, Greek Catholic, and 1 jKir cent. Protestant). It is 
one of the strongest Austrian fortresses (of which there are 
two in Galicia, the second being Przeinysl), with a garrison 
of 6000 men. In 1889 the Catholic bishop wjia raised to 
the rank of jtrince. Cracow now contains, in addition 
to its 39 churches and numerous cha[ 3 els, 7 synagogues 
and 25 religious communities. Many of the old buildings 
have .been restored, such as the Church of St Mary, de- 
corated by the celebrated Polish artist Matejko, and the 
Tui^haus, which now contains a collection of pictures by 
Polish painters ; while important new structures have been 
erected. The latter comprise the now university (1881-87), 
tel impoiring Gothic edifice which accommodates the Poli^ 
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Academy of Science (founded in 1872), a library, and 
arcluieological and other collections ; together with a new 
theatre (1891-93) in the late Henaissance style. The 
university, in which the Polish language has ken in 
exclusive use since 1870, has a staff of 157 professors and 
lecturers, and is attended by 1300 students. The other 
educational institutions include a theological seminary, 2 
training colleges, 3 gymnasia, a rcalschiile, 3 technical 
and sjjecial schools, and an academy of fine art, which was 
under the control of the jiainto Mabyko up to the time of 
his death. Industry, wliich lias undergone little chaugit, 
now comprises the manufacturer of machinery, wax candles, 
matches, and oil, together with brewing and com-milliiig, 
in addition to its staples, cloth and leather. Its commerce 
is of greater im^iortance, and includes com, timber, salt 
and wine, xiigs and textiles, eggs and butter, together with 
a considerable transit and commission trade with Hungary, 
Silesia, and other |)aits of Galicia. The Jewish popula- 
tion h^ an exceptionally large share in the high proportion 
of illegitimacy, 44 per cent. While the illegitimate birUw 
among the Catholics were less than one-tliird, they formed 
over two-thirds of the whole among the Jews. On the 
other hand, the Jewish death-rate (20 ’87 jnsr tliousond) is 
com][mratively low as compared with that of the entire 
Christian ^lopulation (24 •82). { m , o * v .) 

OradOCkf a town of Ca{)e Colony, in the upper 
valley of the Great Fish River, nearly duo north of Port 
Elizabeth, and about midway between that place and 
(yolesberg, with both of which it is connected by rail It 
is one^ of the chief centres of the wool trade, and in 1891 
had a population of 4390. In the neighbouring district 
still survive a few herds of quaggas, Tvhich are now pro- 
tected by the game laws. 

Craik, Dinah Marla (1826-1887), English 
novelist, better known by her maiden name of Mulock, and 
still bettor as “ the author of John Halifaxy Omtlemanf* 
was the daughter of Thomas Mulock, an eccentric religioiiB 
enthusiast of Irish extraction, and was born on 20th Ajiril 
1826 at 'Stoke-ni)oii-Trcnt, in Staffordshire, where hw 
father was the minister of a small congregation. Hhe 
settled in London about 1840, determined to obtain a 
livelihood by her jxm, and, beginning with fiction for 
children, advanced steadily until John IJalifaXy Gentlemam 
(1857), plueed her in the front rank of the female novelists 
of her day. A Life for a Life (1859), tliough infenor, 
maintained a high |)ositiou, but she afterwards wrote little 
of imiK)rtancG except some very charming tales for children. 
Her most remarkable novels, after tli<}se nientioned above., 
were The Ogilvies (1849), Olu^ (1850), The Head <f the 
Family (1851), Agatiui's HmUind (1853). There is much 
|)assiou and j>ower in these early works, and all that 
Mrs Craik WTote was characterized by high-niindedness, 
])rincij)le, and deep, warm fiicling. ^mo of tlic short 
stories in AvUliony a/nd otitsr Tales also exhibit a fine 
imagination. She also published ixxims distinguished by 
genuine lyrical spirit, narratives of tours in Ireland and 
Cornwall, and A WomarCs Thxmghts about Womsn, She 
married Mr G. L. Craik, publisher, in 1864, and died at 
Shortlands, near Bromley, 12th Oi^tolMT 1887., 

Oralova or Krajova, a town in Rumania, the 
ancient capital of Little Wallachia, now scat of the pref^ 
of the district of Dolj. It is of considerable commercial 
importance, the province of which it is the capital being 
very rich in grain, pasturage, and vegc^tablo produck 
besides containing extensive ff)rpsts. Near Craiova is a 
largo military tannery (penitentiary), besides rope and 
carriage factories. There arc 27 Orthodox churches, 1 
Roman Catholic, 1 IVotestant church, and 5 synagugocs. 
Craiova is also the seat of a Court of Appedl,. a Court of 
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First Instance, and a Chainber of Commerce, as well as 
tbo headquarters of the first Army Corps. The ancient 
bans of Craiova had the right of striking their coins with 
their own efligies, whence the designation ** bani ” (centimes) 
given to the copier coinage of Kumania. The monetary 
unit “ leu ” (feo, lion) also comes from this district. The 
priiiciiHil ex|iorts are cereals and fish, linen, {jottery, and 
leather. The principal trade carried on consists of agri< 
cultural i)roduct8 and cattle. Population ( 1895), 41,000; 
(1900), 45,438, of whom about 3000 are Jeivs. 

Oranbrook, Qathorne Gathorna- 

Hardyp Ibt Eaul of (1814 ), British states- 

man, bom at Bradford, in Yorkshire, 1st October 1814, 
was the son of John Hardy, for many years one of the 
members for the borough. This circumstance seemed 
to give him a claim ujion the suffrage's of the electorate, 
and u]K)n entering upon active ix>litical life in 1847, 
eleven years after his graduation at Oxford, and nine 
years after his call to tlie Bar, lie offered himself as a 
candidate, but was unsuccessful. In 185G ho ivas returned 
for Leominster, and in 1805 defeated Mr Gladstone at 
Oxford. In 1866 he liocauio Presidemt of the Poor Law 
Board in I^ord Derby’s new administration. When in 
•1867 Mr Walpole resigned, from dissatisfaction with Mr 
Disraeli’s lleform Bill, Mr Gathorno-Hardy succeeded 
Jiim at the Homo Office. In 1874 he was Secretary for 
War; and when in 1878 I^ord Salisbury took the Foreign 
Office upon the resignation of Lord Derby, Viscount 
Oranbrook (as Mr Hardy kicariie within a month after- 
wards) succeeded him at the India Office.. In Lord 
.Salisbury*s administrations of 1885 and 1886 Lord 
^Oranbrook was IVosident of the Council, and iqjon his 
retirement from public life concurrently with the resig- 
nation of the Cabinet in 1892 lie was raised to an earldom. 

' GrAflStOfli a town of IVovidciice county, Bhodo 
Island, XJ.S.A., with an area of 30 square miles. It con- 
stains several villages, among them Cranston, Pontiax^ and 
Natick. It is traversed by branches of the Now York, 
Now Havcu, and Hartford Railway. I*opulation (1880), 
.5940; (1890), 8099; (1900), 13,343. 

Crawfbrdp Francis Marlon (1854 ), 

American author, was born at Lucca, Italy, on 2nd 
August 1854, being the son of the American scul])tor 
Thomas Crawford (long a resident of Italy), and the 
nephew of Julia Ward Howe, the American jxiet. Ho 
studied successively at Bt Paid’s School, Concord, Now 
Hampshire ; Cambridge University ; Heidelberg ; and 
Rome. In 1879 ho went to India, where he edited the 
Allahabad Indian Herald^ meanwhile noting the effect of 
Indian life uiK)n Britisli subjects. Returning to America, 
ho studied Sanscrit and Zend at Harvard University for a 
year, contributed to various jn^riodicals, and in 1882 pro- 
duct — at the suggestion of his uncle Samuel Ward, a 
New York club-man and raconteur — ^liis lirat novel, Mr 
J$aa4se^ a Tale of Modem India^ in which ho mingled 
character sketches of two races, romanticism, su])er- 
naturalism, and plain realism in a manner which gave the 
story an immediate i)laco in contemporary fiction. After a 
britif residence in Now York and Boston, Crawford, in 
1884, returned to Italy, where ho made his permanent 
home, thenceforward ])roduciiig volume after volume in 
rapid succession. An Americam, Politician (1884) may bo 
taken as representative of his tales of American life ; A 
Moman Singer (1884), Saradneeca (1887), and its sequel 
Sant' Ilario (1889), and A Cigarette-Makev^e Romance 
(1890), being examples of his dealing with Italian sub- 
jects ; while of boolu not fiction the most conspicuous is 
Ave Roma Immartalis (1898), a survey of the history, 
architectute, and characteristics of Rome — bird’s-eye views 
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to which Crawford brought sympathy and knowledge, 
writing at once as a Roman Catholic and a cosmopolitan. 

OnyiffOitl&Vlll0f capital of Montgomery county, 
Indiana, U.S.A., situated on Sugar Creek, in the western 
|)art of the state, at an altitude of 780 feet. It is on throe 
great railway lines, the Yandalia, the Cleveland, Cincinnati, 
Chicago, and St Louis, and the Chicago, Indianapolis, 
and Louisville. Wabash College, a non-sectarian institu- 
tion, founded here in 1832, had in 1899 a faculty of 21 
professors and an attendance of 189. Population (1880), 
5251 ; (1900), 6649. 

Craatlanism and Traduelanism.— Tra- 
ducianism is the doctrine about the origiu of the soul which 
was taught by Tertullian in his Re Anima — that souls are 
generated from souls in the same way and at the same 
rime as Ixxlies from bodies: Crcatiaiiism is the doctrine 
that God creates a soul for each lx)dy that is generated, 
llie Pelagians taunted the upholders of original sin with 
holding Tertulliau’s opinion, and called them Traduciani 
(from tradux : vw/. Du Cange s.vv.), a name which was 
|)erha{>s suggested by a metaphor in De An. 19, where the 
soul is described “ velut surculus quidam cx matrico Adam 
in propagiiiom deducta,” Hence we have formed “tra- 
duciaiiLst,” “traducianism,” and by analogy “creatianist,” 
“creatianism.” Bt Augustine denied that Traducianism 
was necessarily connected with the doctrine of original 
sin, and to the end of his life was unable to decide 
for or against it. St Jerome condemned it, and said 
that the other was the opinion of the Church, though he 
admitted that most of the Western Christians held Tra- 
dueianism. The question has never been decided, but 
Creatianism, which had alw^ays prevailed in the East, 
became the general opinion of the medimval theologians, 
and Peter Jjombard’s creando infundit anima.% Veue et 
infundendo treat was an accepted formula. Luther, like 
St Augustine, was undecided, but Lutherans have as a 
rule been Troducianists. Calvin favoured Creatianism. 

PotoT Lombard's phrase f^rhaps shows that ovon in his time it 
was felt that some union of the two opinions was needed, and St 
Augustine’s toleration ])ointed in the same direction, for the 
Traducianism he thought iiossible was one in wdueb God operatvr 
institutes administrando turn novas instituendo naturas (Ep. 166. 
5. 11). Modern i)Bychologist8 teach that while ** personality** 
can bo discerned in its ** becoming,” nothing is known of its 
origin. Lotze, however, who may be taken as representing the 
lieliovers in the immanence of the divine Being, puts forth— but 
as a “dim conjecture”— something very like Creatianism (jlficro- 
cosmus, bk. iii. chap. v. ad fin.). It is still, as in the days of 
St Augustine, a question whether a more exact division of man 
into body, soul, and spirit may help to throw light on this subject. 
See indices to Augustiis, vol. xi., and Jerome, vol. xi., in Migno’s 
Patrologia, s.v, “Anima” ; Delitzsch, Bihlical Psychology, ii. § 7 ; 
sections on “Tertullian and Pelamanism ” in Neander’s Jlist. Ch . ; 
Liddon, Elements of Religion, Lect. iii.; Mason, Faith of the 
Gospel, iv. §§ 3, 4, 9, 10. ^ 

Cradlton^ a market-town in the South Molton par- 
liamentary division of Devonshire, England, on the Creepy, 
8 miles nortli-^est of Exeter by rail. The ancient church 
has been restored, and in 1 897 Crediton became the head 
of a suffragan bishopric. Recent structures are a temperance 
hall, the town-hall (rebuilt), and water-works. Tanning 
and the making of confectionery and cider have been intro- 
duced. Area of urban district, 947 acres. Population 
(1881), 4165*, (1901), 3974. 

CrdMl0f capital of Mineral county, Colorado, 
U.S.A., situated in a narrow cation tributary to the Rio 
Qrande, in the San Juan Mountains, in the south-western 
{art of the state. It owes its existence to rich silver mines 
developed in 1891 in its vicinity. Within two years it had 
acquir^ a jxipulation of several thousands, and a branch of 
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the DenTor and Rio Qrande Railway had been extended to 
it In 1892 most of the business portion was destroyed 
•by fixe. Soon afterwards the reduction in the price of 
ailver caused the closing down of most of the mines, and in 
1900 the place had a population of only 938. 

Cr#6d <- — Tht Apostles* Creed , — ^Recent researches 
bave confirmed tho importance of Usslier’s discovery that 
the creed presented by Marcellus, bishop of Ancyra, to 
Julius, bishop of Romo, in 341, was the Old Homan Creed 
•(cited as R), which Rufinus some fifty years later comi>ared 
with the cr^ of the Church of Aquilcia. R is tho arche- 
type of all Western forms. It preserves tho simplicity of 
the catechetical teaching given in the early years of tho 2nd 
century, to which it can bo traced back in quotations by 
Novatian, Dionysius, Tertullian. Even tho heretic Marcion 
may be called as a witness to tho fact that tho words “ holy 
Church ” wore found in this the creed of his baptism (before 
145). The relation of R to Eastern creeds is disputed. 
Some writers (Kattonbusch, Hamack) maintain that it is 
the sole archetype, having been brought to Antiocli in tho 
3rd century and spread by tho influence of the school of 
Lucian tho Martyr. Others (Zahn, Sunday) find traces of 
an Eastern archetype in Justin Martyr and Irenams, to be ! 
traced with R to a common origin in baptismal con> 
fession w'hich hod already assumed a more or less stereo- 
typed form in early apostolic times.” The question is 
complicated by the discovery of new materials (c.//., creeds 
of Marcus, hermit of Ancyra, and Scrapion, bishopof Thmuis 
in Egypt), which are said to conlirm the theory that local 
crotids existed in the 3rd century which were indej)endeiit 
of R. Increasing value is set on tho baptismal formula 
(Matt, xxviii. 19) as tho seed-thought of later creeds, thougli 
there Ls reason to believe that tho Eunuch’s creed, inter- 
polated in the text of Acts viii. 37 : “ T believe that Jesus 
is tho Son of God,” was tho creed of tho apostles (c]). 
Rom. X. 9 ; 1 Cor. xii. 3 ; 1 John iv. 15, v. 5 ; Hob. iv. 14). 
It was known to iretueus (iii. 1 2. 8), and njpresonts the 
form of jbaj)tismal confossion used in tho Church of Asia 
Minor, from which he drew his tradition. Tho history 
of tho received text of the Apostles’ Creed is still obscure. 
Tho additional phmsos, which distinguish it from R, 
4iro found in Gallican croods of tho 5th century, with 
one exception, “maker of heaven and earth.” This had 
found a place in tho Dacian Creed of Niceta, bishop 
of Romosiana (c. 400). The recieived text is found in a 
group of documents containing liturgical pi(x:es and sermons 
of mixed Roman and Gallican origin (so-calhjd Gallican 
Missal and Gallican Sacramentary), then in the treatise of 
the Benedictine monk Pirminius (c. 730). Tho usual opinion 
is that it was brought under tho influence of a Frankish 
•emperor from Gaul to Home, where (as some suj)pose) tho 
Nicene Creed (Constantinopolitan form) had been substituted 
ior R. But the evidence of a Psalter attributed to Pojic 
Gregory III. (c. 731), indications that Pirminius used the 
Roman service of Baptism, and some evidence that R had 
not been given up, have led to tho suggestion that R was 
enlarged by tho Roman Church (Burn). 

II. The Nicerue Creed of tho Liturgies is the old Baptismal 
</reod of Jerusalem as taught in the Catechetical Lectures 
of Cyril (c. 345), revised after 360 by tho insertion of 
•phrases from the Creed of tho Nicone Council of 325. It 
was quoted by Epiphanius in his Ancoratus (374), and in 
381 found a plaice in tho minutes of tho Council of Con- 
stantinople, from which it was quoted at Chalcedou as “ the 
exposition of the 150 Fathers,” being regarded as an im- 
proved recension of the first Nicone Creed. It was brought 
before the Council of 881, either to vindicate the orthodoxy 
of Cyril, its author (Hort), or as the Baptismal Confession 
of Nektariu^ who (tnough unbaptiaed) was elected presi- 
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dent after tho death of Mcletius (Kunze), The question 
is still undecided, but there is reason to believe that it was 
used as the Baptismal Creed of Constantinople after 383, 
and was accepted as such by tho Monophysites, who rejected 
the Definition of the Council of Chalcodon. At Chalceden it 
was approved by tho Pope’s legates, probably as eontainiug 
in the words “ incarnate by tho Holy Ghost and the Virgin 
Mary ” a parallel to tho teaching of R, on whicli laid 
stress in his letter to Flavian. If tho hJtowo Missal 
represents the Roman Liturgy of tho 5th century (Probst), 
tho creed was introduced into that Liturgy much earlier 
than is usually supposed. 

III. Tlie Athaimsiaii Creed . — A MS. has lately been 
found in tho library of the Marist Fathers at Lyons, w^hich 
was given by Bishop Leidrad (t814) to tho Altar of St 
Stephen, with an autograph inscription. It contaiiw this 
creed in a collection which ho ap})areutly used on his journey 
into Spain to confute tho Adoptionists. This one MS. 
disproves tho argument (Swainson, Lumby) that the croul 
in its present form was not kiiowm to theologians during 
the 8th century. Some eight other MSS. may Ix) assigned 
to tho 8th c^mtury. Behind these MSS. are early com- 
mentaries which quote tho text, tho earliest (Fortunatus) 
probably of tho 6th century. The more importent quota- 
tions from both parts of tho creed by tho Council of 
Toledo in 633, Ciesarius of Arles (t543), Avitus of Vienno 
(1523), enable as to trace it back in its i>resent form to 
tho 5th century. A new theory of growth from an un- 
{lolished sermon like that in the Treves fragment (Ijoofs), 
is based on tlie doubtful supposition tJiat it Wiis unknown 
to Isidore, who presided over the Council of Toledo in 633, 
but assumes the original unity of the document. Tho 
authorship is unknown, but the names of Viucentius 
(Ommaniiey) and llonoratus, founder of tho monastery 
of Lorins (Burn), have bt^en suggested. Internal evidences 
shows that it was written as an Instruction on tho Faith, 
])robably bedore tho condemnation of Nestorius in 431. 
It was not introduced into Psalters as a cantichj till 
c. 800. 

The history of later confessions of faith is not disputed. 
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Symbole. Breslau, 1897. — H. B. Swkte. Tiie Apostles* Creed, 
Cambridge, 1899. — F. Weieioani). Die StcUung des ap. Symbols, 
Leipzig, 1899. 

li. F, J. A. Hour. Two Dissertations. Cambridge, 1876.— J. 
KrNZE. Das nimnisch-konstaiUhmpolitanisclw Sjimbol. Leipzig, 
1898.— F. Probst. Altendldndische Messe. Munster, 1896. — A. E. 
BiTiiK. Art., Journal of Tbeol, Studies, Oct. 1900. 

III. C. D. W. Ommanney. JCarly Commentaries. London, 
1880.— Critical Dissertaiion. Oxford, 1897. — F. Looks. Art. 
** Atliaiiasianum” in Hauck’s Jkalcrwyclopiidie. — A. E. Burn. 
The AthanoLsian Creed. Cambridge, 1895. — On tho growing sense of 
the value of creeds, soo Harvey Goodwin. Foundations if the 
Creed, London, 1889.— S. (J. Green. The Christian Creed atid the 
Creeds of Christendom, London, 1898. (a. E. B.) 

Cr^eld, a town of Prussia, in tho Rhine province, 
34 miles by rail north-north-west from Cologne and 4 miJes 
west from the Rhine. It is the chief centre in Germany for 
tho manufacture of velvets and silks ; in addition to which 
there are dyeworks, stuff printing and stamping works, 
engineering and machine shops, chemical, sugar, and other 
factories, distilleries, tanneries, *kc. The town-hall has 
been decorated with frescoes by P. Janssen, and the royal 
weaving school with mural paintings by A. Baur illus- 
trating the development of the silk industry. The 
Emperor William Museum was opened in 1897. There 
are monuments to Moltke, Bismarck, K. Wilhelm (com** 

S. IIL — 34 
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poser of Die Wacht am RheiiC)^ and the vrar of 1870-71. 
The places of vrorship include a Mennonite church and a 
synagogue. Population (1885), 90,236 ; (1900), 106,887. 

Oralffhton, Mandell (1843-I90i), English 
historian and Bishop of London, \vas born at Carlisle on 
5th July 1843, being the eldest son of llobort Creighton, 
a morchant of that city. He was educated at Durham 
Qrammar School and at Merton College, Oxford, where 
he was elected to a iiostmastership in 1862. He obtained 
a first class in classical moderations in 1864, followed by 
a first in literae humaniort& and a second in law and 
modem history in 1866. In the same year he was elected 
follow of Merton, becoming tutor immediately afterwards. 
He was ordained deacon, on his fellowship, in 1870, and 
priest in 1873; in 1872 ho had married Louise, daughter 
of Robert von Qlehn, a London mercliant (herself a writer 
of several successful books of history), t]w marriage being 
a very happy one. Meanwhile he had rapidly come to 
the fore in the university as a profound student of men 
and things, a brilliant teacher, and a wise and trustworthy 
friend; and before he left Oxford ho had attained to a 
position and an intluence which was exceptional and 
oven preHuniiient.’’ He had already published several 
Bmaller liistorical works, but his crowded life loft little 
room for writing; and in 1875, witli rare wisdom and 
aelf-restraint, he loft Oxford to become vicar of Embleton, 
a parish on the coast of Northumberland, near Dunstan- 
burgh, and within reach of the fine library in Bamburgh 
Keep, with an ancient and beautiful church and a fortified 
parsonage house. Here ho remained for nearly ten years, 
devoting himself to his parish and acquiring that intimate 
knowledge of |)arochial work which afterwards stood him in 
sucli good steiul, taking private pupils, studying and wTiting, 
as well as taking an active part in diocesan business. 
Amongst his jmrishioiiers was Sir George Grey of Follo- 
den, Home Secretary at the time of the Chartist riots; 
he and Creighton liecaiue close friends, and on his death 
the vicar wrote a beautiful luenioir of him which was 
privately printed. Here too he planned and wrote the 
first tw’o volumes of his chief historical work, the History 
of tlve Papacy ; and it was in ])art this which led to his 
l^ing elected in 1884 to the newly founded ]3ixie Professor- 
ship of Ecclesiastical History at C/ambridge. Creighton 
visited Cambridge in the Michaelmas term of 1884, but 
did not come into residence till early in 1885. He found 
in his new university, os he said, not a noverca but an 
iUnva nuUer, and one jierhaps in some ways more con- 
genial than Oxford. His influence at once made itself 
felt To him more than to any other was duo the reor- 
ganization of the historical school at Cambridge, which 
was at first far too narrowly jiolitical, on broader and | 
more truly historical lines. His lectures and conversation 
classes were extraordinarily good, and no man could have 
been more generous in helping students, men and women, 
than he was. He was a lx>ru teacher, and unlike some othex 
great teachers, he had the gift of imjjarting tmth and | 
kindling enthusiasm without in any way curbing the | 
individuality of those who came under his influence. > 
In 1886 ho combined with other loading historians to 
found the English Histariml Review^ which during his 
five years of editorship acquired the high standard of 
excellence which it hm since maintained. In 1886, too, 
lie represented Emmanuel College at the centenary of 
its offshoot. Harvard College in Massachusetts, Mean- 
while, the vacations were spent at Worcester, where he 
had been nominated a Canon Residentiary in 1885, and 
where his sermons and courses of historical lectures were 
greatly valued. In 1891 he was made Canon of Windsor; 
bit he never went into residence, ior , an the same year, | 
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with great searchings of heart and after anxious oonsuL' 
tation of friends, he accepted the see of Feterborough. 
He threw himself eagerly into his new work, visiting 
and preaching in every part of his diocese, lecturing in 
great towns and conferring with working men (he became 
an Oddfellow that he might be in fuller sympathy with 
them), using his influence with churchmen and diai^ntera 
alike, and in social work of all kinds. Nor did the 
diocese absorb bis energies: ho found time to preach 
^and lecture elsewhei'e, and to deliver remarkable speeches 
at social functions; he worked hard with Archbishop 
Benson on the Parish Councils Bill (1894); he became 
the first president of the Church Historical ^ciety (1894), 
and continued in that office till his death ; ho took part 
in the Laud Commemoration (1895) ; ho represented the 
English Church at the coronation of the Tsar (1896). He 
even found time for academical work, delivering the HuL 
Boan Lectures (1893-94) and the Rede Lecture (1894) 
at Cambridge, and the Romanes Lecture at Oxford 
(1896). 

On the translation of Dr Temple to Canterbury, Bishop ' 
Creighton was, in accordance with general ex|)6ctation, 
called to London; and his election was confirmed on 
January 15, 1897. In accepting the see he fully realized 
the immensity of a burden which circumstances had made 
exceptionally great. During Dr Temple’s bishopric ritual 
divergencies of all kinds had grown up, which left a very 
difficult task to his successor. More es]>ocially was this 
the ca8(^ in view of the public clamour on the subject, 
partly political and partly fanatical, which was just then 
arising. Of all this agitation Creighton naturally bore 
the brunt. He set himself to work without undue haste, 
investigating and exjierimenting, studying the facts and 
endeavouring to grasp their real significance, and mean* 
while dealing with j)articular jioints as they arose. He 
knew how to suflbr fools gladly : ho knew how to enter 
into a i)oiut of view that was not his own. As was only 
natural, his studied fairness and moderation did not satisfy 
partisans on either side; and his efforts towards concili- 
ation, marked by an unusual appreciation of the aims 
I of both pirtics, laid him o^nju to much misunderstanding. 
Ills administration has been subjected to hostile criticism 
from various and contradictory points of view; but it 
did much, in a ])eric>d of almost unexampled difficulty, 
to preserve peace and foster the spirit of loyalty. He 
is credited with having suggested the i-eference to the 
ArchbishojB of the questions of Reservation and the use 
of Incense; and it w'os his express direction, when the 
hearing took place, that those who a])pearod on his behalf 
should do everything |)Ossible to elucidate the truth. He 
strained every nerve to induce his clergy to accept his 
ruling in accordance with the Archbishops’ opinion ; but 
when, during his last illness, a prosecutor brought pro- 
ceedings against the clergy of five recalcitrant churches, 
the Bishop, on full consideration, and on the advice of 
his Archdeacons, interposed his veto. One other effort 
on behalf of .peace may be mentioned. In accordance 
-with a vote of the Diocesan Conference, the Bishop 
arran^ a Round Table Conference” between repre- 
sentative members of various parties, to be held at Fulham 
in October 1900, on *Hho doctrine of the Holy Euchiudst 
and its expression in Ritual,” and a report of its proceed* 
ings was published with a preface by him. 

No mistc^e could be greater, however, than to regard 
things of this kind as the chief evento of his episcopate. 
What concerned him most in them was not the fact of 
a^todon against particular usages, but the fact that prin* 
ciples of true liberalism seemed to have prevailed so little, 
and that people were so anxious to withhold from others 
the very liberty whmh ttmy cfadmixl Iqr tben^selves. Th» 
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true work of Ms episeopate was positive, not negative ; 
and the gifts which made him a go^ historian made him 
also a great bishop^ He knew how to rule, and he ruled 
in stately fashion, wearing cope and mitre on great occa- 
sions. All who came to consult him found him a tender* 
hearted and sympathetic counsellor, whose fatherly wisdom 
was only the more conspicuous for its unassuming aim* 
pUcity and its sound common sense. Bis chairmanship 
turned the London Church Congress of 1899, which had 
been regarded as a doubtful experiment, into an unqualidod 
success. He realized as few did the office and message 
of the English Church in Christendom, and its witness 
on behalf of something greater than either sectarianism 
or undenominationalism. He was never tired of reiter- 
ating the essential truths to which the English Church 
bears witness, of directing attention to the great principles 
which underlie details of practice. Hero too his position 
lay open to obvious misunderstanding, as being a mere 
glorification of insular Anglicanism. But his discernment 
of the truths which the English Church aims at presenting 
never blinded him to the faults of the presentation, and 
no man was loss insular than ho. There was yet another 
side to his work which was wider still. His interests 
and his symjiathies extended to every side of human life ; 
and from the first ho took a foremost })art in almost 
every good work that went on in his diocese, social or 
educational, political or religious. To describe this in 
detail would be impossible ; but it went on continuously, 
and through it his infiuence with thinking men and 
women increased steadily. No period could well have 
been fuller of fruitful work than the four years of his 
episcopate, and certainly nothing could have been fuller of 
promise for the future. But the jiromiso was not destined 
to bo fulfilled. By degrees the work, and e8|)ecially the 
routine work, began to tell on him. He fell seriously 
ill in the late summer of 1 900, and the illness deve]o|)ed 
into ulceration of the stomach. At length, on 14 th Janu- 
ary 1901, he jjassed away, and was buried in St Paurs 
Cathedral on January 17. 

Bishop Creighton^s publications are too numerous to 
bo sj)oken of in detail ; they range in size from an excel- 
lent little primer of Eoman History to his History of 
tJm Papacy, a work of great and enduring value. Ho 
was a notable preacher: a Greek ecclesiastic who hoard 
him frequently, knowing then little English, said that there 
were two words which recurred constantly in lus sermons, 
sympathy and character i and the implied description 
is a true one. He was a man of striking presence, with 
a resonant voice, and clear-cut delicate features, recalling 
thoso of the groat Englishmen of Tudor days. He was 
a man of such unusual brilliance (people used to call him 
“the Admirable Ciichton”) that many failed to see all 
that lay' beneath it. His irrepressible and often daring 
humour, his frank distaste for much conventional religious 
phraseology, and his readiness to accept ])eople at their 
own standard and make the best of them, caused him 
to be little appreciated by some good jioopleji But beneath 
it all there was profound wisdom and piety, extraordinarily 
wide sympathy, and a holy love of truth. He grew visibly 
with each new call upon him, and few modern bishojw 
have made so wide and so deep an impression on their age 
as ho did. (w. £. oo.) 

OrmlU a town of France, arrondissement of Senlis, in 
the departaent of Oise, on the river Oise, 22 miles in direct 
lino south-east of Beauvais, and an important junction 
on the r^way from that place to Paris. The manufacture 
of machinwy, ' heavy iron goods and nails, and copper and 
iron foi^diii((, important industries; ^rtbenware is 
lUso mahttfactureA liie church is a medieval structure, 
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the earlier parts of which date from the 12th century, and 
there are ruins of a collegiate church of St Everemont on 
an island in the river, and some traces of a castle built by 
Charles V. The port traffic in 1899 amounted to 41,185 
tons. Population (1881), 7099; (1901), 9123. 

Onimtttlon* — A brief but interiistiug summary 
of the ancient usages among different nations in relation 
to the disposal of the body after death, and particularly 
to that by cremation, is given in the ninth edition of this 
work ; and a few j>articulars are added of its introduction 
into the United Kingdom at an early period. It is the 
design of the present writer to continue the nanative 
to the present ffiite. As there stated, Sir Henry Thomi>- 
son was the first to introduce the practice, and to perform 
it experimentally on animals; advocating the procedure 
in an article which ajqxsared in the Contem^xn-ary lietriew 
of January 1874, which excited considerable notice at 
home and abroad. Ho hod seen Brunotti’s results at the 
Vienna Exhibition in 1873, and his own were obtained 
in the manner described. At a very early date fite|)s 
were taken to form an English Society to i)romote the 
practice of cremation. A declaration of its objects was 
drawn up and signed on 13th January 1874 by the 
following iKjrsons : — Shirley Brooks, William Eossie, Kmest 
Hart, the Rev. H. R. Haweis, G. H. Hawkins, John Cordy 
Jeaffreson, F. Lehmann, C. F. Lord, W. Shaeu, A Strahan, 
Henry Thompson, Major Vaughan, Rev. C. Voysoy, and 
T. Spencer Wells ; and they frequently met to consider 
the necessary steps in order to attain their object The 
laws and regulations having been thoroughly discussed, 
the membership of the Society was constituted by an 
annual contribution for ex()onses, and a subscription to 
the following declaration : — 

** Wc dhtapprove the present custom of burying the dead, and 
desire to suhstitute some mode which shall rapiiUy resolve the 
body into its component elements by a process which cannot offend 
the living, and shall render the remains absolutely innoeuons. 
Until some better xnotliud is devised, we desire to adopt that . 
usually known as ereiuatiou.” 

Finally, on 29th April a mooting was held, a Council 
was formed, Sir H. Thompson was elected President and 
Chairman, an office he still held in 1901. Mr Eassio 
was at the same time elechid secretary.^ 

In 1875 the following were added : — Mrs Rose Craw- 
shay, Mr Higford Burr, Rt^v. J, Long, Mr W. Robinson, 
and the Rev. Brooke Lambert. Subsequently, and in 
order of date of appointment, followed the Rt. Hon. 
Lord BramwoU ; Sir Olios. Cameron, M.P.; Dr Farquhar- 
son, M.P.; Sir Douglas Galton ; Rt. Hon. Lord Playfair ; 
Mr Martin Ridley Smith; Mr James A Budgett; Mr 
Edmund Yates; Mr J. S. Fletcher; Mr J. C. Swinburnc- 
Hanham ; His Groce the Duke of Westminster (on Lord 
Bramwell’s death) ; and Sir Arthur Arnold, L.C.C. 

On account of difficulties} and prejudices which cannot 
be further referred to hesre,*^ the Council was unable to 
purchase a freehold until 1878, when an acre was obtained 
at Woking, not far distant from the Cemetciy. At this 
time the furnace employed by Professor Gorini of Lodi, 
Italy, appeared to be the best for working with on a 
sm^dl scale; and he was invited to visit this country 
to sujierintend its erection. This was completed in 1879, 
and the body of a horse was cremated rapidly and com- 
pletely without any smoke or effluvia from the chimney. 
No sooner was this successful step taken than the President 


^ This was the first society formed in Europe for the promotiou of 
cremation. < . . 

* For a ftill account of these, see Modem Ormation : Its History 
and PraeUee to the Present bale. By Sir H. Thompson, Bart., 
F.B.C.S., & 0 . Fourth ediUon. Smith k Elder, Waterloo Plac^ 1901. 
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toceived a communication from the Homo Office, which 
resulted in a liorsonal interview with the Home Secretary ; 
the issue of which was that if the Society desired to avoid 
direct hostile action, an assurance must bo given that no 
cremation should bo attempted without leave first obtained 
from the Minister. This of course was given, no further 
building took place, and the Society's labours were con- 
fined to cm[>laying moans to diffuse information on the 
subject. Sir Sjwncer Wells brought it before the annual 
meeting of the British Medical Association in 1880, when 
a |K)tition to the Homo Secretary for iKjrmission to adopt 
cremation was largely signed by the loading men in town 
and country, but without any immediate result. The next 
imix)rtant development was an ai)i)lication to the Council 
in 1882, by Captain Hanham in Dorsetshire, to under- 
take the cremation of two deceased relatives who had left 
express instructions to that efhwt. The Home Secretary 
was applied to, and refused. Tlio bodies were preserved, 
and Captain Hanham erected a crematorium on his estate, 
and the cremation took ])lace tlasre. He himself, dying 
a year later, was cremated also*; in both cases the result 
was attained under the supervision of Mr J. C. Swinbume- 
Hauham, who succtitKled Mr Kassio in 1888 as Secretary 
to the Society. The (lovoriiinent took no notice. But 
in 1883 a cremation was i^erformed in Wales by a man 
■on the body of his cliild, and legal proccicdiugs were 
taken against him. Mr .Imitice Stephen, in February 1884, 
delivered his well-kuowti judgment at the Assizes there, 
ileelariiig cremation to be a legal i)roceduro, provided no 
iiuisamio wore (;aused ihei‘(jby to others. The Council 
of the Society at once declared themselves absolved from 
their promise to tlic Home Ofli(;c, and publicly offered to 
|>oi*fortn cremation, laying down strict rules for careful 
inquiry into tlu^ cause of death in (^very case. 3'hoy stated 
that they wore fully aware that the chief practical objection 
to cremation was that it ren)oved tnwes of ]x>is()n or 
violence which might have caused death. Declining 
to trust tlu» very imperfect statement generally uiiulo 
ros]X)cting the caasc! of death in the ordinary death 
certificate (luiless a (ionmer’.s in([ue.st hail bei?n liold), tliey 
adu])tod a system of very stringent inquiry, the result 
of which iu each case was to Ikj submitted to the Presi- 
dent, to bo investigated and aj)proved by him Iwforo 
cremation could take jdace, with the right to decline or 
-order an inquest if he thought ]>rojHT ; and this course has 
been followed ever sim^e the first cremation. 

It was on 26th March 1885 that the first ci*omation 
took place, the subject being a lady.^ In 1888 it boemno 
necessary, nearly 100 bodies having been by this date 
cremated, to build a large hall for rtjligious service, as 
well as waiting-rooms, iu connexion with the crematorium. 
The Dukes of lledford and Westminster headed the ap{)eal 
for funds, each with XI 05. The former esjxscially took 
great interest in the progress of the Society, and offered 
to furnish further donations to any extent necessary. 
During the next two years lie generously defrayed costs 
to the amount of X3500, and built a smaller crematorium 
adjacent for himself and family. The latter building was 
first used on 18th January 1891, a few days after the 
iieath of His Grace (the ninth duke of Bedford). The 
number of cremations slowly increased year by year, and 
the total at the end of 1900 was 1824. Many of these 
were persons of distinction — by rank, or by attainments 
in art, literature, and science, or in public life. 

Ihe Council next turned their attention to the need for 
a national system of death certification, to bo enforced by 
law as an essential and much needed reform in connexion 
with cremation. On 6th January 1893 the Duke of 

1 IVsiSf, 27th March IS&’v 


Westminster introduced a deputation to the Secretory of 
State for the Home Department, Mr Asquith, and the 
President of the Cremation Society opened the case, show^- 
ing that no leas than 7 per cent, of the burials in England 
took place without any certificate, w^hile in some districts 
it was far greater. In consequouco of this the Home 
Secretary appointed a Select Committee of the House 
of Commons, which was presided over by Sir Walter 
Foster, of the Local Government Boanl, “ to inquire into 
the sufficiency of the existing law as to the disposal of 
the dead . . . and osi)ecially for detecting the causes 
of death due to i)oisou, violence, and criminal neglect.” 
After a prolonged inquiry and careful consideration of 
the evidence, a full rojiort and conclusions drawn there- 
from were unanimously agreed to, and published as a 
blue-book in the autumn of 1893.*-* 

The following conclusionH arc quoted from this volume : — Page 
iii. ** So far as affording a reuurd of tho true oauso of death and 
the detection of it iu cases where death may have heen due to 
violence, jioison, or where criminal neglect is concerned, the class 
of certitied deaths loaves much to he desired.'’ Page iv. Certiti- 
cation is extremely important as a deterrent of crime, and numer- 
ous proofs are given at length in support of the statement. • . . 
“Contrast this class with that of uncertified deaths, when the 
result is such as to force upon your Coiiimittee the conviction that 
vastly more deaths occur aTiiiiially from foul })1ay and criminal 
neglect than the law recognizes.” Page viii. (Ireat uncertainty 
in resorting to the eoroner's court, and want of system in connexion 
with the practie,e of it, are affirmed to exist. Pngo x. It is stated 
that the ojiportunity for j>crpctratiiig crime is great in the con- 
siderable class of uncertified cases. . . “in short, the existing 
procedure ]>1uys into the hands of the criminal classes.” “Your 
Committoo are much impressed with the serious possibilities im- 
plied in a system which jicrmits doatli and binial to take place 
without the pi’cductiuu of satisfactory medical evidence of the 
cause of death.” Pago xii. “Your Committee have arrived at 
the conclusion tliat the appointment of medical oHicials, who 
should investigate all cases of death which are not certified by 
a medical ])ractitioiier iu attendance, is a proposal which deserves 
their support.” 

In considering cremation, the Committee reported as follows : — 
Page xxii. “Your Committee are of o]>inion that tlicro is only 
one question in connexion with this method of disposing of a 
dead body to which it is necessary for them to refer. That ques- 
tion is the supposed danger to the community arising from the 
fact that with the destruction of the body the )>ossihiUty of obtain- 
ing evidence of the cause of death by poiit-morttm examination 
also disappears.” The mode of proceeding adopted by the Crema- 
tion Society of England having been dosci’iheil, “your Coinmitton 
are of opinion that M'ith the precautions ado])ted iu connexion 
with cremation, as carried out by the Cremation Society, there 
is little probability that cases of crime would escape detection, 
hut inasmuidi as these precautions are purely voluntary, your 
Committee consider that iu the interests of public safety such 
regulations should be enforced by law.” 

After this, it could only l)o a question of time before 
the admitted demands for official inquiry wore enforced by 
law in every case of death ; when that is done, the general 
employment of cremation may safely follow. In August 
1894 the President of the Society laid the results of the 
Select Committee before the British Medical Association 
at Bristol, and a unanimous vote was obtained in favour 
of the suggestions made by it. In November a second 
deputation waited on Mr Asquith, in which the President 
of the Society begged him to carry out the system recom- 
mended. The Home Secretary replied that the business 
belonged to the Deiwirtment of the Local Government 
Board, , and that it was already dealing with the question 
and bringing it to a satisfactory solution. Soon after- 
w^ards, however, the Government changed, other questions 
became pressing, and farther consideration of the subject 
was postponed. 

It Ik most desirable to put iu force by Act of Parliament the 
recommendations of the Select Committee before mentioned. The 

^ ReporU un RwUh Certi/kcUion, 1893. Syre k Spottlswoode, 
London (378, 472). 
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proTiiions liAve twen oftrefully eoniidered by the Council 
of the l^iety, and the regulatione ncce«Mry for registration of 
(ieath and the disposal of the dead may be outlined as follows 

1. That no body should be buried, cremated, or otherwise disposed 
of without a medical certificate of death siraed, after (tersonal 
knowledge and observation, or by information <mtaiued after investi- 
gation made by a qualified medical officer appointed for the purjiose, 

2. A qualified medical man should be appointed os official certifier 
in every parish, or district of neighbouring parishes, his duty 
being to inquire into all oases of death and report the cause in 
writuig, together with such other details as may be deemed neces- 
sary. This would naturally fall within the duties of the medical 
otfioer of health for the district, and registration should be made 
at his office. 3. If the circumstances of death obviously demand 
a coroner’s inquest, the case should he transferred to his court 
and the cause determined, with or without autopsy. If there 
appears to bo no ground for holding an inquest, and autopsy bo 
necessary to the furnishing of a certificate, the official certifier 
siioitld make it, and state the result in his n‘port. 4. No {terson 
or company should be henceforth ^jontiittod to construct or use 
an apparatus for cremating human bodies without licence from the 
Lo:jal (.lovernnieut Hoard or other authority. 0. No crematory 
should bo so employed unless the site, construction, and system of 
inanagemont have Wen approved after survey by an officer appointed 
by Government for the purjKise. But tlio licence to construct or 
use a crematory should not he withhcM if guarantees are given 
that the conditions required are or will be complied with. All 
such crematories to he subject at all times to inspection by an 
officer appointed by tlio Goveriiinent. d. The huniing of a human 
body, otherwise than in an ollieially recognized crematory, should 
bo illegal, and punishablo by penalty. 7. No human body should 
be crtMiiated unless tiie official examiner added the words Crema- 
tion porfiiitted." This ho sliould W bound to do if, after due 
inquiry, ho (*an certify that the deceased has died from natural 
causes, and not from ill-treatment, iioison, or violence. 

Undoubtedly in ix)pulouH commiinitioa and in crowded 
districts the burial of dead Ixidies is liable to Ihj a source 
of danger to the living. As early as 1840 a Commission 
had been appointed, including some of the earliest author- 
ities on sanitary science, — namely, Drs Southwood Smith, 
Chadwick, ]Milroy, Sutherland, Waller I-Kjwis, and others, — 
to conduct a searching iiutuiry into the state of the burial- 
grounds of London and largti provincial towns. By the 
report' the existence of sucli a danger was strikingly 
demonstrated, and intramural interments wore in con- 
HO(iuenco made illegal. The advocates of burial then 
declared that interment in certain light soils would safely 
and efficiently d(iCom|K)so the putrefying elements wliitrli 
begin to bo developed the moment death takes pliu*c, and 
which rapidly become dangerous to the living, still more 
80 in the case of deaths ifrom contagioas disease. But 
these light dry soils and elevated s|Kjts are precisely those 
best adapted for human habitation; to say nothing of 
their value for food-production. Granted the efficiency 
of such burial, it only effects in the course of a few years 
what exj)osure to a high temperature accomplishes with 
absolute safety in an hour. lu a densely populaUxl country 
the struggle between the claims of the dead and the 
living to occupy the choicest sites Ijecoines a serious matter. 
All decaying animal remains give off effiuvia — gases — 
which are transferred through the medium of the atmo- 
sphere to become converted into vegetable growth of some 
kind — trees, crops, garden produce, grass^ <kc. Every 
plaut absorbs these gases by its loaves, each one of which 
is provided with hundreds of stomata — oixsn mouths — 
by which they fix or utilize the carbon to form woody 
fibre, and give off free oxygon to tlicj atmosphero. Thus 
it is that the air we breathe is kept pure by tlio constant 
interaction between the animal and vegetable kingdoms. 
It may be token as certain that the gaseous products 
Rising from a cremated body — amounting, although invis- 
ible, to no less than 97 per cent, of its weight, 3 jicr 

' A Special laqui/rff into the Practice of IrUermcnl in Towne^ ky 
Edwin Ohadwiok (London, 184$), is replete with evidence, and should 
be lead by thoM who desire to panne the inqniry further. 
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cent only remaininjg as solids, in tlio form of a pure 
white ash — become in the course of a few hours integral 
and active elements in some fonu of vegetable life. I'he 
result of this reasoning has been that, by slow degrees, 
crematoria have been constructed at many of the poiiulons 
cities in Great Britain and abroad, lu Manchester a 
large one was otxjued in 1892, in Glasgow in 1894, in 
Liverpool in 1896, in Hull in 1899. In Biriniugiiam 
another is in progress of formation. 

The subject of employing cremation for the bodies of 
those who die of contagious disease is a most imjxirtant 
one. Sir H. Thompson advocated this course in a juiixjr 
road before tlio International Congress of Hygiene held 
in London in 1891 ; and a resolution strongly ajqiroving 
the practice was carried unanimously at a large mooting 
of ex[)erts and medical officers of health. Such disciises 
are small -jiox, scarlet fever, diphtheria, consumption, 
malignant cholera, enteric, relajisiug, and puerperal fevers, 
the annual number of deaths from which in the I'nitCHl 
Kingdom is upwards of 80,000. Complete disinfection 
takes place by means of the high tmiiixiraturo to which 
the body is exposed. Heated air suffices, and the chamlKT 
of a Siemens regenerative gas-furnace, wlioro no flame 
enters, is the most }>orfect form for accomplishing the 
process. It will probably, at no distmit jKjriod, suiiersede 
the furnaces now employed. At the present day it is 
compulsory to reiiort any case in the foregoing list, when- 
ever it occurs, to the medical officer of health for the 
district ; and it is customary to disinfect the rooms them- 
selves, as well IIS the clothes and furniture iisetl by the 
|)atieut if the case be fatal; but tlw^ l)ody, which is the 
source and origin of the evil, and is itself loaded with the 
germs of a si^cific iKUson, is left to the chances w^hich 
attach to its preservation in that condition, when buried 
in a fit or unfit soil or situation. 

The process of })re})ariiig a body for cmnatioii roouiros a brief 
notice. The plan generally adopted is to )>la»e it (in tho usual 
slirond) in a light idna shell, discanling all heavy oak or otluM* 
coffin, and to introduce it into tho funiauc in that manner. For 
the purpose of transit siicdi a shell is (*nuvonicnt and appropriate ; 
but it is best to discard the linoii 8]iroud<— the combustion of whicli, 
together with the sbell, juoduoes a quantity of black charcoal, 
which has subsequently to bo separated, nt)t without some trouble, 
from the white ashes of the body- in favour of one of a stout 
woollen material ; this, being an animal piwJuct, is dostroyod and 
di88i}>ated by cremation, and is so nuide that the body may bo 
easily cremated without the shell. A sluM^t uf flannel is provided, 
say 10 feet by 5 or 6 feet for an adult of average size, in which tho 
body is placed ; the sides of the sheet are tlieii to bo folded imross 
ilic body, one overlapping the other, so as to cover it entirely. 
Tims tho folded ends of the sheet will extend some 2 feet or so above 
and below tho liead and feet of the body respectively. Above 
eae.li of these points a j»iee,e of stout wide strong ta|)e or web 
should bo firmly tied round the folded sheet, ancl in at least two 
places round the covered body also, so ns to maintain the sheet 
i7i situ. These ends are then turned over when tho l)ody has been 
placed in the shell, Ixdore the lid is adjusted for removal. Immedi- 
ately before the aut of cremation cnmniencos, the shell should be 
opened, tho body be carefully and reverently lifted out by a bearer 
at each end of the slioet, a third supporting the centre, and be 
placofl on tho frame wiiicli enters the crematorium. 

The following statistica show the liiatory of modern 
cremation and its progress at Lome and abroad to the 
present date : — 

Foreign Countrics,^T\\ii first expriment in Italy was made by 
Brunotti in 1869, his second and third in 1870. Goriiii end PolJi 
published their first oases in 1872. Brunetti exhibited his at 
Vienna in 1873, All were performed in the opn air. Tho next 
in Europe was a single case at Breslau in 1874. Soon after, an 
English la^ was cremated in a closed apparatus (Siemens) at 
Dresden. The next cremation in a cdosed reccptacb^ took placso at 
Milan in 1876. In the same year a Cremation l^dety was formed, 
a handsome building was erected, and two Gorini furnaces wore at 
work in 1880. In 1899 the totol number of cremations was 1366. 
Other crematoria were subsequently erected at Lodi, Cremona, 
Bi*e8oia, Bologna, Varese, Padua, and Venice. At Bologna the total 
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mnuTtioioi nuinbOrod 155 up to December SI, 1900. At Venice the 
total eremations numbered 45 in Aiay 1899. One crematorium 
began in Edme in 1888, and the cromatione numbered 800 up to 
1899. At the present time 28 crematoria exist in Italy. 

in QerfnAiiy the first crematorium was erected at Gotha; it 
bOgan in 1879, and the total cremations in December 31, 1900, 
numbered 2488. At Ohlsdorf, Hamburg, the crematorium began 
in November 1892, and the total cremations up to December 31, 
1900, numbered 640. At Hoidolburg the crematorium started in 
1891, and the fetal cremations up to November 28, 1900, numbered 
895. A crematorium started working at Ofrenbach on December 
13, 1899,* and at the end of its iifst year (December 13, 1900) 
had oremaUid ll8 oodiea. Throughout the German Empire there 
are forty sooteties for promoting cremation, numbering about 40,000 
membera. 

Other societies now exist in Denmark, Holland, Belgium, Sweden, 
Norway, and Switzerland. At the crematorium recently constructiHl 
at Copenhagen 28 borlies were cremated in 1899, tlie same in 1980 ; 
the total bmiig 56. The Stockholm crematorium began in October 
1887, and the total cremations up to May 1809 numbered 496. 
The Gothenburg crematorium (also in Swodeti) began in January 
1890, and the total cremations up to May 1899 was 120. 

In Paris a Cremation Society was ibiinded in 1880, and in 
1886-87 a largo crematorium was construetc'd by tli<i Municijial 
Oouncil at P^ro IjoehaiHe, containing throe Gorini furnucps. It 
was first used in October 1887 for two men who died of siiiall-jKix. 
The demand l)eoamn largo ; an improved furnace was soon dcvisod, 
the unolaimod hodios at the hospitals and the remains at the 
dissecting rooms being cremated there, hesidos a large number 
•f embryos; In 1890 the totol number, including tho last-named 
clase, exceeded 3000 ; in 1895, 4000 ; numbering 4564 at the end 
of 1899 ; and the number for tho year 1900 was rather larger. 
The total number of incinerations in private life exceeds the 
previous reconi, being, up to Dewmher 31, 1900, 197 ; but the 
employment of cremation for the purposes natned lias deterrcid 
a resort to it by many. Had a se^iaratc establishment been organ- 
ised for the public, its success would have been greater ; tlio error 
is now obvious and may be roctified soon, for a magniticcut edifice 
is in course of oonstrnotion by the municipality of Paris for the 
conservation of the ashes, &e., which will form a larger and more 
imposing columbarium than has yet boon scon. Liustly, the con- 
struction of crematoria in all tho great provincial centres of France — 
Lyons, Lille, Rhoims, Nice, Marseilles, Toulouse, and Bordeaux — 
is hoing complotod or is commencing. At Rouen it is already in 
operation with good results, the low damp soil there being unfit 
for barial.1 

In Buenos Ayres, since 1844, the bodies of all persons dying of 
contagious disease are cromaied, and then; is also u separate estab- 
lishment for tho use of tho public. 

At Tokio in Ja)«n no less than twonty-two crematoria exist, and 
about an equal number of cremations and burials in earth take 
place. 

UM$d Kingdom , — The following is tho report from the crema- 
torium at Woking for each year, comnioncnig with tho hrat in 
1885 and coitcluding with that ending December 31, 1900. 




Cremafians ai f Poking, 


Tear. 


Number. 

Vear. 

Kimibur. 

1885 » 


3 

189 t . 

. 12.5 

1886 . 


10 

1805 . 

. 150 

1887 . 


13 

189fi . 

. 137 

1888 . 


28 

1897 . 

. 173 

1889 . 


46 

1898 . 

. 240 

1890 . 


54 

1899 . 

. 2i0 

1891 , 


99 

1900 . 

. 301 

1892 . 


. 104 


— 

1893 . 


. 101 

Totol . 

. 1824 


Tho Manchostor crematorium began in 1802, and tho total 
cremations to Dccumbor 31, 1900, numbered 476. The Glasgow 
orematorium began in 1896, and tho total cromatioqs up to 
December 31, 1900, numbered 75. Tho Livorjiool crematorium 
bogan in 1896, and the total oroniations up to December 31, 1900, 
numbered 102. The Hidl crematorium was opened on January 
2, 1901. It is the first fU'omaioriiim erected m England under 
municipal authority. Sov(ui cremations took place within a month 
of its opening. The Birmingham crematorium is not yet in 
Operation^ Tlie capital is subscribed, but a proper site has 
not yet been met with. 


^ The writer is indcbteil for the history of cremation in France and 
its departments to the BvUetin de la 8oo pour la Propagation de 
ttnem&rodvmy Paris, by M. Georges Salomon, secretary ffom its 
foundation in 1880 up to tho end of 1900 ; and also for the reports 
from South America and Japan. Tlie present writer has visited Fire 
Lachaise Several times, and the above reiiort is ])artly based on his 
persoual bbseevation. • 


M E R 

The Cremation Sodety of Engilind has "bmi long endenvohrliig 
to obtain a site On whmh to establish a orematoriam within' con^ 
venient driving distanos of Central London ; and in December 
1899 a company was formed for the purpose, its title being ‘*The 
London Cremation Company Ltd.” 

The only crematorinm at present available to the inhabitante 
of London is that at Woking, the property of, and managed by, 
the Cremation Society of England ; but a freehold site, 12 acres 
in extent, has been pureba^ about 5 miles distant (tom the 
Marble Arch, surrounoed by open country, and on one of* the best 
main roads north of London, and here it is intended to erect 
crematoria on the newest and the most approved principle, with a 
cha|)ol, waiting-rooms, and attendants’ lodges, together with 
private and public columbaria for tlie reception of cinerary urns. 
Tho laud not so occupied will be laid out os a garden, with lawns, 
trees, and shrubs, becoming a place of increasing interest and beauty 
from year to year : where ample sfiace will bo afforded for the 
erection of monuments, and provision mode for the interment of 
ashes for those who prefer it. 

Unittd Tliero are twenty-five crematoria in tho United 

States. At Fresh Pond, New York, tho first crematorium was 
erected in 1886, and the total number of croruatious to December 
31, 1900, was 3908. At Buffalo, N.Y., the first cremation took 
place in 1885, and tho total number up to December 81, 1900, 
was 484. At Troy (Earl Crematorium), N.Y., tho first cremation 
took place in 1890, and the total niinibor up to December 81, 1900, 
was 146. At Swinburne Island, N.Y., cremations commenced in 
1890, total to 1898 being 106. At Watcrvillc, N.Y., cremations 
commenced in 1893, total to December 81, 1900, being 88. At St 
Lonis, Missouri, cremations commenced in 1888, total to Decemlier 
31, 1900, being 1054. At Philadelphia, Penn., cremations com- 
menced in 1888, total to December 31, 1900, being 914. At San 
Francisco, Cal. (“Odd Follows”), oommenced in 1896, total to De- 
cember 31, 1900, being 1536. At San Francisco, Cal. (“Cypress 
Lawn”), commenced in 1893, total to December 31, 1900, being 682. 
At Los Angelos, Cal., commenced in 1888, total to 1898 being 352. 
At Boston, Mass., commenced in 1898, total to December 81, 
1900, being 1057. At Cincinnati, Ohio, commenced in 1887, total 
to December 31, 1900, being 647. At Chicago, commenced in 
1893, total to Docomher 81, 1900, l>oing 696. At Detroit, Mich- 
igan, oommeiicod in 1887, total to December 81, 1900, being 371. 
At Pittsburg, Penn., commenced in 1886, total to December 31, 
1900, being 216, At Baltimore, commenced in 1889, total to 
Deceml>er31, 1900, being 180. At Lancaster, Penn., commenced 
in 1884, total to December 81, 1900, being 95. At Davenport, 
Iowa, commenced in 1891, tota} to December 81, 1900, being 134. 
At Milwaukee, commenced in 1896, total to October 1900 being 
170. At Washington, commenced in 1897, total to December 31, 
1900, being 109. Tho Lo Moyno (Washington) Crematory, tho 
first in the United States, was ertM^tcd by Dr F. Julius Le Moyne 
in 1876 for private use. The first cremation was that of the Baron 
de Palin of Now York, December 6, 1876. Dr F. Julius Le Moyne 
died OctoU'r 1879, and his remains were cremated in his own 
crematory. Total number cremations since, to February 1 901 , being 
42. At Pasadena, Cal., commenced in 1895, total to end of 1898 
being 56. At St Paul, Minn., commenced in 1897, total to 
December 81, 1900, being 65. At Fort Wayne, Iiid., commenced 
ill 1897, total to December 31, 1900, being 14. From tho remain- 
ing crematorium at Middletown, Conn., Bti|tistics have not been 
received. 

Tho sum total of tho above incinerations at the twenty -five 
crematoria in America amounts to 13,004 up to December 31, 


Oremer, Jakobus Jan (1837-1880), Dutch 
novelist, born at Arnhem, September 1837, started life as 
a psiinter, but soon exchanged the brush for the pen. The 
great success of his first novelettes {BetuwBche Ntmllen 
and Overhetmvache Novellen\ published about 1855 — 
reprinted many times since, and translated into German 
and French — showed Cremer the wisdom of his new 
dcimrture. These short stories of Dutch provincial 
life are written in the quaint dialect of tho Betuwe, the 
large flat Qelderland island, formed by the Rhine, the 
name recalling the presumed earliest inhabitants, tho 
Batavi. Cremer is strongest in his delineation of character. 
His picturesque humour, coming out, perha|)8, most 
forcibly in his numerous readings of the !^tuwe novelettes, 
soon procured him the name of the “ Dutch Fritz Reuter,” 
In his later novels Cremer abandons both the language 
and the slight love-stories of the Betuwe, depicting the 
Dutch life of other centres in the national tongue. Tlie 
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pidbcipiilar61 Jlniui* i?omj(l€67), DoStet* HeUnoitd tijn 
Vr(niW hii Wife, 187 ^, Haima de Fmde 

{The HofunmMe Mm Hann^ 1873), Daniel SUe, &c, 
Oremer was' less successful as a playwright, and his two 
comedies, Peasant and NobUman and Brnma Bertholi^ did 
not enhance hia fame ; nor did a volume of |K)oms, pub- 
lished in 1873. He died at The Hague in June 1880. 
His collect^ novels have appeared at Leyden. An 
English novel, founded by Albert Vandam upon Anna 
Booze^ considered by many his best work, was published in 
London (1877, 3 vols.) under the title of An Everyday 
Jierome, (n. ti.) 

. OraUflOfflill a fortified town and episcopal see of 
Lombardy, Italy, capital pf the province Cremona, on the 
left.bankof the Po^61 miles by rail south-east from Milan, 
an important railway junction in the middle of North 
Italy. Amongst the public buildings should be particu- 
larly mentioned the Eonaissanco churches of St Sigismund 
(begun in 1463) and St Peter (1549), the baptistery {circa 
900, but rebuilt in 1167), the Palace of the Jurisconsults 
(1292), and the Ala-Ponzone Museum, containing works of 
the native school of painters, and archaeological collections. 
There are also statuea to Oaribaldi, Victor Emmanuel, 
and the musician Ponchielli (1893). Cremona has two 
technical schools and a school of singing. Its manufactures 
embrace the rearing of silkworms and silk-throwing, with 
ironworks and foundries. Population (1881), 31,930; 
(1901), 37,661. 

Oramona, Lulgfl (1830 ), Italian mathema- 

tician, was born at Pavia 7th December 1830. In 1848, 
when Milan and Venice rose against Austria, Cnmiona, then 
only a lad of seventeen, joined the ranks of the Italian 
volunteers, and remained with them, fighting on behalf of his 
country's freedom, till, in 1849, the capitulation of Venice 
put an end to the hoi)elo8s camiiaign. He then nstumed to 
Pavia, whore he pursued his studies at the univcirsity under 
the distinguishtjd mathematician Briosclii, and determined 
to seek a career as teacher of mathematics. His first 
ap{)ointmont was as elementary mathematical master at 
the Gymnasium and Lyceum of Cremona, and he after- 
wards obtained a similar |)Ost at IMilan. In 1860 he was 
appointed to the professor^ip of Higher Geometry at tho 
University of Bologna, and in 1866 to that of Higher 
Geometry and Graphical Statics at the Higher Technical 
College of Milan. In this same year he comiKjted for the 
Steiner Prize of tho Berlin Academy, with a treatise en- 
titled ‘‘Memoria sullo suiierficie di terzo ordine,” and 
shared the award with I^fessor Sturm. Two years later 
the same prize was conferred on him without comjKJtition, 
In 1873 he was called to Home to organize tho College of 
Engineering, and was also apiK)intcd Professor of Higher 
Mathematics at the university. Cremona's re]nitatioii had 
now becomo Euro|x3an, and in 1879 he w’as eUxited a corre- 
sponding member of the Royal Society. In the same year 
ho was made a senator of the Kingdom of Ittily. As early 
as 1856 Cremona had begun to contribute to tho Annali di 
Ecienze irmUrmticlke e and to the Annali di 

Mateniatim^ of wliich ho became afterwards joint editor. 
Papers by him have ap])oared in the mathematical journals 
Germany, and England, and he has 

E blished several^ important works, many of which have 
9n translated into other languages. His manual on 
Graphwal Eiatm and his Elements of Projective Qeonvetry 
Imve been published in English by the Clarendon Press. 
Hlfltlifo h^ bel^n devotiod to the study of higher geometry 
and deforming the sooro advancejd mathematical teaching 
of Italy. He is a follower of Steiner, preferring synthetic 
to analytic toethods. In his Ivdrcdnc^on to a Oeomstrical 
Tnmjhry tf'Phm Vwrves he develops by a uniform method 
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many new results, and ptoves Synthetically all important 
results hitherto reached by analysis. Tho theory of tho 
transformation of curves, and of tho corresi>ondeuce of 
points on curves, was extended by him to threo dimen- 
sions. He has devoted special attention to rultsd surfaces, 
surfaces of the second order, space-curves of the third 
order, and tho general theory of surfaces. 

CfMrtOfli capital of Union county, Iowa, U.S.A, 
on tho high prairie (whence its name), at an altitude of 
1312 feet. It is at the intersection of two branches of 
tho Chicago, Burlington, and Quincy Railways. Popula- 
tion (1880), 5081 ; (1900), 7752. 

OraSWiCkf a borough of Victoria, Australia, in 
the county of Talbot, on tho Tullaroop Creek, 85J miles 
by rail north-west of MtdlKmrne, and 11 miles north of 
Ballarat. Much of tho surrounding district is fertile and 
well timbered. The quartz and alluvial gohl mines of tho 
<iistrict are imiwrtaut, employing about 1300 iK^rsons. 
Population (1881), 3731 ; (1900), about 4700. 

Crete. — During thc>! past half-century tho affairs of 
Crete have repeatedly occuy)ied tho attention of Europe. 
Owing to the existence of a strong Mussulman minority 
among its inhabitants, tho warlike character of the 
natives, and the mountainous configuration of tho 
country, wliich enabled a portion of the Chiistian [xipnla- 
tion to maintain itself in a state of jiartial independence, 
the island has constantly been tho scene of prolonged and 
sjinguinary struggU^s in which the numerical su^jeriority of 
the Christians wjis counterbalanced by the aid rendered to 
tho Moslems by the Ottoman troops. This unhappy state 
of affairs was aggnivated and per|>ctuate(l by the intrigues 
set on foot at Constantinfqile against successive governors 
of the island, tho conflicts lK‘tween the Palace and the 
Porte, tho duplicity of the Turkish authorities, tho dis- 
sensions of the representatives of the Great Powers, the 
macdiinations of Greek agitators, the rivalry of Cretan 
fKiliticiaiis, and prolonged financial mismanagement. A 
long series of insurrections — those of 1821, 1833, 1841, 
1858, 1866-1868, 1878, 1889, and 1896 may bo especially 
mentioned — culminated in the gimcral rebcdlion of 1897, 
which led to the interference of Greece, the intervention 
of tho Great I’owers, tho expulsion of tho Turkish authori- 
ties, and tho esteblishment of an autonomous Cretan 
government under the suzerainty of the sultan. According 
to the new autonomous constitution, tho supreme power is 
vesti^i in Prince George of Greece, acting as high com- 
missioner of the ])rotecting Powers. The authority thus 
conferred is confided exclusively to tho present high 
commissioner, and is liable to modification by law in the 
case of his suceossor. The prince is irresponsible, but hi? 
decrees, except in certain sjKicified cases, must 1x5 counter- 
signed by a niomlx>r of his Council. Ho convokes, ])ro- 
rogues, and dissolves the Chamber, sanctions laws, exorcises 
the right of |>anion in cas(5 of ])olitical oftbnros, represents 
the islanfl in its foreign relations, and is chief of its military 
forces. Tlie Chamlx5r {/3ovkij\ which is elected in tho 
projjortion of one de]»uty to every 5000 inhabitants, meets 
for a s(58sion of two months evc^ry two years. Ten of its 
members are nominated by the ])riiico. A new election is 
held before each session, and when the C/hamlwr assembles 
a budget for a period of two years is submitted. Tho 
Chamber exercises a complete financial control, and no 
taxes can l)e imposed without its consent. The prince 
is aided in the administration by a Cabinet of five 
members, styled “councillors” ((rr/i/?ouA.oi), who super- 
intend respectively the dejiartmonts of justice, finance, 
education, public security, and the interior. The council 
lors, who are nominated and dismissed by the princejr are 
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responsible to the Chamber, which may impeach them 
before a special tribunal for any illegal act or neglect of 
duty. Largo exceptional legislative and administrative 
lK>wers wore accorded to the prince at the opening of his 
rule. In general tlio Cretan constitution is character- 
ized by a conservative spirit, and contrasts with the ultra- 
democratic systems established in Greece and the lialkan 
States, A further point of difference is the more liberal 
payment of public functionaries in Crete. For adminis- 
trative purposes the departmental divisions existing under 
the Turkish Government have been retained. There are 
5 nonioi or prefectures (formerly mnjaku) each under a 
prefect (vofMpxqs), and 23 eparchies (formerly kazas) 
each under a sub-prefect (cTrapxo?)- All these function- 
aries are nominated by the j)rinco. The prefects are 
assisted by dejiartinental councils. The system of muni- 
cipal and communal government remains pra(!tically 
unchanged. The island is dividt**! intt) 86 communes, 
each with a mayor, an assistant-mayor, and a communal 
council. The mayors and their assistants were formerly 
elected ; they are now ai)pointed by the high com- 
missioner, who also for the ])resent nominates the 
members of the communal councils. The councils assess 
within certain limits ilu' communal taxes, maintain roads, 
bridges, &c., and generally Bin)crintcnd local affairs. 
Public order is maintained l»y a force of gendannery 
(Xcopoc/ivAuKr)) organized and at present commanded by 
110 Italian officers, who in course of time will 1)0 succeeded 
by natives. The proj>osed strength was 1400 men, but 
this number has been reduced to 1246. The cxiKsnditurc 
for the maintenance of this force forms the heaviest item 
in the budget. The constitution authorizes .the formation 
of a militia (7roAiTOf/>cAaK?J) to \)e enrolled l)y conscription, 
but in existing circiiinsttinceR the embodiment of this 
force seems iinn(»-cossiiry. Tlio administmtion of justice 
is on the French model. A suprenu* court of ap[>eal, 
which also dischargtjs the functions of a court of cassa- 
tion, sits at Canoa. There arc two assize courts at 
Canea and Candia respectively with jurisdiction in re- 
gard to serious offences (KaKovpyijparri). Minor offences 
(TrktffifitX jfjLara) and civil causes are tried by courts of 
first instance in each of the five dei)artment8. There 
are 26 justices of jw;ace, to whoso <leci8ion are referred 
slight contraventions of the law (TTratcrpira) and civil 
causes in which the amount claimed is below 600 francs. 
These functionaries also hold monthly sessions in the 
various communes. The judges arc cJiosen without regard 
to religious belief, and pnwjautions have lieen taken to 
render them independent of imlitical parties. They are 
appointed, promoted, traiisfornjd, or removed by order of 
the council of justice, a body (jomj)osod of the five highest 
judicial dignitaries, sitting at Canea. An order for the 
i* 0 moval of a judge must bo based upon a conviction for 
some specified offence before a court of law. Th(3 jury 
system has not Imjou introduced. The Greek penal code 
has been adopted with some modifications. The Ottoman 
civil code is maintained for the present, but it is pro- 
posed to establish a code recently drawn up by Greek 
jurists which is mainly based on Italian and Saxon law. 
The Mussulman cadis retein their jurisdiction in regard to 
religious affairs, marriage, divorce, the wardship of minors 
and inheritance. 

Finance , — The budget estimates for the year 1900, the 
first which had been made up for a complete year under 
the new autonomous government, were as given below. 
In addition to the regular revenues inscribed in the 
budget, a sum estimated at 3,700,000 dr. approximately 
remained available, derived from the issue of a new coin- 
age and other exceptional sources. The four protecting 
Powers further advanced 1,000,000 fr, each to defray the 


initial exi)ensos of the High CommiasioneFs Government,. 
It was proposed to expend considerable sums on roadmakingr 


Re&npts* Dimehnue. 
Diiwct tAXftilou . . . 1,524,820 

Indirect toxetiun (eUmps, 
duee, &c.) . 062,787 

Monopollee . 124,000 

State domaine, and other 
property . . , 182,688 

Export duen (1 |ier cent.) . 08,141 

Import duee <8 per cent.) 

and taxes on conaumptlon 1,812,804 
outer sources . . . 282,444 


ExpendUv/n^ I>mehiin», 
Commissioner . . 200,000 

Financial administration . 604,000 

Interior . , • • 485,000 

Gendanueiy . . • 1,086,000 

Education . • , 882,000 

Juitice . • • . 577,000 


4,874.000 


4,082,177 


and public works. The Cretans are at present more lightly 
taxed than any people in Europe. The tithe has been 
i replaced by an export tax on agricultural produce levied 
at the custom-houses, and the smaller peasant proprietors 
and shepherds of the mountainous districts are practically 
exempt from any contribution to the State. The com- 
munal tax does not exceed on the average 2 fr. annually 
for each family. The poorer communes are aided by a 
State subvention. Notwithstanding the havoc wrought 
during repeated insurrections, the impoverishment of tho. 
jieasants, the desolation of the districts formerly inhabited 
by the Moslem agricultural population, and the drain of 
gold resulting from the sale of Moslem lands and emi- 
gration of the former proprietors, the financial prospecta 
of the island were favourable, and a rapid recovery of 
prosperity was anticipated. 

Production and Industries , — Owing to the volcanic nature of 
its soil, Crete is probably rich in minerals. Recent experiments 
lead to the conclusion that iron, load, manganese, lignite, and 
sulphur exist in considerable abundance. Copper and zinc have 
also been found. A largo number of applications for mining 
concessions have been received since the establishment of the 
autonomous government. The principal wealth of the island ia 
derived from its olive groves ; notwithstanding the destruction of 
many thousands of trees during each successive insurrection, tha 
production is apparently undiminished, and will probably increase^ 
very considerably owing to tho jdanting of young trees and tha 
imnroved methods of cultivation which the Government ia 
enaeavouring to promote. The orange and lemon groves havo 
also suffered considerably, but new varieties of the orange tree are* 
now being introduced, and an impulse will be given to the export 
trade in this fruit by tho removal of the restriction on its importa- 
tion into Greece. Agriculture is still in a primitive condition ; 
notwithstanding tlm fertility of the arable land the supply of 
cereals is far below tho requirements of tho population. A great 
portion of the central plain of Monofatsi, the principal grain- 
prodiiciug district, is lying fallow owing to the exodfus of tho 
Moslem peasantry. The cultivation of silk cocoons, formerly a 
nourishing industry, has greatly declined in recent years, but 
efforts are now being made to revive it. There are few manu- 
factures. Soap is produced at fifteen factories in the principal 
towns, and there are two distilleries of cognac at Candia. 

Commerce. --The commerce of the island was expected to de- 
velop rapidly under the now system of government. The total 
value of the exports for the year 1809 w'as 8,040,912 drachmae. 
The principal exports were olive oil, value 4,361,029 dr.; soap,, 
value 820,806; and hides, value 208,170 dr. Oranges, lemons^ 
almonds, and valonia are exported in considerable quantities.. 
The countries which accept the largest share of Cretan produce ar» 
Turkey, England, Egypt, Austria, and Russia, in the oraer named. 

Tho total value of imports in 1899 was 15,842,743 dr. Im- 
ports from Turkey are valued at 5,865,850 dr., from Greeco^ 
at 5,147,193 dr.,* from Austria at 2,030,826 dr., from Roumauia 
at 1,051,145 dr., from Egypt at 655,548 dr., from Italy at 
463,833 dr., from France at 180,397 dr., from England at 
149,986 dr., from Bulgaria at 107,503 dr. Cereals are im|)ortedl 
from the Black Sea and Daiiiibian ports, ready-made clothing 
from Austria and Germany, articles of luxury from Austria ana 
France, and cotton textiles firom England. Imports are charged 
8 per cent., exports 1 per cent, ad vcuorem duty. According to a 
law published in 1809, Turkish merchandiBo is lubjected to the 
same rates as that of foreign nations. 

According to the census taken in 1881, the com- 
plete publication of which was interdicted by the Turkish 
authorities, the population of the island was 270,165, or 85*78^ 
to the square kilometre. Of this total, 141,602 were malen, 
137,568 females; 88,173 were litfrate, 242,114 illiterate; 205,010 
were orthodox ChristUns, 78,284 Moslems, and 021 of other 
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religlolui peivnAilons* The lloilem element predominated in the 
piineipal towns, of which the population was— Candia, 21,868 ; 
G^nea, 18,812 ; Retimo, 9274. According to the census taken in 
June 1900, the population of the island was 801,278. the Christians 
having inoreaaed to 267,266, while the Moslems had diminished to 
83,281. The population of Candia was 22,501 ; of Canea, 20,972 ; 
of Betimo, 9311. 

Lying midway between three continents, Crete became 
a natural stepping-stone for the passage of early culture 
^ from the east and south to the west and north. 
Under the myths of Minos and Daedalos the 
fwMtvA t Greeks proclaimed their indebtedness to Cretan 
sources in the domains of law and art. lle- 
CtwtMtt cent researches have illustrated, the truth of 
tfoaf*** these traditions in many interesting ways. The 
ancient remains which al)Ound throughout the 
island show conclusively that the days of its greatest 
civilization Ho behind tho prehistoric period. Even the 
remotest nooks are studded with the ruins of Cyclopean 
strongholds and tower-liouscs, and here and there, as at 
Ooulas in the east and Hyrtakina in tho west, a com- 
plete acropolis is found. Goulas especially, rising in a 
succession of huge terraces, presents a mass of prehistoric 
masonry hardly paralleled elsewhere. The ancient stone 
vases and engraved seals found on these sites supply 
definite traces of a contact with Egypt going back to the 
period of tho 12th dynasty, and dating from at least the 
latter half of the third millennium b.c. An intermediate 
period follows, characterized by the a})pearanco of })ainted 
clay vases of an indigenous kind, first discovered in a 
votive cave at Kamdres, on the southern slo[)cs of Mount 
Ida, and subsequeintly in grciater abundance at Knoss6s. 
But tho most brilliant ]K3riod of prehistoric C>retan 
civilization corresponds witli tho great ago of Mycenee 
(the 14th and 15th centuries b.c.), and tho contents 
of a jmlaco of this epoch, recently excavated on the 
acropolis of Knossds by Mr A. J. Evans, show that in 
sculpture and fresco-jiaiiiting tho artists of Miuoan Crete 
equalled, if they did not surpass, those of tho con- 
temporary Pcloponnesos. Of all the evideuc(J8 of this 
early civilization now brought to light the most remark- 
able is tho discovery of an elaborate system of writing. 
A series of signs, both of the linear and morc iiictographic 
class, hod already been observed on early scal-stoncs, and 
other objects. In the palac^e at Knossos, however, have 
been found a large number of clay tablets, analogous 
in many res{>ects to the cuneiform tablets of Babylonia, but 
inscribed with the indigenous Cretan character. They are 
apimrently palace archives and lists of horses, chariots, 
and stores in the royal stables and arsenal. To this 
brilliant Mycensean ago succeeds the period of the Dorian 
emigration, characterized by the “geometric” type of 
art. The decline of civilization is marked by a falling off 
in artistic production, but to a less extent than on tho 
Greek mainland, a c^ertain continuity of ancient tradi- 
tions being maintained. By alK)ut tho 8th century b.c. 
there is a manifest artistic revival, best illustrated by 
some of the reliefs on the bronze shields discovered in the 
great cave of Zeus on Mount Ida, in wiiich tho native 
Cretan handiwork more tlian hol^ its own beside im- 
ported Cypro-Phcenician examples. During the so-called 
archaic period of Greek art, Crete, the ancient home of 
letters, shows itself especially rich in epigraphic materials. 
The great inscription of Gortyna, discovered by Halbhcrr 
and Fabricius, is the most important monument of early 
law hitherto brought to light in any part of tho Greek 
world. A very interesting inscription found at Praesos 
in eastern Crete shows that the language of the pre- 
Hellenic population, the Eteocretes of Homer, survived in 
that remon till at least the be^nning of tho 5th century b.c. 
Of eany Greek buildings in Crete, the most remark- 


able yet discovered is the Pythion at Gortyna. Explora- 
tion in progress at Axos, where important bronze reliefa 
have been found, and elsewhere, promises to add to our 
knowledge of classical art in Crete : meanwhile it is best 
represent^ by a very interesting series of coin-tyyKis,. 
wiuch show a certain marked originality and picturesque- 
noss of design, but at the same time give evidence of 
rc|)eated lapses into barljarisrn, resulting from tlie inter 
necine feuds of the various (-ities and their isolation 
from the rest of tho Greek world. (See also Mycenaean 
Civilization.) 

Rewni Uistofry. — Cretan constitutional history may l)e 
said to date from 1868, when, after the suppression of 
an insurrection which had extended over tbreo years,, 
the Turkish Government consented to grant a cortuiii 
measure of autonomy to tins island. The i)rivilogcs. 
now accorded were embodied in what is known as 
tho Organic Statute, an instrument wliich eventually 
obtained a somewhat wider importance, l)cing proposed 
by Article XXI II. of the Berlin Treaty as a l^asis of 
reforms to be introduced in othi^r parts of tho Ottoman 
empire. Various privileges already acquired by thti 
Christian population were confirmed ; a General Council, 
or representative body, was ])n>ught into existence, coni- 
})osed of deputies from every district in the islantl ; 
mixed tribunals were introdinted, tog(!ther 'with a highly 
elaborate administrative system, under which all the 
more important functionaries, (Iiristian and Mussulman, 
were provided with an assessor of the op]>osite creed. 
The now constitution, however, proved costly and un- 
workable, and failed to satisfy either section of the 
])opulation. The Christians wen', ready for another out- 
break, when, in 1878, the Greek Government, finding 
Hellenic aspirations ignored by the Treaty of San Stefan o, 
gave the signal for agitation in the island. During the 
insurrection which followed the usual Uirljarities were 
committed on both sides ; tlui Christians betook them- 
selves to tho mountains and the Mussulman j>rasants 
crowded into the fortified towns. Eventually tho Cretan 
chiefs invoked the mediation of England, wdiich Turkey, 
exhausted by her struggle with Russia, 
was ready to accept, and the convention 
knowm as the Fact of Halejui was drawn 
up in 1878 under the auspices of Mr Sand with, 
the British Consul, and Adossidcs Pasha, both of 
whom enjoyed the confidence of the Cretiin population. 
The privileges conferred by the Organic Statute wero 
confinned ; the cumbersome and extravagant judicial and 
administrative systems wen^ maintained ; tho judges were 
declared indei>eudent of the executive, and an Assembly 
composed of forty-nine Christian and thirty-one Mussulman 
deputies took tho place of the ft)rmcr General Council A 
^larliamentary njgime w*as thus inauguraU?d, and party W’ar- 
farc for a time took the place of the old religious antagonism, 
the Moslems attaching themselves to one or other of tin? 
]K>litical factions wliich now made their aiqK^araiico among 
the Christians. Tho material interests of the island w*en', 
neglected in the scramble for i>hwre and power ; tho finances 
fell into disorder, and tho ])arty which came off w’orst in. 
tho struggle systematically intrigued against the Governor- 
General of the day and conspired with his enemies at 
Constantinople. A crisis came about in 1 889, when tho 
“ Conservative ” loaders, finding themselves in a minority 
in the Chamlx 3 r, took uji arms and witlidrcw to the 
mountains. Though the outhn^ak was unconnected with 
the religious ftmd, the latent fanaticism of both creeds 
was soon aroused, and tho island once more became a 
scene of pillage and devastation. Unlike the tw»o preced- 
ing movements, tho insurrection of 1889 msulted unfavour- 
ably for the Christians. The Porte, having induced tlio 
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oppose the occupation ol'tie^bhtl strategic posts, despatched 
a military governor to the Inland, proclaimed martial law, 
and issued a firman abrogating many important provisions 
of the Halepa Fact. Theihddeol eli^tion to the Assembly 
was altered, the number its tn^bors reduced, and the 
customs revenue, which hM hitherto been shared with the 
« island, wjm appropriated by the Turkish Treasury. The 
fintian was undoubtedly illegal, as it violated a convention 
possessing a quasi-international sanction, but the Christians 
were unable to resist, and the Powers al^stained from 
intervention. The elections held under the new system 
]>rovcd a failure, the Christains refusing to go to the polls,* 
and for the next five years Crete was governed absolutely 
by a succession of Mahommedan Valis. Tlie situation went 
from bad to worse, the deficit in the budget increased, the 
gondarmery, which received no pay, became insnbordinato, 
and crime multiplied. In 1894 the Porte, at the instance 
of the Powers, nominated a Christian, Karatheodory 
Pasha, to the governorship, and the (Christians, mollified 
"by the concession, agreed to .take part in tlie Assembly 
which soon afte^^va^d8 was convc^lcwl ; no steps, however, 
were taken to remedy the financial situation, which became 
the immediate cause of the disorders that followed. The 
refusal of the J*oi*to to refund considerable sums which 
liad been illegally diverted from the Cretan treasury or 
oven to sanctioif a loan to meet immediate requirements 
caused no little exasperation in the island, which was 
increased by the recall of Karatheodory (March 1895). 
Before that event an Epitrope, or CJommittoo of Reform,*^ 
had appeared in the mountains • the harbinger of the 
prolonged struggle which ended in the cmanoi- 
Crete. The Ey)itr()p6 was at first 
nothing more than a handful of diacontemted 
politicians who had failed to find places in the adminis- 
trition, but some slight reverses wlii(;h it succeeded in 
inflicting on the Turkish troops brought thousantls of 
armed (Christians to its side, and in April 1896 it found 
itself strong enough to invest the important garrison 
town of Vamos. The Moslem yx'-asantry now flocked to 
the fortified towns and civil war began. Serious disturb- 
ances broke out at (?anea on 24th May, and were only 
quelled by the arrival of foreign warships. The foreign 
consuls intervened in the hope of bringing about a 
peaceful settlement, but the Sultan resolved on the 
employment of force, and an exyKndition despatched to 
Vamos effected the relief of that town mth a loss of 200 
men. The advance of a Turkish detachment through the 
western districts, whore other garrisons were liesieged, 
was marked by pillage and devastation, and 6000 
Christian peasants took refuge on the desolate i)romontory 
of Spada, where they suffered extreme privations. These 
events, which produced much excitement in Greece, 
quickened the energies of the Powers. An international 
blockade of the island was pro|)osed l>y Austria but 
rejected by England. The ambassadors at (^Constantinople 
urged peaceful counsels on the Porte, and the Sultan, 
alarmed at this juncture by an Armenian outbreak, began 
to display a conciliatory disposition. The l*act of Halepa 
was restored, the troops w'ere withdrawn from the interior, 
financial aid* was promised to the island, a Christian 
Governor-General was appointed, the Assembly was sum- 
moned, and an Imperial Commissioner was despatched to 
negotiate an arrangement. The Christian leaders pre- 
pared a moderate scheme of reforms, based on the Halepa 
Pact, which, with a few exceptions, were approved by the 
Powers and eventually sanctioned by the Sultan. On 
4th September 1896 the Assembly formally accepted the 
new Constitution and declared its gratitude to the Powers 
for their intervention. The Moslem leaders acquiesced in 


the Arrangemeii^ which the Powers Undertook t6 
and, notwithstonding some symptoms of discontent at 
Candia^ them was every season to hope that the island, 
was now entering upon a period of tranquillity* It soon 
became evident, however, that the Porte was endeavouring 
to obstruct the execution of the new reforms. Severed' 
months pass^ without any step being taken in this 
direction ; difiloalties were raised with regard to tike- 
composition of the international commissions charged 
with the reorganization of the gondarmery and judicial 
system ; intrigues were set on foot against the Christian 
(lovernor-^General ; and the presence of a special Imperial 
Commissioner, who had no place under the constitution, 
proved so injurious to the restoration of tranquillity that 
the Powers demanded his immediate recall. The indig- 
nation of the Christians increased, a state of insecurity' 
prevailed, and the Moslem peasants refused to return to^ 
their homes. A new factor now became api)ar€nt in 
Cretan politics. Since the outbreak in May 1896 the 
Greek Government had loyally co-oi)erated with the Powers 
in their efforts for the pacification of the island, but 
towards the close of the year a secret society known as 
the Ethnike Hetseria began to arrogate to itself the 
direction of Greek foreign policy. The aim of the society 
was a war with Turkey with a view to the acquisition of 
Macedonia, and it found a ready instrument for its designs 
in the growing discontent of the Cretan Christians. 
Emissaries of the society now appeared in Crete, large 
consignments of arms were landed, and at the beginning 
of 1897 the island was practically in a state of 
insurrection. On 21 st January the Greek fleet 
w'as mobilized. Affairs were brought to a 
climax by a scries of conflicts which took place 
at Canea on 4th Eobruary ; the Turkish troops fired on 
the Christians, a conflagration broke out in the town, and 
many thousands of Christians took refuge on the foreign 
warships in the bay. The Greek (Jovcrninent now 
despatched an ironclad and a cruiser to Canea, which were 
followed a few days later by a tori)odo flotilla commanded 
by Prince George. The prince soon retired to Melos, but 
on the night of 14th February a Greek expeditionary 
force under Colonel Vassos landed at Kolymlmri, near 
Canea, and its commander issued a proclamation announ- 
cing the occupation of the island in the name of King 
George. On the same day Georgi Pasha, the Christian 
Governor-General, took refuge on board a Russian iron- 
clad, and, on the next, naval detachments from the warships 
of the Powers occupied Canea. This step paralysed the 
movements of Colonel Vassos, who after a few slight 
engagements with the Turks remained practically inactive 
in the interior. The insurgents, however, continued to 
threaten the town, and their j) 08 ition was bombarded by 
the international fleet (2l8t February). The intervention 
of Greece caused immense excitement among the Christian 
population, and terrible massacres of Moslem peasants 
took place in the eastern and western districts. The forces 
of the Powers shortly afterwards occupied Candia and 
I the other maritime towns, while the international fleet 
{ blockaded the Cretan coast. These measures were fol- 
lowed by the presentation of collective notes 
to the Greek and Turkish Governments (2nd 
March) announcing the decision of the Powers powen, 
that (1) Crete could in no case in present 
circumstances be annexed to Greece ; (2) in view of thof 
delays caused by Turkey in the application of the 
reforms Crete should now he endowed with an effective 
autonomous administration, intended to secure to it a 
separate government, under the suzerainty of the Sultan. 
Greece was at the same time summoned to remove its 
army and fleet from the island, while the- Turkish troops 
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were to be concentrated in the fortresses and eventtudly 
withdrawn. The Cabinet of Athens, however, declined 
to recall the expeditionary force, which remained in the 
interior till 9th May, when, after the Greek reverses in 
Thessaly and Epirus, an order was given for its return. 
Meantime Cretan autonomy had bi^n proclaimed (20th 
March). After the departure of the Greek troops the Cretan 
leaders, who had hitherto demanded annexation to Greece, 
readily acquiesced in the decision uf the Powers, and the 
insurgent Assembly, under its president Dr Sphakianakis, 
a man of good sense and moderation, co>operated with the 
international commanders in the maintenance of order. 
The pacification of the island, however, was delayed by 
the presence of the Turkish troops and the inability of the 
Powers to agree in the choice of a new Governor-General. 
The prospect of a final settlement was improved by the 
withdrawal of Germany and Austria, which had favoured 
Turkish pretensions, from the European concert (April 
1898) ; the remaining Powers divided the island into four 
departments which they severally undertook to adminster. 
An attack made by the Moslems of Candia on the British 
garrison of that town, with the connivance of the Turkish 
authorities, brought home to the Powers the necessity of 
removing the Ottoman troops, and the last Turkish 
soldiers quitted the island on 14th November 1898. On 
the 26th of that month the nomination of Prince George 
of Greece as high commissioner of the Powers in Crete 
for a period of three years (renewed in 1901) was formally 
announced, and on 21st December the prince landed at 
Huda and made his public entry into Canca amid 
enthusiastic demonstrations. After his arrival complete 
tranquillity has prevailed in tlio island.' On 27th April 
1899 the new autonomous constitution was voted by a 
constituent assembly, and in the following June the local 
administration was bmded over to Oetau officials by the 
international authorities. 

Among tho more recent works on Crete are : — IlAri.ix. Dcacrip- 
lion phyaUiue de Vile de VriiCy 3 vols. and Atlas, Paris, 1809. — 
8'riLLMAN. Thfs Cretan Insurrection of 18G0~GS. New York, 
1874 . — Edwardbs. Letters from Crete. London, 1887 .— Staviiakis. 
"I^TariffriK^ roO ir\ri0vtrfAou rijs Kpi^s. Athens, 1890. — ,T. H. Frf.rsr, 
A Short Popular History Crete. London, 1897 .~-Bickpoui>- 
8MlTa. CreMn Sketches. London, 1897 . — Lakoour. La Grille 
aneienne et moderne. Pari.s, 1898. — Victor Rrraui). Les Affaires 
tie Crite. Paris, 1898. See also Mrs Walk fOR. Eastern Life aw.l 
Scenery. London t 1886 ; and Old Tracks and New Landmarks. 
London, 1897. — H. F. Tozkr. The Islands of thcASycim. Oxford, 
1890. — J. D. BourchiFiK, “Tho Stronf^hold of the Sfihnkiotcs," 
Fortnightly Review^ August 1890. — E. J. Dillon. “Crete and 
the Cretans,” Fortnightly Review^ May 1897. — Blue-books, 1888- 
1891,1895-99. For tho antiquities 8»?n Svoronos. Numismaiique 
ile la CrHe aneienne (with a portfolio of plates). Ma^joii, 1 890.— A. J. 
Evans. Cretan Pktographs and Phoenician Script. London, 1895. 

(j. D. B.) 

OratIniSftI- See Patuology (metabolic diseusc^s). 

OrauS0| a department in the central plateau of 
France, watered by the Oouse. 

Area, 2161 square miles, distributed among 2.5 cantons and 266 
communes. The population decreased from 284,942 in 1886 to 
259,188 in 1901 ; births in 1899, 6176, of whicji 821 illegitimate ; 
deaths, 4624 ; marriages, 2040. There were in 1896, 594 schools, 
with 48,000 pupils, and five per cent, of tho population was 
illiterate. None of tho towns has a large population. The re- 
turns for 1896 gave the total area under cultivation at 1,09.8,210 
aoroa, of whioh 674,810 acres were plough land and 816,160 acres 
grass land. In 1899 the wheat crop returned a value of ^268,000, 
or loss than half that of rye, £562,000. Potatoes yielded a crop 
valued at £490,000, and the natural pastures and grass lands 
£814,000. Hemp, whioh is largely cultivated, gave a return of the 
total value (in harl and in seed) of £400,000. Chestnut is also an 
important culture. The live stock of 1 899 included 228,250 cattle, 
6 45, 690 sheep, 1 20. 540 pigs, and 1.4, 620 goats. 195, 000 metric tons 
of coal were mined in 1808; but metallurgy is in a backward slate. 

Orausoty Lttb or Oraiixoti a town and railway 
centre of France, department of S&one-et-Loire, in the 
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arrondifwement of Autun, 34 miles in direct line north-west 
of MaOon; The importance of its coal and iron mines, and 
ya«t engineering works of every description, has very much 
incroas^. The total number of jnsrsons employed in the 
coal mines exceeds 10,000, and about 9000 are engaged in 
the metallurgical departments. A network of railways 
with a total length of about 37 miles connects all >)ranches 
of the works, which now occupy about 1000 acres. The 
output of the coal-field (Oreusot and Blanzy) amounted in 
1899 to 1,647,694 tons. Special attention is paid to tho 
welfanj of the workers, and excelkmt schools have been 
established. Population (1881), 15,740; (1896), 19,713, 
(comm.) 31,589; (1901), 30,175. 

Crevlllantei a town of Sjiain in the province 
of Alicante. Population in 1897, 9846. It is built on 
rising ground, its flat-roofed houses standing picturesquely 
amidst rock, nopals, cactus, dwarf palms, and orange trees. 
In its neighlyourhood are two sources not far from each 
other, tho waters of which differ 25* Fahr. in temperature, 
and are used for irrigation. Tlio rugged territory around 
l)roduce8 wine, olives, wheat, spart gross, and famed 
melons. The local industries are manufactures of warse 
stuffs, spart cari)cts, oils, and flour. Thei-e are a medimvol 
castle, two fine churches, and a town hall. 

Cr6W0| a municipal borough (incorporated 1877, en- 
larged 1892)in theCrewe parliamentary division of Cheshire, 
England, 158 miles north-north-west of London, on the 
main line of the London and North-Western Railway. It is 
a railway junction where lines converge from Manchester, 
North Wales and Holyliead, Liverpool, North Stafford, and 
Hereford. It is inhabited principally by persons in tho 
employ mont of the London and North-Western Railway 
(Company. Crewe is not only one of the busiest niilway 
stations in the world, but is the locomotive metropolis of 
the London and North-Western Railway Company, who 
have centred here enormous workshops for the manufac- 
ture of the material and plant used in their railways. In 
1901 the 4000th locomotive was turned out of the works. 
Recently the station has been extended, both north and 
south, and a series of subterranean ways extending many 
miles have been constructed to enable mercliandise traffic 
to pass through without interfering with passengt^r trains 
on tho surface railways. The Railway Com|)any have 
erected one of tho finest electric stetions in the world, 
and electrical apparatus for the working of train signals 
has been brought into o]»eration. Tho station is fitted 
with an extensive suite of offices for the interehango of 
])ostal traffic, the chief mails to and from Ireland and 
Scotland being stopped here and arranged for various 
distributing centres. Its enormous railway facilities and 
its geographical situation as the junction of tho great 
trunk lines running north and south, tapping also tho 
Staffordshire potteries on the one side and the great 
mineral districts of Wales on the other, constitute it one 
of the most important links of railway and postal eoiu- 
inunication in the kingdom. The town owes its growth 
and impoi'tanco to the London and North-Western Rail- 
way ComiMiny, who built its princi]»al schools, i)rovi(le(l it 
with a mechanics^ institute, containing library, science and 
avt classes, reading rooms, assembly i*ooni8, «tc., and also 
with baths. Victoria Park, also the gift of tlie Company, 
was 0]>ened in 1888. There are five Established churches, 
a Roman Catholic church, and many Nonconformist 
chaixils. Two cattle-markets and a thmtro have been 
erected. Tho corporation have just comi>leted a technical 
institute and school of art. TJie area of the borough is 
2193 acres. Population (1881), 24,385 ; (1891), 28,671 ; 
1891) (on tho area a.s afterwards extended), 32,783; 
1901), 42,075, 
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CBICKET. 


T he era of the modem development of cricket may be 
definitely dated from the viait of the first Australian 
team to England in 1878. The previous twenty years had 
been devoted to the gradual improvement of the game 
throughout the country. But whilst the value of the 
work of the Uniring organizations had been enormous, 
interest in their encounters with local twenty-twos had 
steadily abated. The splendid prowess of the family of 
Grace set a new standard of ability, and the real value of 
county cricket bi!gan to be aj)])reciated after the enact- 
ment that no cricketer could play for two counties in the 
same season. Many had previously })lay(‘<l indiscrimi- 
nately either for tliat of birth or residence, wliilst one jdayer, 
Houtherton, represented four counties in tin? same season. 

The develoj)ment ami modificati<jn f)f modern cricket 
have considerably altered tlici gam(\ Tlie improvement in 
the ground has causcid the aViolition of long-stop, once the 
most importiint place in the field, that position not having 
Ihwii filled in first -class cricket since 1877. Over-arm 
action in bowling is now univtiisal, though occasionally 
lobs judiciously i>itclied and supported hy unusually 
brilliant fielding have proved effecjtive. ^J’lie tendency of 
tile modern attack is to Ixml for catches rathcT than on 
the wicket ; conserpiently llie j>ositionM of tlie field have 
boon much altered, thnM‘ slips being rpiite common, and 
four having been at times recpiired by very fast bowlers. 
Cover-point, whilst still an imj»ortant post, is no longer so 
brilliant a situatiofi as in the days when the Kev. V. K. 
Boyle became famous ; and l(»g Jiitting has- so entirely 
departed — the hist great (»xponont having Ixum William 
Oscroft — that f<»r some bowlers not a singliJ man is placed 
on the on-side. At tlui same time the conviction must 
growuiK)!! every <!areful observer tliat, whilst the increased 
precision of modern baiting continually augments the 
disadvantages under wliich the bowler labours, this is not 
only due to the adinirabh? condition of the turf, but also to 
a deterioration in fichliiig. Whether first-class cricketers 
])artieipato in more matches than tliey arc? ]>hy8ieally cajmble 
of ])1aying at the top of llieir skill in all ilepartments, or 
whether this additional handi(ta[» to the iKnvler is duo to 
lack of unison betwiuai ineinbe.rs of a side;, the fact remains 
that the evil of giant scoring can be lH\st remedied by 
improvement in fielding, which is largely a matter of 
]>orsonal effort, and without which the multiplication of 
matches is spoiling the ])erft'ction of the game. 

The accessories of cricket urt^ now very different from those 
in former days. Large ])avi lions with admirable accom- 
raodation for refnjslimeiit and dressing have replaced tho 
old tents or “booths,’^ whilst the general jniblic now finds 
spacious covered stands ami thousands of free seats on 
every county grouml. I'he- improved telegrajdi boards, 
giving the runs as scored and the numbers o])po8ite the 
names of both batsmen and bowh^rs on tho printed card, 
are oven now inferior to those em])loyed in Australia, 
where tho entire score and bowling analysis is often dis- 
played. Tho increasing amount of space devoted to the 
game in every daily ]>a]xr, and the publication of the 
averages weekly during tho season, indicate the enormous 
attention given by tho press to the game, whilst signed 
articlas by the most noted amateurs have become pro- 
minent in many popular journals, and the latest scores 
are a feature of each edition of tho evening {mpers. The 
legislative jK)wer over the game is still vested in the Com- 
mittee of Marylebonc Cricket Club, consisting of sixteen 
members, four retiring annually. Their places arc filled 
by general vote at the annual meeting of tho club, when 


all the suggestions for legislation have to be ratified by 
a ma^jority of those present. The new president of the 
club is annually nominated by tho outgoing president at 
the dinner held on the same evening ; but as this is badly 
patronized, it is now usual to mention the successor when 
responding to the customary vote of tlrnnks at the meeting. 

The line of demarcation between the professional and 
tho piteudo-amaieur has often given rise to much bitter- 
ness. It is of course tho rule that any amateur, ^ 
who desires it, may receive the money for which 
he is out of pocket in hotel and travelling expenses. But 
it lias been asserted that a number of jirominent amateurs 
derived large incomes under tho guise of expenses. Until 
Dr W. G. Grace retired from Gloucestershire to take the 
direction of the London County Cricket Club at the 
Crystal Palace for five years at a salary of a thousand a 
year, the question of his expenses was continually cropping 
up. Lord Alvcrstone as chairman of the Surrey County 
Cricket Club, also stated, on the retirement of Mr. W. W. 
Bead, that his case had been peculiar and would never 
become a j)reccdeut. JV)Wc.ss at cricket has undoubtedly 
helj)c<l amateurs to get comfortable billets not only a» 
schoolmasters, but in breweries, offices, and on tho execu- 
tive of county cricket clubs. A professional in first-class 
cricket obtains five pounds for each county match ho 
plays, and his hotel bill and third-class railw^ay fares in 
out-matches. It is the custom of many committees to 
give a sovereign to every professional who scores fifty nms, 
and money to those who perform the hat trick (t.e., take 
three wickets with consecutive balls) or make a “ century.” 
Yorkshire, however, leaves tlie donation of ** talent money ” 
to the captain, wliilst the M.C.C. give a bat to every 
amateur or jirofessional who scores a century for them. 
Professionals have always received ten pounds when jday- 
ing for Players Gentlemen at Lords, and a like sum was 
invariably paid in “test matches” (/.«?., bctw’een represen- 
tative elevens of England and Australia) up to August 
189G, when tho five jjroibssiorials selected demanded 
twenty pounds for their services. The affair created a 
gi-eat sensation, and eventually three of the five, having 
withdrawn their roques^t, were included on the side. In 
all tho test matches of 1890 twenty pounds w’as given to 
each professional cnqdoyed. Every county professional 
of jiroved ability has the prospect of a benefit towards the 
end of his career, and the proceeds of the Whit Monday 
match at Lord's is annually devoted to the recompense of 
one of tho professionals on the ground staff of the Maryle- 
bono Cricket Club. In December 1899, on Lord Hawke’s 
instigation, it was resolved at a meeting of the county 
secretaries that “ tho counties should reserve direct control 
over tho investment and dis])Osal of all cricket moneys.” 
The largest amounts have been recorded at Peel’s benefit 
at Sheffield and Mold’s at Manchester, when the subscrijK 
tion lists and thii gate money in each case exceeded X2500. 
Many counties now give winter pay to their professionala 
at al^ut fifty shillings a week, Yorkshire having been tho 
first to set the exainjile. Professionals in advanced yeara 
also derive benefit from tho Oicketers’ Fund, and obtain 
billets as coaches and groundmen. Umpires receive a 
pound a day, and each gets a cricket ball as a perquisite. 
Tho list of county umpires was first submitted by tho 
counties to the Committee of M.C.C. in December 1882 
to prevent any one standing when his own county was 
playing. Latterly the county captains have selected 
tivonty umpires to act in the county matches of the 
following year. 
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The present rules differ in many respects from those in 
use in the middle of the last centuxy. The trend of cricket 
legislation has been in three directions: (1) to 
^ put county qualification on a more equitable 
basis ; (2) to enforce fair bowling ; and (3) to increase the 
ehances of bringing matches definitely to a conclusion. 
^1) The question of county qualification has been a matter 
of constant friction. The importations of Mr J. J. Ferris 
to Glloucestershire, and of Albert Trott and Koche to 
Middlesex, aro examples of men qualifying from Australia. 
Mr F. 11. Spofforth, of New South Wales, has played for 
Derbyshire, for which county the West Indian Mr C. A. 
OUviorre has qualified, whilst Mr O. C. B. Llewellyn 
and Mr C. O. H. Sewell, of the Cape, have played re- 
spectively for Hants and Gloucestershire. Some wealthy 
counties practically purcliascd skilled professionals born out- 
aide their boundaries, and county teams have been seen in 
which only two members on the side were actually quali- 
fied by birth. The rules had, however, stood unchanged 
since 1873, except for the addition in 1888 that a man 
can play for his old county during the two years that hcj 
is qualifying for another, until the now code came into 
operation in 1900. (2) Unfair bowling has Injeu ] pre- 

vented so far as possible, but the umpires have often 
failed to agree in penalizing bowlers who were widely 
accused of throwing. The chief discussion arose over the 
delivery of Crossland, and after Lord Harris had openly 
made himself the sipokesman of the malcontents an unfor- 
tunate difference arose between Notts and Lancashire. 
Just as the question of Cros.slaud’s action threatened to 
cause a serious schism, it was discovered that he had lost 
bis residential qualification, so the matter terminated 
through a side issue, and Crossland was never no-balled 
by any umpire. There are six ] prominent instances of 
iio-balling for throwing in first-class matches, tlie most 
sensational being those of Mr E. Jones in Australia, Mr 
C. B. Fry, Mold, and Tyler, the miqpirc iii each ciisij Iwing 
James Pliillitps ; in the two last-named cases even when the 
bowler was not at his end and he was standing at sf|nare-lcg. 
Hopkins of Warwickshire was no-balled by Titchmarsh in 
1898, and Captain Bradford of Hampshire by tbree 
umpires in 1899. The delivery of several great Inpwlers 
has been impeached, and Mr F. B. Sjpoffortli in a letter 
to a sporting pajpcr in January 1897 stigmatized IkpUi Mr 
T. II. M‘Kibbiii and Feel. The action of Mr M. A. 
Noble in the Australian team of 1899, <pf Mr W. C. 
Hedley, Mr W. F. Forbes, and Watson, all aroused 
marked difference of opinion. (3) The alteratiipii of 
the follow-on rule and the legislation (pf the right of 
<loclaring an innings closed were made in conseciuoiicc 
of two remarkable exhibitions in the university matches 
of 1893 and 1895, whilst in other C4xses batsmen liad 
obviously knocked down their wickets. The result in 
minor matches has not liocn conducive to tlie i>opu- 
larity of the game, for instances liave often been given 
of cricketers not getting an innings in several succes- 
sive games; but in first-class fixtures Dr W. G. Grace 
is the only captain who has yet applied •the closure and 
lost the game. The enormously increasing ipcrcentage 
of drawn games, now annually over 63 ipcr cent., is 
Attributed to the excellence of cricket pitches; and sug- 
gestions for heightening and broadening the wicket, rc- 
•ducing the size of the Imt, deciding unfinished fixtures on 
the first innings, and giving the losers of the toss the 
option to bat first in the return match, have Ixjen widely 
•discussed and thus far negatived. The Committee of 
M.C,C., in May 1900, tried the experiment of the aboli- 
tion of boundaries by the erection of a netting round the 
ground. Several alterations were effected in the compli- 
«cated Intern of scoring thus introduced, but the entire I 
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attempt was pronounced a complete failure and soon 
abandoned. The law of leg-before- wicket has also been 
much discussed, owing to the general objection to the 
growing habit of deliberately |putting the body or h‘gs in 
front of a breaking ball instep of ^playing it with the bat. 
To Gunn and Shrewsbury belongs the reputation of first 
rejpxlarly practising and jperfecting a form of legiliinatu 
cricket absolutely at vjiriancti with the spirit of the game, 
and their example has bt»en widely followed, t(p the detri- 
ment of the attractiveness of batting. In 1881 Lord 
Harris proi>osed that the side hpsing the toss in the first 
match should have the option of choice of innings in the 
' return engagement ; but this was never tried. In the 
' previous year he had commented on the prevalence of 
illegal-sized bats, and in 1884 nearly all the prominent 
cricketers apjpcarod with bats which had been shaven down 
to the proper width. 

Lord Harris, 7th December 188C>, projposed the estab- 
lishment of a orieket council, which was organized 12th 
June 1887, a date practically coinciding with 
th(j centenary of the M.C.C\ It was expressly 
stated that the new body should have no pow'fir 
j over the laws of the game, but Ixi coinpetejit to 
amend the rules of county cricket qualification, whilst at 
the meeting in December 1887 a discussion was raisiid on 
the leg-beforo-wicket qucsticpii and ipu the reduction of 
scoring. In Dccemlper 1889 Lord (.'obham became cliair- 
man, on the aippointment of Lcprd Harris to be governor of 
Ikpiiibay. On lltli August 1890, at th(^ Oval, with Mr J. 
Shuter in the chair, the council received the rcjKPit of the 
committee appointed to draw up a classification of counties. 
The scheme advocated that the shires should be divided into 
three sc'cticpus, with the suggest i(.)U ihiit tlie lowest county 
in the first and the highest in the second should, in the 
following season, ]phiy home-and-home matches, the winner 
to l)c qualifiiMl for inclusion in the premier hotly. On 2rpth 
October the representatives of the st'cond class ctamtics 
held a meeting protesting against the jprojpostul new legis 
latioii, Dr Bussell Bencraft Ixing in the chair. At the 
meeting of the cricket council <ni 8th December 1890, 
with Mr M. J. Ellison jircsiiling, on the motion that the 
w'hole question of classification be discussed, Mr A. J. 
Webbe proposed as an ameiidiucnt that the meeting be 
sus)pended nhie r/tV, which w^as carried by the chairman’s 
casting vote, thus jputting an abrupt and unexpected 
termination to the existence (d’ this abort i\’e assembly. 

3’he classification of counties was introduced by Mr 
Ellison at the meeting of the county secretaries December 
1893, for the express pur; pose “of doing away 
with that very invidious distinction which had 
existed for some years and alpolishing that 
hated word ‘ championshijp,’ which the whole 
cricket w^orld would be glad to get rid of.” This 
opinion w^as proved to lx? en*fpnc.*ous. A special meeting 
was called for 1st May 1894, wdicu an amendment wus 
carried requesting the Cominitti*e of M.C.C. to consider 
and advise on the whole subject. The captains of the 
then first-class counties — Lord Hawke (Yorkshire), Dr 
W. G. Grace (Gloucestershire), Messrs J. Shuter (Surrey), 
S. M. J. Woods (Somersetshire), J. A. Dixon (Notts), 
F. Marchant (Kent), A. J. Welpbe (Middlesex), W. L. 
Murdoch (Sussex), and A. N. Hornby (Lancashire) — sent 
in a resolution that the fixtures of Derbyshire, Essex, 
Leicestershire, and Warwickshire be regartled as first-<'lass. 
This w’as ratified by the Committee of the M.C.C., who 
also included Hampshire in tlie following year. The con- 
solidation of county cricket has since caused the line of 
demarcation to be very marked, but Worcestershire was 
elevated in 1899, The earliest mention of a county 
championship had been in 1870. For a long time con- 
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sorvative folk and many prominent cricketers vigorously 
opposed what was to a great extent a creation of the 
sj;K)rting press. Popular opinion could not, however, be 
withBt<^, and it bc^mc presently evident that the interest 
of the public was most keenly aroused over tlie champion- 
ship, although the notion of a trophy in commemoration of 
the annual achievement was universally scouted. Finally 
the recognition of the county chami)ion8hip was forced 
uj)on the Committee of the M.C.C., who laid down the 
rule tluit “ one point sliall be reckoned for each win ; one 
deductixl for each loss. Unfinished games shall not be 
reckoned. The county which, during the sc'tison, shall 
have, in finished matches^ obtained the git'atest pro- 
prirtionate number of points sliall be rec^koiicd the 
clmmpion county.” The old way, prior to this enactment, 
had be(jn simply to regard the county wliich lost fewest 
matches m cliain pious, taking no account of pro])ortion. 
The actutil result has Injon to concentrate not only fwipular 
attention but the best efforts f)f the foremost cricketers on 
county fixtures. Therefore, the interest in the first-class 
fixtures of the M.C.C. us wcdl as other scratch teams 
has enormously diminished. Indeed, m important had 
county cricket become that it was thought necessary at the 
meeting of the secretaries in Dt^cember 1895 to propose a 
motion pledging tlic first-class counties to give up any 
players required to rojiresent England in the test matches. 

TJie list of champion counties is : - - 




IMnyinl. 

Won. 

Lutii. 

Drawn. 

1878] 

f Notts 

[ Glouccstcrshiro 

7 

6 

5 

4 

1 

0 

1 

2 

1874 

Derbyshire 

4 

3 

0 

1 

1876 

Notts 

10 

6 

3 

3 

1876 

Oloucostorshln) 

8 

5 

0 

8 

1877 

Gloucestershire 

8 

7 

O’ 

1 

1878 

Middlesex 

« 

3 

0 

8 


r Notts 

12 

5 

1 

6 

[ Laijciishiro 

10 

5 ’ 

1 

4 

1880 

Notts 

10 

6 

1 

8 

1881 

N oils 

13 

10 

0 

8 

1882] 

f Notts 

12 

8 

1 

8 

[ Laucashiro 

14 

10 

1 

3 

1883 

Notts 

12 

4 

1 

7 

1884 

Notts 

10 

9 

0 

1 

1886 

Notts 

12 

6 

1 

5 

1886 

Notts 

14 

7 

0 

7 

1887 

Surrey 

16 

12 

2 

2 

1888 

Surrey 

11 

12 

1 

1 

1 

r Surrey 

14 

10 

3 

1 

im] 

Lancashire 

14 

10 

3 

1 


[Notts 

14 

9 

2 

8 

1890 

Surrey 

14 

9 

3 

2 

1891 

Surrey 

16 

12 

2 

2 

1892 

Surrey 

16 

13 

2 

1 

1893 

Yorkshire 

16 

12 

3 

1 

1894 

Surroy 

16 

13 

2 

A tie 

1805 

Surrey 

26 

17 

4 

5 

1896 

Yorkshire 

26 

16 

8 

7 

1897 

Liiuoashiro 

26 

16 

3 

7 

1898 

Yorkshire 

26 

16 

8 

7 

1899 

Surroy 

26 

10 

*2 

14 

1900 

Yorkshire 

2.S 

16 

0 

12 

1901 

Yorkshire 

27 

20 

1 

0 


We now come to the perfonuanco of the counties. Notts haa a 
great record. Daft and Oscruft Avith the bat, and Shaw and 
Morley, })erhan8 unrivalled as a pair of bowlers, left 
*2*22" traditions well 8Uj[»ported by Guim and Shrewsbury, 
orreavr* exceptionally able batsmen. With them was 

aasooiated Scottou, most patient of ‘‘stone wallers,” whilst Hariies, 
Flowers, and Attowell did splonthd service (the last-named being a 
remarkably steady bowler, keeping a good length, which gave him 
an abnomal numW of ** maidens”), and Sherwin was an excellent 
auooeasor to Plumb and Wild at the wicket. Latterly Mr J. A. 
Dixon, for many years a vigilant captain, lias seen a considerable 
decline in the mrtunes of the county, the slow play of the home 
side nlioiiating popular support at Trant Brid^ until the advent 
of a dashing batsman in Mr A. 0. Jones. With Shrewsbury, the 
latter scored 391 v. Gloucestershire in 1899, that being a ** record *' 
for first wicket. From 1878 to 190*2 Notts won 155 matches, lost 
90, and drew 109. 

Gloucestershire, founded iu 1871, and so long known as the county 


of the Graces, at the outset played an entirely amateur team. 
Apart from the prowess of the three famous brothenh-£. 

W. G., and G. F. Grace— many fine cricketers have appeared on* 
the side,' such as in the earlier days Messrs F. Townsend, W. E. , 
Glllxfit, and J. A. Bush, a notable Btumiier ; in tlie middle periodt 
Midwinter, Mr J. Cranston, Mr 0. G. Kadclifie. and Woof; more 
recently the colonial inqiqrtatioiis, Messrs J. J. Ferris and 0. 0. U. 
Bcwell, and latterly that tremendous ** slogger,” Mr G. L. Jessop, 
and Mr C. L. Townsend, a remarkable left-handed batsman. From 
1871 to 1902 Gloucestershire won 115 matches, lost 164, and 
drew 114. This county can boast the only cricketers who have 
scored ‘2000 runs and taken 100 wickets in the same season, namely, 
Dr W. O. Grace (1873), Mr C. L. Townsend (1899), and Mr G. L. 
Jessop (1900). 

Lancashire, founded in 1864, has been directed by one of the 
hardest of hitters and best of captains, Mr A. N. Hornby. With 
his name will always be associateil that of the patient Barlow. 
The bowling of Crosslaud, Nash, and Watson aroused discussion 
and evoked legislation on the nature of a fair delivery. The four 
brothers Steel did noble service wlicn able to play, Mr A. G. Steel 
especially uniting marvellous skill with consummate theoretical 
knowledge. Briggs proved a clever left-handed hat, who gradually 
became one of the pniicipal bowlers in England. Sugg, who 
migrated from Yorkshire and Derbyshire, was a very aggressive 
bat, and Pilling was the finest English wicket-keeper. A great 
professional bat of the defensive type is Albert Ward, and the 
present captain is the famous Harrovian, Mr A. C. MacLaren, who 
}>layed in such magnificent form as to be chosen to occupy that 
post for England in the four last test matches with the Australians in 

1899. He made the highest individual score in a first-class match, 
424 against Somerset ut Taunton in 1895. ITie Buccess of Mold 
as a fast bowler, the excellent cricket of Cuttell, and the batting of 
liaker and Tyldesley, have alike proved invaluable. From 1873 
to 1902 Lancashire won 228 matches, lost 106, and drew 105. 

Yorkshire, whose county club was founded in 1861, was at one 
time a team of jirofcssionals, but of late years Lord Hawke has 
been the captain. Its team, always good, lias plaved the best and 
most attractive cricket, culminating in the highest honours in 

1900, when the side went through a programme of twenty-eight 
iixturcs ivithout sustaining a reverse. In the earlier period IJlyctt, 
Hall, and Lockwood were the must notable bats, Bates and Emmett 
valuable all-round men, with Freeman and Hill as straight fast 
bowlers. As wiokot-lveei>cr, 1‘inder W’as succeeded in turn by the 
capable brothers Hunter. In recent cricket Brown and Tunniclilfe 
have become famous for tboir partnerships. In 1898 v. Derbyshire, 
at Chesterfield, their stand of 554 runs is a world record, whilst 
V, Surrey in 1897 th(*y scored 328 for the first wicket. TunnicHtfo 
has also caught out more batsmen than any other fieldsman. Hirst 
and Wainwright have been efficient all-round men, of value to any 
side ; Haigh is un excellent fast bowler, and Mr Ernest Smith a 
useful but. Wilfrid Rhodes has also made a great name with the 
ball very early in his career, and in 1900, in county luatdics alone, 
ho took 206 wickets for 12 riiiis apiece. The admirable all-round 
cricket of Mr F. S. Jackson has been of immense value, and Denton 
has done creditable work both with the bat and in the field. In 
earlier times Mr Sellars, Lee, and Preston were all successful, and 
Edmund Poate in his prime was never surpassed os a bowler. The 
county record to 1902 was 257 victories against 114 defeats and 131 
draws. 

Middlesex was founded in 1868 on the initiative of the renowned 
family of the Walkers, seven brothers, the record of whose prowess 
has been latterly written by Mr W. A. Bctteswortli. The county 
team was subsequent! jr controlled by Mr A. J. Webbe, a notable 
old Oxonian. Pre-eminent in a team relying much on amateur 
talent was Mr A. E. Stoddart, one of the grandest bats of any 
period and a shrewd judge of the game, whose retirement from 
county matches was universally lamented. Sir Timothy O’Bricik 
in his prime was also very sound, and his performance with Mr G. 

F. Vernon against Yorkshire in 1895 will live in the annals of the 
game. The triumvirate of Studds— Messrs J, E. K., G. B., and 
C. T.— did fine woyk in the ’eighties, and a number of other univer- 
sity cricketers have assisted the metropolitan county: Messrs J. 

G. Walker, P. F. Warner, M. R. Jardiiie, E. A. Nepean, E, H* 
Buckland, F. J. N. Thesiger, H. J. T. Bosanquet, F. H. E. Cun- 
Hffe, F. G. J. Ford, W. J. Ford, A. F. J. Ford, J. Douglas, E. 
Lyttelton, R. N. Douglas, C. M. Wells, P. J, de Paravicini, P. J. 
T. Henery, C. I; Thornton, W. H. Hadow, and A. W. Ridley, may 
all be cited. Nor must the work of Messrs T. S. Pearson, 8. W. 
Scott, E. M. Hadow, and J. Robertson be forgotten, and the 
lengthy servioes oi Mr A. J. Webbe will be memorable in county 
annals. After the retirement of Mr Alfred Lyttelton, no stumper 
of ability could be found until the appearance of Mr Gregor 
MacGregor, the finest amateur wicket-keeper and a good capt&i. 
The attack — led by J. T. Heame, most willing of good-&igth 
bowlers, and the spirited Australian, A. E. Trott, with such usSul 
changes as Bawliti and Roche— is formidable. Trott both in 1899 
and 1900 performed the hitherto unpneedented feat of scoring over 
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X^OO nioft and' taking 200 wicketa. From 1873 to 1902 Middleaar 
won 181 matohea, loaing 117, with 96 unfinished. 

Surrey, one of the oldest counties, naased through vioiasiiudes 
when Juiip, Pooley, Soutliertou, and Humphrey graw old. Under 
the energetio direction of Mr J. Shuter they again came to tlic 
i'rout, and for several years the excitement over the Bank HoU> 
day match with Notts was intense, 63,768 people witnessing the 
game in 1892. So remarkable a cricketer as George Lehman ii 
would alone have made a side famous, and he received admirable 
support from Beaumont and Bowley. In those days Mr W. W. 
Bead was performing marvels with the l>at, and Abel showed ox- 
traordinary ability, being the lineat oricketer of his inches in the 
world. His biggest score was 367 not out v. Somerset in 189U. 
Maurice Bead, a dashing hitter, Mr W. K. Holler, and the late Mr 
M. P. Bowden also did yeoman service. Mr K. J. Key then be> 
came captain ; and Brockwell, a valuable and hard-working all- 
round player, sprang into {womineuce. With Abel he scored 379 
V. Hants, 1897, the largest of many notable stands. Shaqie had a 
brief and sensational success with the ball, and Lockwood became 
almost us deadly as Lohmann. Yet more famous has been Torn 
Richardson, who from 1893 to 1898 was absolutely a terror to all 
Surrey's opponents, taking 1340 wickets for 20,000 runs. Hay- 
ward, nephew of the famous Cambridgeshire professional, gained 
fame as a wonderfully judicious bat ; and his superb play in the 
test matches of 1899, when he averaged 65, may be considered the 
highest standard attained by any salaried cricketer. Mr 1). L. 
A. Jephson, advancing on his university reputation, developed 
dogged defence combined with ^oat punishing power, and became 
the only modern lob bowler of calibre. Surrey up to 1902 had 
won 242 victories against 138 defeats and 109 drawn games. 

Sussex has always been hampered by lack of ellectlve bowling 
and by the run-getting capability of the county ground at Brighton. 
In the 'eighties the performances were of the feeblest, but better 
days came when the Australian, Mr W. L. Murdoch, qualiiicd. 
Of more value was the inclusion of Kumar Shri lianjitsinhji, the 
Indian cricketer, whoso dexterity and grace as a batsman have never 
been surpassed. He actually scored 2780 runs in 1896, averaging 
67, while in county matches in 1 899 he amassed 2666, averugiug 
76, and in 1900 his average of 83 was obtained for an af^regato of 
2663 runs. Mr C. B. Fry is a brilliant bat ; Mr P. H. Latham 
has scored largely ; and Mr W. Nowham, with Mr G. Brann, bore 
the brunt of the batting for fifteen years. The bowling, in spite of 
the brothers Hide, has always been weak, though the lobs of 
Walter HumpUreys were sometimes puxxlitig, ana Alfred Shaw 
emerged successfully from his retirement in 1894. Sussex from 
1873 to 1902 could (daim only 80 victories against 196 defeats, with 
104 undecided fixtures. 

Kent (the modern county club, dating from 1870) has varied 
considerably, and has played more cricketers in its team in the 
past twenty-five years tiiaii any other county. The incalculable 
value of Lord Harris as batsman and captain was terminated by 
Ills ap|K)iiitment as governor of Bombay. In the earlier period 
Messrs Frank Penn and Ivo Bligh were the greatest batters, with 
Mr £. F. S. Tylecote as wicket-keeper. Then came Mr W. H. 
Patterson, a remarkably sound bat, and Ih^y. W. liaslileigh, with 
Mr M, C. Kemp behind the stumps, Mr Stanley Christophersou us 
bowler, and that hard hitter Mr F. Marchant. In 1898 the latter 
lianded over the reins of office to the Wykehamist, Mr J. B. Mason, 
an admirable all-round cricketer, who has been assisted by the fast 
bowler Mr W. M. Bradlev and by Mr G. J. Burnup, an obstinate bat 
difficult to dislodge. iHie family of the Hcariies have done ad- 
mirable service for Kent, ami the bowling of Martin and Wrij^lit has 
proved efibetive, whilst Blythe is useful with left-handed deliveries. 
From 1873 to 1902 Kent won 119 matches, lost 165, and drew 95. 

Uorbyshire, founded in 1870, fared so poorly after the decline of 
their two fast bowlers, Hay and Mycroft, that conspicuous failures 
in 1880 and 1837 caused the county to be dropped from first-class 
fixtures until 1896. The re-inclusion was due to the excellent all- 
round play of Davidson, the steady batting of Chatterton, and the 
fine cricket of Storer, a great wicket-keeper, who could bat and on 
occasion bowl. Hulme bowled well when health permitted. The 
achievements of the county, whilst reckoned fiilt-class, up to 1902 
were only 36 suocesses agaiust 123 defeats, with 63 unfinished 
fixtures. 

Somersetshire only came into the first rank in 1891, and has 
since played an attractive though not always a successful game. 
The retirement of the captaiii, Mr H. T. Hewett, a brilliant left- 
handed hitter, was an incalculable loss, Giough his successor, Mr 
S. M. J. Woods, has worked with untiring courage and ability. Mr 
L. C. H. Palairet, the best bat in the county, with Mr H. T. 
Hewett, scored 846 in partnership v. Yorkshire 1892, Messrs E. 
0. N. Palairet, Y. T. Hill, and W. N. Eoe, have been valued batsmen, 
Bev. A. P. Wickham and Mr A. £. Newton excellent stumpers, 
and, Tyler a successful slow bolder* Up to 1902, 36 victories were 
soored agaiiist 89 defeats, vdth 89 unconduded games. 

EsseXf a comparativelv new county, bwes its elevation in 1895 
iprigindw to the ^Xtenons of Mr C. £. Green. The eleven 


K sscs a quartette of bowlers with notably di verbified styles : 

rs 0. J. Kortright, F. G. Bull, Mead, and Young. Tln^ 
batting of Messrs P. Perrin, C. M'Gabey, and A. J. Turner, witli 
Oaiqienter, has been wonderfully good. No small part of Ihu 
success is due to the pi'csonce of that fine player, Mr A. P, Lucab, 
who took part in the first test mutch in 1880, and twenty yeai's 
later still averaged over 27. To 1902 the county had 41 gains to 
36 losses and 60 undecided fixtures. 

Warwicksliire has jdayed steady but unattractive cricket. ^Ir 
H. W. Bainbridge has proved valuable as captain and bat, the 
brothers Quaifo have scored heavily though slowly, Diver has often 
made long innings, and Lilley has been pre-eminently the modern 
English wicket-keeper. The achievement from 1896 to 1902 was 
28 victories aj||(aiiist 36 defeats and 02 draws. 

Leicestershire has been least successful of all. Apart from 
Pouglier, Mr C. E. do Trafibrd has had no xduyer of rank under 
his captaincy, though Woodcock is a straight fast bowler. From 
1896 to 1902 only 16 wins, 67 losses, and ‘36 draws make a poor 
chronicle, and the batting collapses liuve been fre({ueui. 

Worcesteraliirc, only promoted in 1899, owes its advance mainly 
to the capital cricket of the Foster family. 

Largely relying on military assistance the form of Hauipshira 
has been uncertain. The batting of Major Poore in 1899 has never 
been approached. In tw o montlis he scored 1399, with an uvtuago 
of 116. Grand batting capacity has also been displayed by Captain 
Wynyard. These two scoml *411 v, Somerset in 1899 before they 
w’ore separated. From 1896 to 1902, 24 wins, 62 losses, and 39 
drawn games form the record of what is the oldest cricket county 
in England. 

In Dtjcember 1894 Mr P. H, Foley announced that the majority 
of the eighteen counties outside the important shires had agreed to 
the institution of a chaminonship among the second-class counties. 
This met with cum|duie success, though it was uiifurtuuale at the 
outset that Cheshire, who had not lost a game in 1894, could not 
enter the competition. In 1896 Worcestersliire w-as bracketed 
champion with Norfolk and Durham, though third according to 
the ruling of M.C.C. In 1896 Worcestershire came out easily 
first, with only one defeat inflicted by Norlhuiiiptoiishire, whilst 
in 1897 and 1898 they i>ussesscd an unbeaten record, which caused 
their elevation to the front rank. In 1899 Korthaiiiptunshire and 
Bucks obtained the highest percentage of ])oints, though the 
record of Glamorganshire, wlto only lost one game to the Surrey 
Second Eleven, was infinitely siiijerior. In 1900 Glamorganshire 
and Norihamptonslurc alike came through their list of fixtures 
without sustaining any defeat. It must bo pointed out that the 
level of play in minor county cricket is of a standard distinctly 
lower than that of even the less successful first-class counties, hi 
1899 and 1900 the following minor counties played eight games 
apiece: — Northamptonshire (Mr T. Uorton, ca])tain). Bucks (Mr 
1*. J. do Paravicini), Glamorganshire (Mr J, H. Brain), Nor- 
folk (Mr L. C. V, Bathurst), Hertfordsliire, Durham (Mr J. F. 
Whitwell), Northumberland (Mr F. G. Clayton), Wiltsliiro (Mr 
A. M. Miller), Berkshire (Mr A. C. M. Croome), and Cambridgeshire. 
Oxfordshire (Mr C. C, Bradford), Bedfordshire (Mr L. C. H. 
Thriug), Dovonshiro, Cornwall, Monmouthshire, Rutlandshire, 
Cumberland, and Lincolnshire have aho put elevens of varying 
ability in the field within the last few seasons. The popularity of 
cricket does not socni to progress much in either Scotland or Ire- 
land, tliough the Dublin University crack, Mr Lucius Gwyiiiie, 
twice played fur Gentlemen v. Players, and proved himself a steady 
left-handed bat. 

The Marylebone Cricket Club has always remained the domina- 
ting authority on tlie game. Apart from its legislative powers, it 
has played an unparalleled number of matches. Bo- jvoa- 
tween 1878 and 1899 no less than 3161 fixtures have county 
taken jilace, of which the premier club won 1730, losing cricket, 
607, with two tics and the remainder drawn. First- 
olass fixtures between 1878 and 1902 numbered 289, of which 136 
were successful, 106 auded in defeat, and 60 W’ere unfiuishe(l. With 
increased interest in county fixtures, the engagements of M.C.C. 
with counties have latterly deteriorated into trial matches for 
promising colts, tlie best amateurs of the county often declining to 
encounter the weak and unsatisfactory elevens put into the field 
by the club even at headquarters. As an example of the increase 
in county fixtures, it may be mentioned that the niatc]»-list for the 
following season was first published in Lillywhite’s Annual for 
1882, and occu]ned two pages, whilst in the issue for 1899 the 
forthcoming matches filled nine {mges. Mr Henry Perkins, as 
secretary to M.C.C., was in 1898 succeeded by Mr F. E. Lacey, 
who used to play for Hants, and rej)reseiited Oaiiibridge in 1882. 
The M.C.C. celebrated its centenary in 1887 b^ra banquet at which 
the president for the year, Mr E. Ohaiidoa Leigh, took the chair, 
the matches for the commemorative week being England v, M.C.C., 
and Ground and Gentlemen of M.C.C. v. Eighteen Veterans, In 
18961 Eingari celebrated their jubilee by playing the Gentlemen 
of England at Lord’s. The historic wandering club is still para- 
mount at the Canterbuiy Weeki though county fixtures an now 
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the rule. Scarborough and Haetinga also have important cricket 
i'estivala at the conclusion of each stiason. 

The University mstch yearly snstaiiis its importance and 
interest Up to 1901, 66 matches had been played, of which 
Cambridge have won 62, Oxford 30, and 5 have been left drawn ; 
508 by Oxford in 1900, 388 by C'anibridge in 1872 and 1892» anil 
Mb by Oxford in 1892 are the highest totals. Mr K. K. Foster's 
171 in 1900, Mr K. J. Key’s 148 in 1886, and Mr M. B. Jardiiie’a 
140 in 1892, are the largest individual scores, whilst Mr K. .T. Key 
and Mr G. K. M. Wilson have the best batting averages for the 
match. Eton has played Harrow 75 times, losing 82 and winning 
28. The chief scoros are Mr K llaylcy’s 152 in 1841, and Mr T. 
O. O. Cole’s 142 in 1897, the highest total being Harrow’s 888 in 
1900. Cricket is enthusiastically nlayed at all tlie public scdiools. 

Oentlomcii v. Players at Lr^nt’s always forms the crowning 
tussle of the year. In addition to the companion but less ropre- 
aentative fixture at the Oval, matches under this title have been 
played at Prince’s, Hcarl)orough, Hrighton, and Hastings. Dr W. 
C. Grace has made fifteen three>Hgure innings — 217 at Brighton, 
215 at Oval, 174 at Scarborough, 1G9 at Lord’s— all these being 
at the time records in the match on the ground. At Hastings 
ho has Hcored 181, and at Prinoo's 110; but (lunn scored 169 at 
Hastings, and G. F. Gnvee 184 at Prince's. Abel made 247 at the 
Oval, whilst Mr K. E. Foster made 102 not out. and 136 in the 
name match at Lord’s, Barnos 180, Brown 163. Altogether there 
have been 144 encounters, of which the amateurs have secured 51, 
and the professiotials 70 matches, 22 being itnfitiislied and 1 
resMlting in a tie. In 14 of these the aggregate exceeded 1000 ; in 
1H99, 1258 was scored at the Oval for 80 wi. kcts, end in 1900, 
1274 for 38 wickets, the Players going in to make .508 on fourth 
hands and winning by 2 wickets. North v. South has hij»sed from 
its former position of importance, and M.O.C. r. Kiiglaml and 
Over Thirty V. Under Thirty have been dropped, (ienllciiieii no 
longer play 1 Zingari at Scarborough, nor does East o|)])ose We.st. 
Smokers v. Non-Smokers ]iroved interesting at Lord's in 18<s4, 
Notts played England in l«8(i, Surrey opposed England in 1895 
(tlio testimonial match to Mr W. VV’. Read), .Surrey and Sussex 
eonfrontod England in 1898 and 1900, and the Home Counties 
filayed the Rest of Knglaml in 1899. I^ord ShelTieltl’s leaiii, Daft’s 
team, and hotli Mr A. E. StoiMart’s teams jdayed tlie Rest of 
JCitglaiid on their return from Australian tours, the last two defeat- 
ing formidable ojijionents. 

Tho visits of the Australian teams to England have aroused 
vti))aral1eled interest and acted as an itnmeuse. incentive to the 
A tmmi The greatest sensation was caused when the 

dcfeatc<l a powerful 

mmichmm '-U* eleven in a single day, disposing of them for 88 

* and 19, Mr Spoffortli taking 6 wickets for 4 runs, an<l 
Mr Boyle 5 for 8, wliilst the Australians fielded su{>crhly. Their 
in-owess was well maintained when, in Boptember 1880, Au.stralia 
for the first time mot the whole strength of England, for though 
the Old Country won by 5 wickets the honours wore fairly divided, 
especially as Mr Sj»olfortli could not play. Dr W. G. Grace with 
a luagniticeiit score of 1.52 headed the total of 420, but even liner 
was Mr W. L. Munh>c.h’s im|»erturl)ahle display, when lie carried 
his hat for a superb 153. From 1882 onw'ards tho (’olouials, with 
two o.xcoptions, at Blackpool iiiul Skegness, only played oleven-a- 
side matclies. Such howlers as Messrs Siioflbrth, Boyle, Palmer, 
tlarrett, and Giffeii hecumo houstdiold names. Nor was the hatting 
Jess admirable, for Mr Murdoch was supported by Messrs Massie, 
M ’Donnell, Bannerman, Horan, Bonnor, and Jonc.s, whilst tho 
wicket-keeper Avaa tho unrivalled Mr McCarthy Blackhain. This 
visiting side in 1882 was the greatest team of all ; 23 matches 
were won, only 4 lost, and England was defeated at tho Oval by 
7 runs. In 1884 ICnglish criekot had improved, and the visiting 
Tt’cord was hardly so good. The Htupondous match against Eng- 
land at the Oval will never Iw forgotten. The Colonials scored 
551 (Mr Murdocli 211, Mr M ‘Donnell 103, Mr Scott 102), and 
England responded with 846, Seotton and Mr W. W. Road adding 
151 for tho ninth wicket. Mr Scott’s team in 1880 proved loss 
successful, for all three test iriatchcH were lost, and oi^ht defeats 
had to be sot against nine victories, hut GifTon covered himself with 
ilistinction. This was the first tour under tlio auspices of the 
Molliourno Club. M 'Donneirs team in 1888 was rendered remark- 
able by tho appearance of Messrs Tumor and Ferris. The former 
took 814 wickets for 11 runs each, and tlie latter 220 for 14 apiece, 
'fo all appearance they rcdoeiiicd a ]>oor tour, 19 matches being 
won and 14 lost. Tho 1890 tour, though Mr Murdoch reappeared, 
proved di8ap]M)inting, both tho test matches lieing lost and defeats 
ror the first time exceeding victories, though tho two bowlers again 
iMtrformed marvellously well. After an interval of three years, Mr 
Ulaokham captained the aoveuth team, which was moderately 
fortunate. Messrs Graham and Gregory batted admirably, and 
tho magnificent 149 of Mr «). «1. Lyons, v. M.C.C., electrified 
«)>ectators, and was perhaps tho finest display of punishing cricket 
over recorded. In 1896, though they did not win the rubber of 
tost matches, tho Coloniali were most sucoesiful, 19 matches being 


victories and only 6 lost. Messrs Gregory, Darling, Ire^le, GittSm* 
Hill, and O. H. 8. Trott were tho beet bats, and the last-named 
made an admirable skipper. Mr H. Trumble kept an excellent 
length, and whilst the wickets lasted Mr E. Jones was deadly. 
Finally, the Australian representatives in 1899 demonstrated that 
they wore the best since 1882, 16 successes and only 8 defeats 
(o. Essex, Surrey, and Kent) being emiihasized by a victory over 
England at Lord’s by tho handsome margin of 10 wickets, the only 
one of the five test matches brought to a conclusion. The steady 
batting jirovod untiring, Mesurs Noble and Trumper, both new- 
comers, being sufierb. The latter, r. Sussex, made 800, the largest 
individual score ever made by an Australian in England, the 
previous best having been 286 by Mr Murdoch in the correspond- 
ing match in 1882. Mr H. Trumble scored 1188 runs and took 
142 wickots for 18 runs apiece, and Mr Darling not only made a 
judicious captain, but scored tho biggest aggregate, 1941, ever 
obtained hy any batsman touring with a Colonial eleven in England. 
On the home side, Hayward did sound service as a hatter, and hia 
stand with Mr F. S. Jackson in the fifth test match yielded 185 
runs for the first wicket. In England tho ten Australian teams 
have ]>layGd 820 eleyen-a-sido matches, winning 149, losing 74, and 
leaving 97 unfinished. Their highest innings was 843 v. Past and 
J’n-seut of Oxford and Cambridge at Portsmouth 1893, and the 
highest against them 576 for England at Oval 1890. Their lowest 
was 18, V. M.C.C. in 1896, when Poiigher took 5 wickets in 15 
halls for no runs, and tho lowest against them 19 by M.C.C. iu 
1878. Of the 24 test matches England has won 12 and the 
Au.straliana 8. 

The first team to visit Australia was organized in 1862. George 
Parr took out tho next in 1864, Dr K. M. Grace being the only 
amateur. In 1878 the Melbourne Club invited Dr \v. G. Grace 
to take out an eleven, and three years later .lames Lillywhite con- 
ducted a band of professionals. On this tour for tho first time 
Colonials contended on oipial terms, one match v. Australia being 
vrou by 4 wickots and tho othor lust hy 45 runs. Lord Harris iu 
tho autumn of 1878 took a toam of amateurs assisted by Ulyett 
and Emmett, winning 2 and losing 8 oleven-a-side oncountora, 
Emmett’s 187 wickots averaging 8 runs each. Shaw, Shrewsbury, 
and Lillywliite jointly organized tlie expedition of 1881, when 
Australia won tho second test match hy 5 wickets. Mr Ivo Bligh 
iu 1882 took a fine team, which whs crippled ow’ing to tho injury 
sustained by Morloy that eventually proved fatal. Four victories 
could bo sot against three defeats ; Australia winning the only tost 
match, owing to the batting of Mr Blaekham. Shaw’s second 
tour in 1884 showed Barnes heading both batting ami bowling 
averages, while six victories counterbalanced two defeats. In tho 
third tour Shrewsbury became captain, but tlie English for the 
first time encountered the bow'ling of Mr C. T. B. Turner, who 
took 27 wickets for 1 18 runs in two matches. Australia was twice 
defeated, the English captain hatting in fine form. On this tour 
was ]ilayed the Smokers t\ Non-Smokers, when the latter scored 
803 for 9 wickets (Shrewsbury 236, Mr \V. Bruce 181, Gunn 150), 
against tho howling of Briggs, Boyle, Lohmann, Mr Palmer, and 
Flowers. The winter of 1887 saw two Knglisli teams in Australia, 
one under Lord Ilawko and Mr G. F. Vernon, the other under 
Slirewshury and Lillywhite. Both teams played well, the butting 
being headed by Mr W. W, Read with an average of 65, and 
Shrewsbury with 58. Tho ill-success of liord Sheffield’s team in 
two out of three tost matches did not disprove tlio great merits of 
his eleven. Dr W. 0. Grace headed the averages with 44, and 
received the best support from Abel and Mr A. E. Stoddart, whilst 
Attewell, Briggs, and Lohmann all possessed fine bowling figures. 
Mr A. E. Stoddurt’s first team (in 1894) achieved immense success 
and was the best of all. In the first test match thev went in against 
586 runs and ultimately won by 10 runs. Ward making 75 and 117. 
Mr Stoddart himself averaged 51, scoring 173 in tho second test 
match, and Mr A. 0. MacLaren, who made 228 v. Victoria, Brown, 
and Ward all averaged over 40. The last tour conducted by Mr 
A. E. Stoddart proved less satisfactory, four of the five tost matches 
being lost, and some friction being caused by various incidents. 
K. S. Ranjitsinhji^ who averaged 60 and made 175 in a test match 
and 189 v. South Australia, and Mr A. 0. MacLaren, who scored 
five hundreds and averaged 54, were prominent, Hayward also 
doing good work ; but the bowling broke down badly. Altogether, 
in Australia, the English teams have played 87 eleven -a-side 
matches, winning 52 and losing 27. Of tho 26 test matches, 12 
liave been won and 13 lost. 

With regard to cricket in other parts of the world, many 
pleasant tours ^^ave been organize. The Philadelphians 
visited England in 1884, 1889, and 1897, when they won 
2 and lost 9 games. Messrs G. S. Patterson, F. H. ^ , 
Bohlcn, J, A. Lester, J. B. King, and R. S. Newhall 
have been the best amateurs. Teams of Canadian 
Gentlemen came in 1880 and 1887, whilst Haverford College enjoyed 
an instructive tour in 1897. Parsecs arrived in 1884 and 1888, and 
one member of the aide, M. K Favri, once played for Middlesex. 
Gentlemen of Holland made a modest pilgrimage in 1894. The 
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Cftpo team of 1194 won 12 matoliee and lost 7, Mr C. 0. H. Sewell, 
who aubeeqaentljr played for Glouceateiehire, heading the batting, 
and Mr Kbwe proving an excellent bowler, who captured 136 
wickets for 12 runs apiece. A representative side from the West 
Indies were comparatively unsuccessful in 1900, though two 
coloured bowlers, Woods and Mignon, had fair averages, and Mr 
Olivierre, who headed the batting, remained to qualify for Derby- 
ehire. Many visits have been paid to the United States. Irish 
amateurs toured in 1878 and 1892 ; and English teams were taken 
by Mr E. J. Sanders in 1885 and 1886, Lord Hawke in 1891 and 1895, 
Mr F* Mitchell in 1896, Mr P. F. Warner in 1897 and 1898, and 
K. S, Rapjitsinhji in 1899. Mr R. S. Lucas took a team to the 
West Indies in 1896, and both Lord Hawke and Mr A. Priestley 
had elevens touring in the islands in 1898. Mr A. E. Stoddart scored 
1079, with an average of 68, making six hundreds, and capturing 104 
wickets for 7 runs each. Mr P. F. Warner scored 984, with an 
average of 51, making four centuries. In April 1898 an English 
eleven visited Oporto under Mr Westray. India was visited by 
Mr O. F. Vernon^s team in 1889 and by Lord Hawke's in 1892. 
All the above were strictly amateur combinations. Four tours have 
been made in South Africa--undor Mr C. A. Smith in 1888, Mr W. 
W. Read in 1891 (when Mr Ferris took 235 wickets for 5 runs 
each), under Lord Hawke in 1896 (when Lohmann captured 157 
wickets for 6 runs apiece), and in 1899 (when Haigh took 107 for 8 
runs, and Trott 168 for 9 runs each). A verv large proportion of 
the engagements of all these sides resulted in Engli^i victories, and 
the lavish hospitality left the pleasantest memories. 

Becordi other than those already cited may bo added for 
reference: — A schoolboy named A. E. J. Collins, at Clifton College, 
1899, excited some interest by scoring 628 not out in a boys* match, 
being about seven hours at the wicket. Mr A. E. Stoddart made 485 
for Hampstead v. Stoics in 1886. Melbourne University scored 1094 
against Essendon in March 1898, this being the liigliest authenticated 
total on record. M.C.C. and Ground made 735 v. Wiltshire in 
1888, the highest total at Lord's. In the match between Mr A. £. 
Stoddart's team and Kew South Wales at Sydney 1898, 1739 runs 
were scored, an aggregate unparalleled in hrst-class cricket. The 
lowest total in a iirst-class match is 12 by Oxford University v. 
M.C.C. and Ground at Oxford in 1877. The record for tirst 
wicket is 472 by Messrs S. Col man and P. Coles at Eastbourne in 
1892. The longest partnership is 623 by Captain Oates and Fitz- 
gerald at the Curragh in 1895. The best stand for the last wicket 
ill a first-class match is 230 by Mr R. W. Nicholls and Roche 
fur Middlesex v. Kent at Lord’s in 1899. 

The best averages for both batting and bowling in different 
seasons are appended : — 

BATTING. 




Inns. 

Times 

notout. 




1878 

Dr W, G. Grace 


40 

2 

1115 

116 

29*13 


Ulyett . 


49 

3 


109 

29*13 

1879 

Dr W. 0. Grace 


28 

3 


123 

35*5 

1880 

Dr W. G. Grace 


27 

3 


152 

39*16 

1881 

Mr A. N. Hornby 

37 

0 

1531 

188 

41 14 

1882 

Mr C. T. Studd 


43 

6 

1249 

126 

32-33 


Lord Harris . 


24 

0 


176 

82*19 

1883 

Mr W. W. Bead 


39 

6 

1573 

168 

47*22 


Mr 0. T. Studd 


36 

5 

iMl 

176 

41*4 

1881 

Mr A. G. Steel 


28 

3 

967 

148 

38*17 


Lord Harris . 


47 

5 

1417 

112 

33*31 

1885 

Mr W. W. Bead 


42 

0 

1880 

163 

44*32 


Shrewsbury . 


24 


1130 

224 

66*10 

1886 

Mr W. W. Read 


46 


1825 

120 

42*19 


Shrewsbury . 


38 


1404 

227 

42*18 

1887 

Shrewsbury . 


23 


1653 

267 

78*16 

»> 

Dr W. 0. Grace 


46 

8 

2062 

183 

64*10 

1888 

Mr W. W. Road 




1414 

338 

36*10 

»» 

Dr W. G. Graca 


1 69 



215 

82-30 

1889 

Gunn . 


88 


■ !! ! J 

118 

88*7 

1890 

Shrowsbuiy . 


43 


■ ps 

•267 

41*26 

»f 

Gunn . 


53 


■ i ll 

228 

34*48 

1891 

Shrewsbury . 


25 


1071 

178 

48*68 

1892 

Shrewsbury . 


34 


1260 

212 

42 

1893 

Gunn . 


51 

8 

2057 

156 

42*85 

9 9 

Mr A. E. Stoddart 

50 

1 

2072 

195 

42*28 

1894 

Brookwell . 


45 

6 

1491 

128 

38*09 

1895 

Dr W. 0. Grace 


48 

2 

2346 

238 

61 

99 

A. C. MacLaren 


24 

0 

1229 

424 

61*20 

1896 

K. 8. Baniitaislij 

i 

55 

7 

2780 

171 

67*44 

1897 

K. S. Ramitsinbii 

48 

5 

1940 

260 

46*5 

99 

Abel . 


60 

3 

2099 

250 

44*31 

1898 

W. Q. Quaife 

• 

28 

8 

1219 

167 

60*95 

99 

Abel . 

« 

45 

8 

2053 

219 

48*88 

• 9 

Mr 0* B. Fry 


37 

4 

1788 

179 

64*18 

1899 

Mqior R. M. Poore 

21 

4 

1551 

804 

91*23 


B ATTING— -Gouifiiusd. 




Inns. 

Times 
not out 

Uuna. 

Most in 
an liniN. 

Average. 

1899 

K. S. Ranjitsinhji 

58 

8 

3ir.9 

197 

63*18 


Hayward 

49 

4 

2017 

273 

58*8*2 

It 

Abel 

53 

3 

2085 

367 

53*70 

1900 

K. S. Raimtsiiihji 

40 

5 

3065 

275 

87*57 

f > 

Mr C. B. I'ry 

41 

3 

2325 

229 

61*18 

it 

Abel . 

49 

3 

2592 

221 

56*34 

tt 

Hayward 

57 

7 

2693 

193 

53*86 

1901 

Mr C. H. Fry 

43 

3 

3147 

244 

78*67 

tt 

K. aS. Kaqjitsinhji 

40 

5 

2468 

285 

70*51 


BOWLING. 




Overs. 

Maidens. 

Runs. 

WkU. 

Average. 

1878 

Mr A. G. Steel . 

1223 

447 

1542 

161 

9-66 

1879 

Shaw . 

1576 

924 

1259 

134 

9*53 ' 

1880 

Shaw . 

3991 

1231 

1526 

177 

8*109 

1881 

Poato . 

1638 

731 

2088 

162 

12144 

1882 

Peato . 

1853 

868 

2466 

214 

11*112 

1883 

Harrison . 

786 

328 

1326 

100 

13*26 

1884 

Emmett 

1031 

557 

1250 

107 

11*73 

1885 

Lohmann . 

1264 

592 

2030 

142 

14*42 

1886 

Emmett 

1339 

677 

1676 

132 

12*91 

1887 

Lohmann . 

1634 

737 

2404 

154 

15*94 

1888 

Lohmann . 

1649 

783 

2280 

209 

10*190 

If 

Briggs 

1450 

763 

1679 

160 

10*79 


Peel . . . 

1648 

830 

2091 

171 

12*39 

1889 

Attewcll . 

1314 

654 

155.5 

140 

11*15 

a 

Briggs 

1040 

447 

1646 

140 

11*106 

1890 

Lohmann . 

1614 

646 

2714 

202 

13*88 

Briggs 

1113 

456 

1950 

158 

12*34 

If 

Attewcll . . 

1581 

820 

1874 

151 , 

12*41 


Lohmann . 

1759 

737 

2998 

220 

13*62 

1891 

J. T. Hearno 

791 

.301 

1449 

129 

11*23 

}» 

Lohmann . 

1189 

445 

2065 

177 

11*66 

1892 

Lockwood . 

890 

292 

2052 

151 

13 -.58 

1893 

Peel . . . j 

1060 

431 

1622 

121 

14*23 

1894 

Richardson 

936 

293 

2024 

196 

10*64 

1895 

Richardson 

1690 

463 

4170 

290 

14*37 

1896 

.T. T. Hcariie . , 

2003 

818 

3670 1 

257 1 

14*72 

If 

Richardson 

1656 

520 

4015 ! 

246 ! 

16*79 

1897 

Richardson 

1603 

495 

3045 

273 

14*123 

1808 

J. T. Ilearne 

1802 I 

781 

3120 

222 

14*05 

1899 

Rhodes . . 

1240 

482 

2249 

154 

14*61 

A. E. Trott 

1772 

587 

4080 

239 

17 09 


Rhodes 

1.518 

643 

8002 

179 

17*10 

1900 

Rhodes 

1553 

455 

3606 ' 

261 

13*81 

tt 

Haigh . . ! 

958 

269 

2416 

163 

14*82 


The following figures give a sumiimry of some of the greatest 
performances with bat and ball during the entire career of each 
crickotcr uj) to tho conclusion of the season of 1901 : — 


BATTING. 



Inns. 

Tiiiins 
nut out 

Runs. 

Most in 
an Inns. 

Average. 

K. S. Raigitsinhji . 

347 

42 

17,170 

285 


a B. Fry. 

307 

14 

12,932 

244 


F. S. Jackson . 

376 

26 

11,594 

160 

42 

Hayward . 

420 

41 


315 

41*93 

Dr W. G. Grace 

1362 

98 

51,406 

344 

40*846 

Abel 

618 

60 

20,358 

357 

37*202 

Shrewsbury 

752 

81 


267 

36*113 

A. C. MacLaren 

346 

21 

11,511 

424 

35*186 

Gunn 

761 

64 

23,347 

273 

33*346 

A. E. Stoddart 

513 

16 

16,081 

221 

32*177 

W. W. Read . 

739 

53 

22,919 

328 

32*167 


BOWLING. 



Overs. 

Maidens. 

Runs. 


iS^9| 

Shaw 

Mr F. R. Spofforth . 
MrC. T. B. Turner. 
Rhodes . 

Emmett . 

Lohmann 

Morley . 

Peate • 

Attewell . 

BripS*. • • 

Richardson 

Dr W. 0. Qraco 

22,830 
5,342 
5,388 
6,871 
14,672 
15,196 
12,610 
11,669 
22,461 ! 
20,300 ! 
12,531 
27,745 

12,803 

2,168 

2,396 

1,985 

6,870 

6,508 

6,239 

5,593 

11,408 

8,275 

3,456 

10,680 

21,887 

8,773 

8,419 

11,808 

20,811 

23,958 

15,938 

14,299 

28,671 

34,411 

32,341 

48,201 

1916 

682 

649 

845 

1523 

1734 

1213 

1061 

1874 

2161 

1847 

2653 

11*811 

12*509 

12*631 

13*823 

13*1012 

13*1416 

13*169 

13*606 

15*561 

15*1996 

17- 942 

18- 447 


S. III. — 36 
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Ko exhauBtive summary on cricket could be complete without a 
triimto to the grand cricket of the Graces. Dr K. M. Grace has 
altogether taken 10,006 wickets, scored 72,482 runs and been the 
most daring field at |)oint ever seen. Far greater has been the 
Tocotd of Dr W. G. Grace, who has made over a hundred centuries in 
first-class matches and has in four seasons scored throe successive 
centuries. In 1871 his aggregate was 2730, and in 1896 he reached 
his thousand runs in May ; ho has always been a very crafty 
bowler, whose leg ball has dismissed scores of uuwaiy colts. K. S. 
Ranjitsinliji, who in 1899 scored 3159 runs, and in 1900, 3065 runs, 
has even surpassed Dr W. G. Grace's performances with the bat. 
The feat of throe coiiRCCutive hundreds nos been scored, in addition 
to these two great batsmen, by Messrs 0. B. Fry (wlio in 1901 made 
six in succession, Isssides scoring over 3000 riins altogether), K. G. 
Wynyard, A. C, MaoLaren, W. L. Foster, R. E. Foster, Major 
Voore, Tyldesley, Abel, Hayward, Hirst, and Storcr. But it must 
always bo remembered that the batsmen of recent years have a 
groat advantage in the improved grounds, as commrod with Dr 
W. G. Grace's achievements twenty years before. To ensure some 
estimate of thecomparative ability of the finest cricketers, an eminent 
judge selected, for the present article, the following as forming the 
three best modern elevens, it being cal(!ulated that each man is 
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chosen on his form when in the prime of his career -First World 
Eleven : Dr W. G. Grace, Dr K M. Grace, K. S. Bai^itsinlHi, 
Messrs A. E. Stoddart, A. G, Steel, J. M<C. Blackham, 0. T. B. 
Turner, F. R. Spofibrth, with Shrewsbury, Lohmann, and Peate. 
Second World Eleven : Messrs W. W. Bead, G. Giffen, W. L. 
Murdoch, with Abel, Hayward, Gunn, Shaw, Peel, Pilling, 
Richardson, and A. E. Trott. Third World Kloven : Messrs P. §. 
McDonnell, H. P. Boyle, F. S. Jackson, A. 0. MacLaren, C. B. 
Fry, with Barnes, Bris^, Rhodes, Ulyett, Lockwood and Lilley or 
Mr G. E. M‘Gregor. Ifeasrs 8. M. J; Woods, G. B. Palmer, 0. T. 
Studd, and J. T. Hearne would be the reserves, (h. S. 0. M. O.) 

OriofFi a police burgh of Perthshire, Scotland, 18 
miles west of Perth by rail. New Established and Free 
churches wore erected in 1881, and a new United Presby- 
terian church in 1891. The academy was remodelled in 
1878. The town grows in favour as a summer resort. 
Population of the police burgh (1881), 4469 ; (1891), 
4902; (1901), 5706. 

Crimea. See Tavsira. 


CRIMINAL LAW. 


T he article on Criminal Law in the ninth edition of 
the EncydopmVuh Jiritannica deals with general prin- 
ciples, and it is not nc(!e.sMary to reproduce tliciii save in 
the briefest fasliiun. A crime is an act which, by violating 
the law, affects injuriously not only the civil 
belonging to an individual but also the 
public rights and duties due to the whole com- 
munity. The sovereign is taken to the jKirson injured 
by the crime, as he reprosenf s the whole coininuuity, and 
bo is nominally the prosecnitor of crime. Criminal law 
iiicludos tho rules as the prevention of crime, the 
investigation of crime, the i)rosecution of crime, the 
puniHlnnent of crime. It lays down wdiat constitutes a 
criminal offence, what proof is necessary to establish the 
fact of a criminal offence and tho <!iili)ability of tho 
offender, wliat oxcu.se or justification for the act can be 
legally admitted, what procedure should bo followed in a 
criminal ccnirt, what degrees and kinds of punishment 
should bo imiKisod on tho various offences which come up 
for trial. Finally, it regulates the constitution of tho 
tribunals establisheui for the trial of offences according to 
the gravity of the infraction of law, and deals with 
the organi;satioii of tlio {Kilice and the proper management 
of prisons, and maintenance of prison discipline. (See 
Evirknge, Prison Disgiflink, ami Polick) 

Criiiunal and civil hiw, however, overlaji, and in all 
offences where an individual has suffercHl loss, he can 
claim damages in a civil court from the wrong-doer. 
Again, there are many minor offences established by 
statute which cannot bo said to have a strictly criminal 
character, althougli the cose is tried by a magistrate with 
criminal ]K)wers, and tho result of tho cose is in a sense 
penal because it consists solely in a fine or jxjnalty, or 
sometimes a short term of imprisonment is also imiwsed. 
Any sbitutory nuisance, such os impro|H?r emission of 
smoke from a chimney, or the failure to repair a highway, 
or the carrying on of certain trades in clo.se jiroximity to 
inhabited houses, are all tried as criminal offences, although 
they cannot be described as crimes. Crimes — the word is 
hero intended to include all breacdies of tho criminal law’ — 
may lx* divided into (a) crimes which affect public order, 
abuses and obstructions of public authority, offences which 
are injurious to tlie public at large ; (5) offences against 
tlie person, offences against parental and conjugal rights ; 
(c) offences against pro|)eriy, by way either of force or 
fraud. 

There are three classes of crimes — treason, felony, and 
misdemeanour — in addition to a largo number of petty in- 


fractions of law known as summary offences. The distinc- 
tion between felony and misdemeanour, though still main- 
tained in the English system, has no longer 
any logical basis. Formerly all felonies, includ- uhwy, ' 
ing treason, involved forfeiture of go^s and"<fJ»fs- 
property, whilst misdemeanours were not treated 
as felonies and did not involve forfeiture. Forfeiture is no 
longer a legal punishment, and wlionever English criminal 
law is codified the distinction will no doubt disapjioar and 
a new classification be introduced. 

Treamn in England is a crime of a special character. The offence 
of treason is the attempt by overt acts either to njisct the Govern- 
ment of the country or to kill or personally injure the sovereign or 
his family. The olfeuee at common law was never concisely de- 
fined, and depended too much on tho discretion of the king and 
his judges. It was limited by logislatiuu so long ago as 1352 
by what is called tho Statute of Treason. The punishment ibr 
treason was beheading, with other brutal accompaniments. The 
barbarous features of tho punishment were abolished in 1799. 
Tho severity of the puniHliizieut, i.e., death, led in 1848 to the 
constitution of Treason Felonies, which arc, like treason ]tro|)er, 
of a special charac.ter, but am now tried as ordinary felonies. 
Whilst the compassing of the death of tho sovendgii or his 
deposition, or levying war upon him, remain })unishable with 
fleath, lesser treasonable acts am punishable with penal servitude. 
The ]>rocedure for treason was formerly of a very oppressive 
character, and was made more reasonable in 1695. The offence 
is now tried on indictment and by a jury at the Court of Assize 
in tlie same manner as ordinary felonies. Persons indicted for 
treason (1) can have a co]>y of indictment five days before trial ; 
(2) (;an have counsel ; (3) can produce witnesses, who will he 
heard on oath. On charges of treason, bail may not be gianterl 
except by order of the Secretary of State or of the High Court. 

The distinctions between felonies, misdemeanours, and 
summary offences are of considerable imix)rtanc 0 . Thus a 
izerson guilty of felony can be arrested by any person 
without a warrant; a persfui guilty of misdemeanour 
cannot, unle^ by a constable in sjjecial circumstances, 
be arrostod witliout a warrant. Further, a jierson charged 
with a misdemeanour or summary offence is entitled to bo 
released on bail, i.6., on the obtaining of sureties, who are 
bound under the penalty of paying a sum of money to 
produce the prisoner charged for his trial on the day and 
at a place named. The sureties must be sufficient in the 
opinion of the court, and as a rule only householders are 
accepted. Bail is obligatory in all misdemeanours, with 
the exception of misdemeanours where the costs of tlie 
prosecution are payable out of the county or borough rate 
or fund. It is obligatory in all summary cases. But a 
person charged with felony is not entitled as of ri^t to be 
released on bail, but may be so released at the discretion 
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of the judge or justice dealing with the case. In the 
piocedure for the trial of felonies and misdemeanours 
there are several differences as regards : (a) the right of 
challenge, that is to say, the right of either party to 
challenge jurors, which is equivalent to an exception for 
one or more of the jurors, who have appeared individually, 
and who in consequence of the challenge are set aside. 
In the case of felonies the defendant may challenge 
peremptorily twenty jurymen ; in the case of misdemeanour 
he has no right to peremptory challenge, but has to show 
justihcation for his challenge. 

(6) The withdrawal of the jury from communicating 
wil^ the outside world during the pendency of the case. 

(c) The obligatory presence of the person charged. In 
the case of misdemeanour the court may permit his 
absence. Formerly, on conviction of the offence of felony, 
forfeiture of lands and goods ensued. But forfeiture 
resulting on a conviction of felony was abolished in 1B70, 
and the distinction of felony and misdemeanour with 
regard to forfeiture, as already stated, now only exists in 
the unusual case of outlawry. 

Whether a crime is a felony, misdemeanour, or a 
summary offence deponds chiefly on the heinousness of 
the offence. But a few misdemeanours, created by statutes 
of Victoria’s reign for punishing frauds of modern origin, 
are punishable more severely than some felonies. How- 
ever, as a rule all the more serious offences are felonies, 
and the most trivial offences are summary offences, whilst 
misdemeanours come between the two categories. Many 
summary offences are what some writers call mala pro- 
hibitay as distinguished from Truila in se ; that is to say, 
they do not involve any breach of ordinary morality, 
except such breach as is involved in any violation of {k)s- 
itive law. 

The chief common law /clonuui are : homicide, rape, larceny, ».r., 
in ordinary language, theft, robbery, t.^., theft with violence, 
burglary, and kindred oifences ; counterfeiting the coin has boon 
made a felony instead of being treason ; and forgery of most docn* 
ments has been made felony instead of being, as it was at common 
law, a misdemeanour. 

Among the chief misdemmnou.r$ the following may be men- 
tioned : — 

1. Assaults on the Sovereign. 

2. Unlawful assemblies. 

8. Riots and seditious offences. 

4. Forcible entries. 

6. Perjury. 

6. Blasphemy. 

7. Kxtortion. 

8. Bribery. 

9. Minor bodily ipjuries. 

10. Assaults. 

11. Common nuisances. 

12. Libel. 

18. Conspiracy to defraud, Ac. 

Perjury was, until the year 1568, punished solely by the ecolcsi- 
asticai courts, but since that year it has been punished, like any 
other misrlemeanour, by a civil court. 

Examples of summary offences are as follows : — 

1. Offences by children (under twelve years). 

2. Offences by young persons (twelve to sixteen years). 

8. Offences by adults (above sixteen years), in oases of larceny 
and embezzlement. 

4. Common assaults. 

5. Certain larcenies not iiidiotate. 

6. Small wilful injuries to property. 

7. Offences relating to game. 

The criminal law applies in England to all persons 
alike, with the sole exception of a peer or peeress charged 
with felony, who has the right to bo tried by 
liilo House of Lords. The Lord High Steward 
is appointed. He presides over the House of 
Lords to try the indictment When the trial is over, the 
staff, which is the sign of his office, is broken, and the 
High Steward ceases to exist as the president of special 
eourt 
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There are in England no courts of a sixscial character, 
such as exist in some foreign countries, for the determina- 
tion of disputes between the governing classes themselves 
or with the governed classes, whether of a civil or criiuiiuil 
character. Special tribunals do indeed exist for 
trying naval or military offences committed by 
members of the navy and army, but thojwj 
members are not exempt from being tried by the ordinary 
tribunals for civil offences, as thougli they were civilians. 

The pnnishmmt for crimes by English law was formerly 
most brutal, but this brutality was teiiqiered jjartly by 
the law of Benefit of Clergy, i>artly by the rigid adherence 
to singular technicalities, as, for instance, jicciuitting a 
criminal because the i^rsoii whom ho was charged with 
killing had two Christian names, whereas oiui only waa 
mentioned in the indictnieut, or because the name of the 
person killed wjis wrongly sjKilt in the indictment. Benotit 
of clergy began with the claim of tln^ eccli*si- 
astical autliorities that they alone should jmnish 
a clerk. The term clerk always included a largo 
number of persons in what were calbxl minor orders, and 
after a time the test of being a clerk was ability to retid, 
and thus everyl)otiy who could read o1>tained exemption 
from punishment for his crime, as the ecclesiastical author- 
ities j)ra(Jtically enacted no jmiiishmont. This practice 
led to Parliament declaring certain offijnees to bo felonies 
without benefit of clergy, in order to ensure punishment 
in all cases of offence against life or projK^rty. 

Bentham pointed out at the l)ogiiming of tlie 1 9th century 
that certainty of punishment was more effective than 
severity, that severe punishments induced juries to accpiit 
criminals, and thus the certainty of puuisliment was 
diminished. But his arguments and the eloquence of 
Sir Samuel Romilly produced no effect until after the 
reform of Parliament in 1832, shortly after wliich Acts 
wore passed abolishing the death soTiteuce for all felonit*s 
where benefit of clergy existed. Benefit of clergy woa 
finally aUdished in 1827 (7 & 8 Cltjo. lY. c. 28). At 
present no offences are capital excei>t treason, murder, 
]iiracy at;comi>anied by violence, setting fire to the royal 
dockyards, and inciting to mutiny. The severity of the 
capital sentences had already been modified by the par- 
doning jjower of the Oowu, which directed the convict 
to be transf)ortod to convict settlements in the Coloniea 
instead of l^ing hanged. For some years this was only 
done by the consent of the convict, who agreed to be 
trans|K)rted if his death sentence was remitted, but in 
1824, when a convict refused to give this consemt. Parlia- 
ment authorized the Crown to substitute trausi^rtation 
for a death sentence. 

About the middle of the 19th century the Colonies 
objected to receive any more convicts. Tran8|K)rtatioii 
was i)rohibited in 1857, and i»enal servitude 
within the United Kingdom w'as substituted for 
trans]K)rtation ; whilst for many felonies im- 
prisonment with hard lalwir for a term not exceeding tw o 
years may now l»e substituted for ijenal servitude. By 
the Penal Servitude Act, 1891, the shortest period of 
jienal servitude for an offence committed after the 2 )assing 
of the Act is three years, and cannot exceed five or any 
greater period authorized under any enactment in force w]u*n 
this Act (54 (k 55 Viet. c. 69) came into oiKiration. Tlio 
distinction Ixjtween jxmal servitude and imprisonment 
with hard labour is rather one of prison management ami 
discipline than one of any j>rinciple. The jmnishment for 
misdemeanour at common law has alwrays bt^en fine or 
imprisonment, or both, at the discretion of the court 
before which the prisoner w^as convicted. To this 8im])ie 
imprisonment hard labour has been added by statute for 
various offoncegf, but the term for imprisonment with hard 
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lal)our in limited, when iin]io»cd as a punishment for crime, 

two years. The punishment for summary offences is 
imiirisoninent with or witliont hard labour, or a line, or 
both, subject to limitations which as a rule do not allow 
imprisonment exceeding six months. When the punish- 
inont may exceed three months^ imprisonment, the accused 
has a right to demand that the offence shall bo tried by a 
jury as a misdemeanour and not summarily. 

In the case of treason and murder the court has no 
discretion as U> the punishmout awarded, and in most 
rither some limitation is imjiosed by statute on the 
lefigth of jxmal servitude or imprisoumont with hard ]alM>ur 
wdiich may be iiD|X)sed. lint the maximum iu every ctiso 
is so high that, save in treason and murdtT, the court has 
a vesry largo dis(iretion iis to the punislirnent to lie im- 
|>oscd, ami is not os a gtmeral rule limited, outside the 
offences of treason and murder, in its discretion us regards 
the minimum of jHinishinent which it can award. To- 
gether with the mitigation of punishmcjiit since 1832, laws 
have IxHsn ])assod for getting rid of the tecjhnicalitios whidi 
formerly led to the improisn* ac^iuittal of criininals. In- 
(loe<l the looseiioHs of pltuuUpg in criminal cases is carried 
almost too far; for while tuere is no danger in such loose- 
ness when times are (juit^t and when law is administered 
by the jmlges of the High Cotirt in Kngland. Yet when 
<4‘imes of a certain character are committed in times of 
great political excikuiiont and the law is administered 
by an inferior judiciary, may be some danger of 

injustice if the strictness of j)leading and i)roceduro is too 
much relaxed. 

The juinisliinents whicli may be imposed summarily are 
4W follows ; — 

(a) In the case of adults } heading guilty to offences 
involving projHirty worth over 40s., imprisonment not 
oxcooding 0 months, without tlio option of a fine. 

(/)) In the <!ase of adults where the offence affects pro- 
jwrty not worth over 40s., iiu]»risonnKmt not over 3 months, 
or fine not oxcuxMling ,£20. 

(c) In till! case of young jiorsons, imprisonment not over 
3 mouths, or fiiu^ not (?x(U!(Hling £10. 

(d) In the case of children, imprisoumont not over 1 
inoTith, or fine not (?xcee<li*ig 4()s. 

If the offeiure is trilling, th(^ accused may bo discharged 
without punishment, ami uudi3r the First Ollendors Act 
^1887) the justices liave a discretionary power to forego 
punishment. The justices have also the power, under the 
Jleformatory S(;1ioj)1s Ac^t and tlie Industrial Schools Act, 
to commit youthful offenders to one or other of these 
institutions, — in the case of a previous conviction, the 
Industrial Seliool ; iu the case of a first offence, the llefor- 
inatory (see iNDusTUfAL Schools). 

Crime is in England treated locally ; the resjKjnsibUity 
for the snppreMsiim of it is local. Formerly otveh town- 
ship Avas njsponsiblo for the suppression of crime 
^*vi0w of within its own boundaries. The “view of frank 
„ pledge '^ which gavi3 effect to this has long since 
disap] Haired, but the system of each township 
having a headUjrougli or constable still survives in a few 
places. In each county the slieriff was, and in law still is, 
n^sponsible for the peaci* of the county, and ho had control 
of the county jail, in which he lodged the prisoners ho 
4irrested as suspected of crime. In ancient times the free- 
holders of the county sat, with the sheriff presiding, to 
impiiro into and punish the crime in the county. The 
tSheriflrs Criminal Court, btdng aujiorseded by the Assizes 
and Quarter Sessions, was long ago al)olished, but the 
tribunal at the Assizes for the trial of crimes is still furnished 
by the freeholders of the county, acting as jurymen under 
the direction of the judge. The jury must come from the 
vicinage dr noighboorhbod. The judges, who used to be 


sent on a commission of jail delivery and **oyer and 
miner” from Westminster, are now from the ]^yal Courts 
of Justice, and not from Westminster. In olden days, 
and even now in theory, the Grand Jury inquire of their 
own knowledge, by the oath of good and lawful men of 
I the neighbourhood, into the crime of the county, but in 
practice the charges against the accused persons are always 
submitted to an officer known as the Clerk of the • 
Crown. The Grand Jury is first instructed as to 
their inquisition by a charge from the judge, as 
regards the indictment concerning which they arc called 
upon to examine, whether there is a primd facie case to 
send for trial to the ordinary jury. The Grand Jury must 
consist of not loss than twelve, not more than twenty- 
three, good and lawful men of the county. But any 
person whq, prefers an indictment is entitled to put it 
forward, provided ho submits to be bound over to pro- 
secute and to 1)6 liable to costs in case his prosecution 
fails. Such cases are very raijp. As a rule, in the big 
tow^M^H^olicitor is si)oc2&lly apjk)int(^ to direct criminal 
pr«fli|^s ; in the rural districts if may be the person 
may be tlio magistrates* clerk, it may be a 
|K>liS6man who is bound over to prosecute. 

The Clerk of the Crown puts the charges into proper 
Bhai)e; and lays them before the Grand Jury. The 
charges are then called Bills, and if the Grand Jury 
considers that there is no primd facie case, the foreman 
endorses the Bill with the words true case,” and 
then presents it to the judge. The jury are then said to 
have ignored the Bill, and if the |)orsou charged is in 
custody ho is released, yet liable to bo tried on l)etter 
evidence. 

When an indictment is found by the Grand Jury 
(twelve at least must concur), the i)or8on charged is brought 
before the court, tho indictment is read to him, ho is 
asked whether he is guilty or not guilty; if ho pleads 
guilty, he is then senteucod by tho court; if he pleads 
not guilty, a jHitty jury of twelve is formed out of the 
number of jurors who have been summonod by the sheriff 
to attend tho court. He is tried by these jurors 
in open court ; he can, if he choose, have counsel Procedure 
to defend him, by cross-examining tho witnesses, 
by calling witnesses of his own, and by address- 
ing tho jury. The judge then sums up tho case to tho 
jury, and they acquit or convict him. If he is acquitted, 
he is discharged from custody; if convicted, tho judge 
awards tho sontonco. From such ac(]uittal or conviction, 
pro^Kirly speaking there is no appeal in criminal trials. 
Tho verdict of the jury is final. Any considerable defect 
or informality in tho procedure may be taken before the 
King*8 Bench by Writ of Error, but such cases are not now 
of frequent occurrence. And if any question of law arises 
at the trial, the judge may reserve it for the oi)inion of the 
court for tho consideration of Crown Cases Reserved, by 
whom tho conviction may bo either quashed or confirmed. 

Tho question of criminal appeal has been, and still is, a 
matter of greaUcontrovorsy. On the Continent of Europe, 
and oven in Indio, apixsal is allowed in criminal cases on 
tho facts as well as on tho law of the case. In England 
an apj)oal on questions of law arising at the trial is allowed, 
as stated above, but the procedure is intricate and tech- 
nical, whilst no provision whatever is made for 
questioning the decision of tho jury on matters 
of fact. The verdict of a jury, however unsatis- 
factory, cannot be reversed, and the only remedy is founded 
on the prerogative of pardon inherent in the Crown, which 
is exercised, as a matter of fact, by the Homo Secretaiy. 
Various proposals have been made, the most practical 
being that a new trial shall be ipmted (1) when the 
verdict is obviously against the evidence, (2) when new 
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facto haTC arisen after the trial, proving the verdict con- 
clusivdy wrong. The exercise cd the power of pardon in 
the prerogative of th*i Crown does not satisfy the justice 
of the case — ^it only accords mercy where there may be no 
criminal guilt. Moreover, as it is given on the advice 
of the Secretary of State, and his inquiry must necessarily 
he informal and without publicity, cases might arise 
where a pardon would not satisfy public opinion. At the 
same time, celerity of punishment is absolutely necessary 
for the repression of crime, and so far no system of criminal 
appeal has duly satisfied that requirement. The Court of 
Crown Cases Reserved consists of a number of judges of 
the High Court — not less than five— and from their 
decision there is no appeal. 9 

The indictment must say that it is found by a jury of a 
particular county, and the offence charged must appear to 
have been committed in tliat county ; this is known as the 
venue, and in former days, at any ralK was a great protec- 
tion against the oppressiw of the subject on the i)art of 
^ the Croiirn. ft prevented the Crown in the 

t vvfliitf. power from removing a person 

whom it wished to get rid of from among his neig||- 
l)Ours, and placing him (m trial in a strange place where 
the influence of the Crown was greater. Tliis is still true 
to a certain extent, as great injustice may be caused to a 
man by removing him from his neighbours and trying him 
at a distance from his friends and from the witnesses whom 
he might call for his defence. In Ireland, for instance, 
the greatest injustice might bo done by removing an 
Orangeman from Belfast and trying him in a Homan 
Catholic county. But it has its evils where the area from 
which the jurors are drawn is a small one, such as a town 
of a few thousand inhabitants. In that case a man 
charged, say, with fraud, may bo protected by his friends 
from being properly punished for that fraud. In 1856 
power was given for the first time to remove a prisoner 
for trial from any j>art of England to the Central Criminal 
Court. This was originally done in favour of a prisoner 
against whom there was groat local unimosity, but so long 
as the law is administered in quiet times by judges of the 
High Court there is no danger of injustice to any accused 
person. 

It has been mentioned above that in theory an indict- 
ment is the spontaneous act of the Grand Jury, but that 
in practice a Bill for that indictment is always presented 
by some individual to the Grand Jury. In theory the 
prosecution is on the part of the Crown ; and this is so far 
true in fact that the Attorney-General, on behalf of the 
Crown, can in any case intervene, and either take the con- 
duct of the prosecution out of the hands of the private 
person or enter what is called a nolle prosequi, which has 
the effect of stopping any further prosecution; but in 
X)ractico such a course is never taken. 

It is obviously necessary that criminals should bo arrested 
as soon as possible after the crime is committed, and that 
the arrest should not wait until an indictment has been 
found. Hence a practice has grown up, which has been 
largely extended of recent years, of having a 
preliminary inquiry of the crime before justices, 
imqaity, offoct being that if there is no primd/arie 
case a man is at once discharged, instead of 
being kept in custody until the Assizes are held, and the 
Grand Juiy can inquire into the case. This procedure 
before justices was regulated by an Act of 1848, known as 
Jarvis’s Act, and is now almost universal. This proced- 
ure before justices is entirely different from the procedure 
for summary offences. It may be, though usually it is 
not, held in private ; it is an inquiry and not a triii ; the 
justices have to consider not whether the man is guilty, 
but whether there is such a primd facie case against him 
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that he ought to be tried. If they think that there is, 
they commit him to prison to wait his trial, or require him 
to give security, with sureties, to the amount named by 
them for ap|)oariag to take his trial. 

If a coroner’s jury, on inquiring into any sudden death, 
finds that murder or manslaughter has l>ee]i committed, 
that finding has the same effect as an iudictineut by a graml 
jury, and the man charged may be tried by the i^tty jury 
accordingly. The law and prfx'cduro of the Coroner’s Courts 
are now regulated by the Coroners Act, 1887 
(50 & 51 Viet. c. 7 1). When there is a dead l>ody 
of a txjrson lying within the area of his jurisdic- 
tion, and there is reasonable cause to 8us|HJct that such 
person died a violent or unnatural death, or a sudden deatli 
of which the cause is unknown, or lias died in prison, the 
coroner’s decision to hold an inquisition cannot b(» 
challenged. The verdict of guilty is followed by trial in 
the ordinary manner. 

For many years the costs of the prosecution of folonit's, 
and also of many misdemeanours, were j»aid out of the 
public funds, raised in ea(di county. Alter 1852 an 
annual sum was voted by J’arliamcut for tin; reimburse* 
inont of half, and tlieii of all, costs to the counties, or 
rathejl;* localities, wlii(!h jjaicl ihein, and tJins the cost of 
these jJrosocutions fell ujK)n tlui Im])erial Exchequer. In 
1888 the i)roceedR of certain wen^ lianded over 

to tho local authorities, and th(‘y again Imcaiiie liable to 
jMiy these costs. 

With the organization of tin* jK>lice forces, winch began 
alxmt the year 1827 in London, and in 18.‘U in tho United 
Kingdom generally, the i)oli(‘e b(H*iime tho ]n’ose(!ntors in 
many cases. In 1879 an Act was ]Miss(‘d (42 it 45 Viet, 
c. 22, amended by 47 & 4S Viet. c. 58) pi’^^vidingui^^^^^ 
for the payment of a director of pnl>li(; in’osecn-pww/c 
tious, who was to act under the Attormy (i(;n(Talp«>4n>«ri#- 
in such cjusos and under sucrh conditions as might 
l»e settled by rules laid Ixdore Uarliament, and in 1884 a 
further Act develo])ed the system of tln^ Act of 1884. 
Tho ofticeof director is now* lield by tins oiiicer who, for tlnr 
time l>eiug, is solicitor to the ’rn‘asury. 1 fe, is subject to tlu? 
direction of the Attorney-General ; and in the cases pro- 
vided for by the rules, which may be roughly taken to Ihj 
tho cases of tho most serious crimes, or of (n*imes wliich 
re<|uire long and careful investigation, undertakes, always 
with the approbation of the Attorney-General, the jjroscmi- 
tion in place of tho private individual. 

Tho Attorney-General has always represented the Crown 
in criminal matters, and in State pn)sccutiouH a]qx?ars in 
jx?r8()n on Ix^half of the C’rown, and w4ien ho so apjxjars 
has certain privileges as respects the re]»ly b) the prisoner’s 
defence and the mode of trial. ’Phe Attornt;y-General Inis 
a right on behalf of the Crown to institute in the High 
Court, by information, a pn)seciitioii for any misdemeanour, 
but ho cannot so institub) a j)rose(Mition for feh)ny ; 
any such information is tried l>y a jury in like maiim i- 
as if it wore an indictment. Urelimiiiary jurisdiction in 
criminal cases is jwssossod Iw the Justices of the iVacc, 
who may also under s}x.^cial Acts convi<’t in a suminarv 
manner for offences of minor iin|>ortance. The j)rocednr(T 
for punishing summary ofteuct;H is Ixiore two justices, 
in the case of a stiijendiary iiiagistratt^, one justice. This 
proceeding must not bo confusetl wutli tho jHvliininary 
pnxjeduro already mentioned lx;foro justices for an indict- 
able offence, nor with tho procixlure Ixjforo justices in 
relation to civil matters, such as tho recovery of small 
sums of money. The proceeding Ix^gins either hy the issut; 
of a warrant for the arrest of the |)erson charged, in whicli 
case a sworn information must be filed, or by a summons 
directing the person charged to ajqxxir on a certain day to 
answer the complaint made by the prosecutor. The jus- 
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tices hear the case in open court ; the person chai^ can 
make his defence either in person or by his solicitor or 
Pne^duH counsel^ he can cross-examine the witnesses, for 
for the prosecution, call his own witnesses, and 
Mummmty address the justices in his defence. The jus- 
Soaring the case, either acquit or 
convict him, and in case of conviction award the sentence. 
If the sentence is a fine and the fine is not paid, the 
])erson convicted is liable to be imprisoned for the term 
fixed by the justices, not exceeding a scale fixed by an 
Act of 1879, the maximum of which is one month. The 
imprisonment may be with or without hard labour. 

Of late years this summary jurisdiction of the justices 
has received very largo extensions, and many oft'ences 
which wore fonnorly prosecuted as serious offences by an 
indictment before the Court of Assize or Quarter Sessions 
have, where the offence was a trivial one, been made 
punishable, ou summary proceedings before justices, by a 
small fine or a short torm of imprisonment. 

The extension of the jurisdiction of the justices is open 
to the observation that it deprives a jjerson charged of the 
protection of a jury, and also that it throws ufKin him, if 
convicted, and ujwn the prosecution if there is no convic- 
tion, the cost of the proceedings. The former objection is 
much mitigated by the emu^tment made in 1879, that a 
person if liable on conviction to Ins sentenced to imprison- 
ment for more than three months, or to a fine exceeding 
XI 00, can claim to be tried by a jury. But the objection 
as to the costs remains, and the |)ayment of costs is often a 
very serious addition to the trivial fine ; and it is anomalous 
tliat a [Kirson convicted of a trifling offence should bear 
the cost of the prosecution, while if he is convicted before 
a superior tribunal of the most serious ofience ho docs not 
pay the cost. 

The Criminal Evidence Act, 1898, is explained in the 
article ou Evidkn( 3E ; but as it goes to the root of the 
English system of criminal trials, this article requires a 
brief reference to it. Bentham wn)to that amongst the 
singularities of the English common law the most remark- 
able is the rule that does not allow any (juestioiis to ha 
put to the aiMMised wliich might lead to the proof of 
liis guilt. Sir James SUq)h(?n rather defended 
the rule, because it stimulaU^d indeiKjndent 
inquiry. Other writers maintained that any interrogation 
of the prisouc^r would be contrary to the principh^ “ nemo 
tenetur so ipsum accusaro.” On tlio Continent of Kuroi )0 
the prisoner can l)e interrogated; and the Criminal lilvidence 
Act, 1 898, iiow enables every fjerson, and the wife or liusband 
of such person, to ])e a competent but not com^iellable 
witness for the defence at every stage of the jirocedure. 
No comment is allowed by the prosecution ou the absten- 
tion of the ac^cused or the accusod^s wife or husband from 
giving evidence. Cross-examination is allowed, but pre- 
vious convictions and bad antecedents are not allow^ed to 
influence the court, which is bound to judge according 
the facts presented to it. The Indian procedure does 
not go so far as this English reform. The court is em- 
|X)wered to ask the accused questions generally on the 
ease after the witnesses for the prosecution have been 
examined and before he is called for his defence. His 
answers are taken into consideration, and the court and 
the jury may draw such inference from the answers as 
appears just The accused does not render himself liable 
to punishment by refusing to answer or by giving false 
answers. Theoretical objections often do not stand the 
test of practice, and the Criminal Evidence Act, 1898, has 
given satisfaction. In England, as already pointed out, 
although the prosecution is in the name of the Crown, 
and although a public prosecutor has been appointed, still 
criminal charges are conducted, with few exceptions, by 


the person iigured, with the assigtance of the police. In 
the IVosecution of Offences Acts of 1879 and 1884 ^ere is 
to be found the nueleus'of the system of the public action 
such as obtains in other countries in case of crime. Under 
these Acts the Solicitor to the Treasury acts as Director 
of Public Prosecutions under the Attomey-OeneraL But 
both these high officials have many other duties, and the 
outcome of the present system, worked as it is now, is 
small The aimuiti average of cases by jury on indictment 
for the five years ending 1897 was 11,633; if the indict- 
able cases diisposed of summarily were included, the annual 
average would be 55,174. Yet in 1897 only 414 cases 
were prosecuted by the Public Prosecutor. In Ireland the 
system is nominally the same as in England, but in practice 
almost all prosecutions are instituted and conducted under 
the direction of the Attorney-General for Ireland, who is 
a member of the Government of the day, and so responsible 
to Parliament, as in the case of the Lord Advocate. In 
Ireland, owing to the iM)lice being a centralized force, 
under the management of Commissioners residing in 
Dublin, any prosecution which in England might be con- 
ducted by the local police, would in Ireland be conducted 
under the direction of the chief of the police in Dublin, 
who is noccossarily in close communication with the 
Attornoy-Qeneiel. 

In Irelamd the law relating to crimes is nearly the same 
as in England, but in Scotland hardly any crimes are con- 
stituted by statute law, the common law being to the 
effect that if a judge will direct any act to be a crime, and 
a jury will convict, that act is a crime. This great 
elasticity of the common law to include every sort of new 
crime which may arise is obviously one very dangerous to 
political liberty, as it greatly enlarges the power of the 
Crown to opprt^ss iK)litical opponents, but in modern days 
it has its convenience in facilitating the punishment of 
persons committing orinuis for the punishment of which in 
England a now Act of Parliament may bo necessary. The 
localization in England of crime, and the procedure for 
punishing it, differ largely from the view taken in France 
and most Eurojxjan countries. The French theory is that 
a Frenchman owes allegiance to the Frencli State, and 
commits a breach of that allegiance whenever he commits 
a crime against French law, even although he is not at the 
time within French territory. And in modem days this 
theory has been extended so as to allow the French courts 
to punish Frenchmen for crimes committed in foreign 
coTiiitrioB. 

The principle of the French law, though not expressly 
recognized in England, must be invoked to justify two 
dcfiarturos from the English principle — (1) as regards 
offences on the high seas, and (2) as regards 
certain limited offences committed outside the 
United Kingdom. In early days offences com- 
mitted by Englishmen ou the high seas '^ere 
punished by the Lord High Admiral, and he encroached 
so much on the ordinary courts as to render it necessary 
to pass an Act»in Richard II. ’s reign (15 Rich. II. st. 2, 
c. 3) to restrain him. 

In the time of Henry VIII. (28 Hen. VIII. c. 15) an Act 
was passed stating that os the admiral tried persons 
according to the course of the civil law, they could not be 
convicted unless either they confessed or they or the 
witnesses were submitted to torture, and that therefore it 
was expedient to fry the offences according to the course 
of the common law. Under that Act a special commission 
of Oyer and Terminer was issued to try these offences at 
the Old Bailey, and English law was satisfied by permitting 
the indictment to state that the offence was committed on 
board a ship on the high seas, to wit in the county of 
Middlesex. Since 1861 these special comnussions have 
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been rendered tinneoesaaiy by the prcydaion that all ofifencea 
oominitted on the high seas may be tried as if they had 
been committed in England. As regards offences 
on land, it was found necessary as early as the 
«a Uuid reign of Henry YIII. to provide for the trial in 
outMid* England of treasons and murders committed on 
BagimitA outside England ; this was largely due to 

the constant presence in France of the king and many of 
his nobles and knights. The latest legislation on the 
subject was in 1861 (24 & 25 Viet c. 100, s. 9), and any 
murder or manslaughter committed on land out of the 
United Kingdom, whether within the King’s dominions 
or without, and whether the {)er8on killed were a subject 
of His Majesty or not, may bo dealt with in all respects as 
if it were committed in England. The jurisdiction has 
been extended to a few other cases such as slave trade, 
bigamy, perjury committed with reference to an English 
court, and offences connected with explosives. But these 
offences must be committed on land and not on board a 
foreign ship, because if a man takes service on board a 
foreign ship he is treated for the time as being a member 
of the foreign State to which that ship belongs. The 
principle has been also extended to misdemeanours (but 
not felonies) committed by public officers in 
m w r ff ffwnp elsewhere, whether within or with- 

cQmmlttad i^he British dominions. Thus a Governor or 
by pubilo an Inferior Officer of a colony, if appointed by 
the British Government, nuiy bo prosecuted for 
any misdemeanour committed by him by virtue 
of his office in the colony ; and cases have happened where 
governors have been so prosecuted, such, for instance, as 
the case of General Picton at the Ixiginniiig of the 19th 
century, and of Governor Eyre of Jamaica in 1865. 

There are a few exceptional courts with criminal juris- 
dictiom The Court of Chivalry, which used to imnish 
offences committed within military lines outside the king- 
dom, has long disappeared. 7"ho Military Courts for 
trying members of the navy and army for offences com- 
mitted against naval and military law have been already 
referred to. The naval courts can only try members in 
actual service on board a shi]). The military courts can 
only try jjersons/ who are actually meml)ers of the army 
at the time, and their authority is annually renewed by 
Parliament, in conse(|uonce of the jealousy still felt 
against the trial of any man except by the ordinary courts 
of law. These courts can try in any i)art of the world, 
and whenever the forces are in active service can try 
followers of the camp as if they wore actual members of 
the forces. (See articles on Military Law and Martial 
Law.) 

The Ecclesiastical Courts, which wore formerly very 
powerful in England, and punished ^lersons for various 
offences, such as perjury, swearing, and sexual 
offences, have now almost fallen into desuetude. 
Couria^ Their authority over Protestant dissenters from 
the Established Church was taken away by 
statute ; their authority over lay members of ^ho Church of 
England has disappeared by disuse. Occasionally suits 
are instituted in them against the clergy for offences either 
against xnorality or against doctrine or ritual. In these 
cases their sentences are enforced by penalties, such as 
suspended deprivation of their beneffee, or by imprison- 
ment which has replaced the old punishment of excom- 
munication. 

Beference has been made in various places to the criminal 
law whi<^ prevailB on the Continent. The English system 
prevails in most of the States which form the United States 
of America. It pi^^ils also, with a few exceptions, in the 
Colonies of the British Empire ; but the manner in which 
It has been adapted to the requirements of a backward 
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country is best exemplified in the system of law which 
obtains in India, the greatest dependency of the Empire. 
In the first place both the substantive and the adjective 
criminal law have been codified. The Indian 
Penal Code came into force in 1860, and the Miaa 
Indian Code of Criminal Procedure, enacted in 
1882, has been somewhat modified by an 
amending Act of 1898. As regards all criminal law as 
administered throughout British India, they have taken 
the place of an older criminal system, which was liasod 
partly on Mahommedan law, partly on usage and custom, 
partly on principles im]>orted from England. Great delays 
and considerable injustice were formerly caused by the 
want of unity in judicial organization. Now, one set of 
courts has been established throughout the country, com- 
|> 08 ed of well-paid, well-educated judges, most of the 
higher judicial appointments being held by Englishintm ; 
all those who hold subordinate judicial ].>osts at the same 
time are subjected to a combined system of ap]x;al and 
revision. The arrangement of the Indian Penal Code is 
natural as well as logical ; its basis is the law of England 
freed from technicalities, whilst certain modifications are 
introduced to meet the exigencies of a country such as 
British India. It o^x^qs with a chapter of general 
ex])lanations, and interpretations of the terms used 
throughout the Code. It then descril^es the various 
punishments to which offenders are lifible ; follows with a 
list of the exceptions regarding criminal res|)ousibility 
under which a person who otherwise would bo liable to 
punishment is exempted from the penal consequences of 
his act, such as offences committed by children, by accident 
or misfortune without any criminal intention, offences 
committed by lunatics, offences committed in tlie exercise 
of the right of private defence. It may bo worth wliile to 
add, as an innovation on English law, that an act which 
results in harm so slight that no |)crson of ordinary sense 
and temper would complain of such hann is not considered 
au offence under tlie Code. Then follows a chapter on 
Abetment, in other words, the instigation of a person to 
do a wrongful act. The next chapters deal with offences 
against the public, including the State, the army and 
navy, public trantjuillity, public servants, contempts of the 
lawful authority of public servants, |x?rjury ; offences re- 
lating to coin and Government stamps, to weights and 
measures ; offences affecting the public health, safety, con- 
venience, decency, and morals ; offences relating to religion ; 
and offences relating to th(^ human body, from murder 
clown to the infliction of any hurt. The Code then isisses 
on to offences against property ; oftences relating to forgery, 
including trade marks, criminal breach of contracts for 
service ; offences relating to marriage, defamation, criminal 
intimidation, insult, and annoyance. Under this last hetul 
is included an attempt to cause a i^erson to do anything 
which that person is not legally bound to do, by inducing 
him to l)olieve that he would otherwise become subject to 
Divine displeasure. The last chapter dtjals with attempts 
to commit offences punishable by the Code with trans]K)rt- 
ation or imprisonment, and the punishment is limited to 
oue-half of the longest term provided for the offence had 
it been carried out. 

One TKculiarity of the Penal Code which has proved eminently 
snccoBsml and been imitated by other Codes, lies in the system of 
illustratioii of the oflenuo declared in every section by a brief state- 
mont of some concrete case. For instance, as illustration of the 
offence of au attempt to commit an offence the following examples 
are given : — ... 

I. “A. makes an attempt to steal some jewels by breaking open 

a box, and finds on opening the box there is no jewel in it. He 
has done an act towards the commission of theft, and therefore is 
guilty under this section. , , 

II. A. makes an attempt to pick the pocket of Z. by thrusting 
his hand into Z.'s pocket. A. fails in the attempt in consequence 
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of Z. having nothing in hia pooket. A. ia guilty under this 
Boetion.*’ 

Passing on to the system of criminal procedure which is 
sot forth in detail in the Code of Criminal Procedure as 
Mima ai®^®udod in 1898, it is no doubt modelled on the 
Cotf# of English system, but with considerable modilica- 
Crtmlool tious. The priiici[Mil steps are — (1) arrest by the 
Prooodun* p^jico and inijuiries by the {H>lice ; (2) the issue 
of summons or warrant by the magistrate ; (3) the mode 
of procedure before the magistrate, who may either try the 
accused himself or commit him to the Sessions or the High 
Court, according to the im|tortance of the case ; (4) pro- 
cedure Ixsforo the Court of Session ; (5) aj^iwals, reference 
and revision by tlie High Court. 

Elaborate jirovision is mode for the prevention of ofFenc(Js, 
as reganls security for keeping the })cace and for good 
behaviour, the disfxirsion of unlawful nsscmbiics, the hiii>- 
pression of nuisance^!, disputes i\h to immovable jirojKjrty, 
which in all Oriental countries constitute one of tho most 
frequent causes of a bniach of the i»eace. 

Am[>lc provision is thus made for the preivenlion of 
oftbnees, and the Code next deals with tho mode of prose- 
cution of oftimees actually committed. 

As a general rule, every oftcnco is infjuired into and 
tried by tlie court within the local limits of ^vllose jurisdic- 
tion it was committed. J littering from the jjractico of 
C^oiitinental countries, all otfences, even may l)e 

proscicuted after any la|iso of time. As in JCngland, there 
is no statutory limiUit.ion to a criminal otlciicc. 

A simple pro<^odure is provided for what arc; called 
summons cases, as distinguished frcjin w'arrant cases — the 
first being offences for w'hich a |K)lico .office ‘i‘ may arrernt 
without warrant, tho scHJond being offtmcc's win ‘re Ihj mast 
have a warrant, or, in other WT)rds, minor offences and 
imjiortant offences. In summons cases no formal charge 
need Ih 3 framed. The magistrate tells the accnisc^d tho 
particulars of the offence charged : if he admits Jiis guilt, 
he is ciuivicted ; if lie does not, evidence is taken, and a 
lindiug is given in accordance with the facts as proved. 
When the coiiqilaint is frivolons or vexatious, the inagistrato 
has tlie iKjwcsr to line tho complainant. The (ksle gives 
jKiwcr of criminal ajqxial which goes much fartlier than 
tlio system in England. 

In eases tried by a jury, no api)cal lies as to matters of 
fact, but it is allowed as to matters of law; in othf*r 
casLts, criminal ap|H)ul is admitted on matters of law and 
fact. 

In addition to the system of ap^ieal, tho superior courts 
are entrusted with a power of revision, wdiich is maintained 
automatically by the jK*riodical transmission to the High 
Courts of calendars and statements of all castjs tried by 
tho inferior courts ; and at the same time, whenever tho 
High (Joiirt thinks lit, it can call for tho record of any 
trial and pass such orders as it deems right. All sentences 
of death must Ik; conlirnied by the High Court. No ajipeal 
lies against an acquittal in any criminal cose. This system 
of appeal, su|K;rinten(lcnce, and I’ovision would lie totally 
inapplicable to JCnglaiul, Vmt it lias proved eminently 
successful iw ap]»licd to tlu' pivscnt social condition of tho 
inhabitants of India, 'riu' ap]K?als keep the judges up to 
their work, revisioii corrects all grave mistakes, superin- 
tendence is necessary as a kind of discipline over the 
conduct of judgas, who are not subjected, os in England, 
to tho criticism of enlightened juiblic ojunion. 

Tho FreneJb Penal Code and Code of Criminal Procedure 
are still substantially the model of all systems of Continental 
criminal law. They wore promulgated in 181 1 by Napoleon 
I., and although he called in tlie aid of the greatest French 
jurists, he guided, and occasionally even revised, their 
labours. The French Codes liavu been amended by later 
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Continental Codes, more especially the Italian Penal 
Codes. All Codesi an opening chapter where the 
general principles of ' K^minal law in its practical applica- 
tion are enunciated, such as, for instance, tho rules that — 
(1) no person is liable to punishment for any act not 
expressly declared to be on offence ; (2) no person can be 
punished for an act which by virtue of a sub- 
sequent law is declared not to bo an offence ; (3) stM&fk 
whoever commits an offence within the kingdom crimiomi 
is tried and punished according to tho criminal 
law of the kingdom, and by the tribunals created for 
tho administration of justice, to tho exclusion of s^jecial 
tribunals created for temix)rary pur 2 X)ses. This rule really 
lays down that no citizen (;an be dej^rived of his own 
judges when ho is accused of a criminal offence. (4) A 
citizen, although ho may have bcien tried in a foreign 
country for an offence committed within the kingdom, can 
Iks retried according to the law of the kingdom ; (5) ex- 
tradition only ajsplics to foreigners, not to citizens. The 
jsroliminary chapter is followed by the classification of 
offences according to the im^sortanco of the imnishments' 
tho law assigns to them. Tho lowest degree of offence is 
denominated “contravention.** It aj)plics mainly to the 
])ettrcBt offences, or to infractions of |X)lico regulations, and 
can Ih) i)miished by fine or by imprisonment under a week, 
or by both fine and imprisonment, limited to a week. 
Next comes the “rf<f/«V,** which includes all offences xmuished 
by imprisonment over a week and under five years. Tlum, 
finally, we arrive at the “crime,** the highest form of 
offence in French Criminal Law. It includes all offences 
subject to a more severe sentence than the punishment 
assigned to a d^lit All cases are held to be crimes where 
death, life-imprisonment with or without hard labour, 
de|)ortation out of tho kingdom, detention or seclusion 
in a fortress or other exjircssly assigned place, are the 
punishments mentioned by the law. A certain number of 
explanatory definitions follow',* of which tho most important 
eoucern atUimpU to commit offences, and in “ crimes ** tluy 
are punishable if the execution of the attempt was only 
prevented by circumstances beyond tho will of the offender, 
whilst in an attenqit is not punishable as an 

offence unless the law siKjcially ju'ovides that it should ho 
ymnished. As regards “contraventions,** attempts not 
carried out are not held to be offences at all, Aceomjiliees 
are generally subject to tho same imnishment as tho prin- 
ciyml. Old offenders {r^culivistcs) are subject to severer 
pimishmcuts. Tho usual exccjttions as regards responsi- 
bility for crime, such as madness and extreme youth and 
force mujevre, are to bo found in all Codes. The excuse 
of youth (ixtends to all offenders under tho ago of sixteen, 
when tho tribunal decides whether the offender has a(*ted 
without “ disccmincnt,** and acquits where tho discern- 
ment is not found, whilst one-half of the usual punishment 
is inflicted where discernment is found. Foreign Codes 
differ from tho English law in allowing the injured party 
to claim damages in tho criminal suit, appearing as jtiarfie 
civile. On another question there is a wide divergence 
on the Continent from English law. According to the law 
of England there is no jjroscription in criminal law. An 
offender is always liable to punishment whatever time may 
have elapsed since the committal of the offence. On the 
Continent the limitation of a judgment and sentence for 
a crime is twenty years ; five years for a dSlit, and for a 
contravention two years. No 2 )roceedii]^ can be taken 
as regards a crime after a lapse of ten years, whilst as 
regards a dSUt the limit is three years, and two years for Oh 
contraventioiL There are three main differences between 
English criminal procedure and Continental criminal pro^ 
codure. 

1. A criminal prosecution directed on Continental 
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criminal procedure at once paBsee i^to the hands of the 
State as an infringement of law whilf be repressed, 
on the ground that the whole commusH^bases its security 
on obedience to law. In England we repression of all 
minor crime is left to the ixyui^ party. 

2. In England every criminal proceeding from be^^nning 
to end is, and has always been, public, wl^t on the Conti- 
nent» with rare exceptions, all preliminary proceedings in a 
criminal charge are secret. The public sjrstem is called 
accusatory, the secret system is called inquisitorial. 

Outside English-speaking countries this secret investiga- 
tion continues more or less. But of the two systems, 
accusatory or inquisitorial — ^the first meaning the right of 
the accused to defend himself, the second meaning the 
right of the State to examine any legal offence in private 
in order to ensure the safety of society, — ^the accusatory is 
gaining ground in every country. In English-speaking 
countries it is an established law that an accused person 
should have the right of publicity of the proceedings and 
the right to defend himself by counsel and by witnesses. 
On the Continent the inquisitorial system is gradually 
being abandoned. Perhaps the best Code of Criminal 
Procedure in Europe is that promulgated in Austria in 
1873. It followed a fundamental law of the Efi|pire 
which laid down inter <dia that all legal proceedings, 
civil or criminal, should be oral and public, and that the 
accusatory system in criminal cases should be adopted. 
Germany followed this example. Italy, Holland, Switzer- 
land, and Spain have followed Austria and Germany as 
regards the preliminary investigation ; Italy and Belgium 
have surrounded the accused with guarantees against 
arbitrary confinement before trial ; Holland has conferred 
upon the accused the right of seeing the adverse testimony 
and of being confront^ with the witnesses, and, further, 
has formally insisted that no insidious questions, such as 
questions assuming a fact as true which is not known to 
be true, should be allowed. Other countries still remain 
on the old lines. But everywhere, whether reform ^^'has 
actually been accomplished or not, there is a demauji *fbt 
even-handed justice, and a growing conviction that the 
accused should have all his rights, now that society is no 
longer in danger from undiscovered criminals and un- 
punished crime. Even in France, the champion of the 
inquisitorial system, a change is rapidly being made. Up 
to 1897 secrecy was imposed invariably in the preliminary 
investigation of crime, and was held necessary for the dis- 
covery and punishment of the offender. The “Loi do 
ITnstruction Contradictoire,” December 8, 1897, however, 
was a long step towards complete justice in the treatment 
of the accused in the preliminary inquiry. The main 
reform is that the accused, after he had once ap^ioared 
before the judge and a formal charge has been made 
against him, is entitled to the assistance of counsel, either 
ch^en by himself or assigned to him if he is poor. If he 
is in prison, he is allowed to communicate freely with his 
counsel, who is entitled to see all the proceedings, and in 
every api^earance before the judge his counsel accompanies 
him. There are, however, certain limit^ions. The 
counsel cannot address the judge without leave, which may 
be refused, nor can he insist on any proceeding he thin^ 
necessary in his client’s interest. He can only solicit, 
lie has no right to be present at the examination of 
witnesses, who continue to be interrogated by the judge 
alone and not in the presence of the accu^; but he 
must receive twenty-four hours’ notice of every appearance 
of Ihe accused, and he is entitled to be present whenever 
his client, after the first formal appearance, comes before 
the judge. In England, as already pointed out, although 
the prosecution is in the name of t^ Crown, and although 
a public prosecutor has been appointed, still as a rule it is 


A L L A W 289 

conducted by the person iqjurod as the ly&non injured, or 
by the police. 

3. In England the single-judge system is universal, 
save in apical; on the Continent plurality of judges 
is insisted upon, save in the most trivial cases, where 
the punishment is insignificant. The Public Prosecutor’s 
DeiJartment is yet in embryo in England, whilst in most 
countries of the Continent the whole machinery for tlie 
prevention, investigation, and punishment of crime, is 
conducted by what is called the Parqnety which represents 
society as a collective unit and not the individual injured. 
The head of the whole Parquet in France is the Procureur- 
Odndraly who holds equal rank with the mombora of the 
Supreme Court. Under him there are Procureurs-Gdn^raux 
attached to each of the Courts of Api)eal, of which in 
France there are twenty-six, and under each of these 
subordinate Procureurs there are Procurcurs (proaecutoi-s) 
of a lesser degree. The next stage to the I’arquet is 
the Juge d’Instruction, who corre8i)onds to the Knglisli 
magistrate, and is the most formidable {)ersonage in the 
whole system of French criminal law. He can detain and 
accuse a person in prison, can send for him at any time 
and ask him such questions as he pleases. 

After the first examination the prisoner is entitled, in 
most Continental countries, to the assistance of counsel, but 
the powers of counsel are so limited that the Juge 
d’Instruction has a complete discretionary power regarding 
the investigation of the case. The natural consequence of 
this procedure is that the j>reliminary investigation really 
decides the ultimate result, and the final trial becomes 
more or less a solemn form. 

The single-judge systt'm, applied to important matters, 
prevails only in Euglish-siieaking countries, or where 
English influence is dominant. On the (continent a plurality 
of judges is deemed ossemtial to the ailministration of 
sound justice. This rule was probably made at a time 
when judges could never be allowed to sit alone for fear of 
the influence of the rich and i^owerful, the i)Ossibility of 
j^corruption, and the danger that a judge sitting alone 
would decide questions sometimes according to his con- 
venience. Experience has shown in England and in all 
Greater Britain that the concentration of responsibility, 
which is the basis of the single-judge system, is preferable 
to a multiplicity of judges, none of whom feel the same 
duty to the case before them. Financial considerations 
also come into the question. It is of imraiiiount import- 
ance that a judge should be sufficiently well i)aid to 
ensure his absolute indeixmdence from every point of view. 
The following comparative tables of judicial salaries in 
England and France speak for themselves : — 


Emflaivd — 

Lord Chancellor £10,000 

Lord Chief Justice of England . . . 8,000 

(4) Lords of Aiq^eal, each .... 6,000 

Master of the Rolls .... 6,000 

(6) Lord Justices, each 5,000 

(23) Judges of the High Court, each . . 5,000 

Recorder of London .... 4,000 

Common Serjeant 3,000 

Assistant Judges, each .... 1,500 

Judge (City of li)ndon Court) . . 2,400 

(56) County Court Judges, each . 1,500 

(11; MetroiK)]itan County Court Judges, each . 1,500 

Other Metropolitan Police Magistrates, each 1,500 

Bow Street Police Magistrate . . 1,800 

Frcmce — 

President of the Court of Cassation . 1,200 

(3) Presidents of Chambers of the Court of 

Cassation, each 1,000 
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(45) Judges of the Court of CaBsation, each . £720 

(1) President (at Paris) of the Court of Appeal 1,000 

(25) Presidents of other Courts of Apijeal, each 720 
(59) Presidents of Chaml)ers of Courts of Appeal — 

(9) at Parity eac-h .... 550 

(60) in Provinces, each . . 400 

(359) Presidents of Tribunals of 1st Instance — 

(1) at Paris HOO 

(15) Ist Class, each .... 400 

(76) 2nd Class „ . . . . 280 

(267) 3rd Class „ . . . . 200 

(633) Judges — 

(48) Paris, each 320 

(77) Ist Class, each .... 240 

(176) 2nd Class „ . . . . 160 

(335) 3rd Class „ . . . . 120 

TriburuiU of tlui Juge de Paix. 

Judges number 2872 — 

20 receive, each 320 

43 „ 200 

754 „ „ salaries varying from 140 to 84 

2055 „ , 72 

Hinuthre PvhliuM {Public Prosecutor^ DejHirtment), 
Chief Public Prosecutor .... 1,200 

His Advocate-Gcneral in Cour de Cassation 720 

(26) Public Prosecutors in Court of Apjieal — 

(1) Paris 1,000 

(25) In l*rovinces, eacii . . . 720 

Autjiouitims. — Stjci’Hkn. History of Criniiml Law. — Ehmkin. 
Hisfoire de la Proof dure. Crimiiielle en J'Vanee ; Codes Fran^aU et Ics 
Ixodes des autres pays d’A'^re/^e.—LlviNosToN. On the Criminal 
Jjeyislation of Louisuttia.” -VI iiiThKY Stokes. The Anglo-Indian 
Codes. (h. Je. ; JNo. 8.) 

CrilllllflltSChaUpa townof Germany, on thePloisse, 
8 miles north-north-west of the town and in the circle of 
Zwickau, kingdom of Saxony on the Leijizig-Hof Railway. 
TIuto are real, ctjinniercial, and tocliiiical schools, and over 
100 s] nulling mil Is and woollen cloth factories, employing 
between 5000 and 6000 workmen. Population (1890), 
23,068; (1900), 22,840. 

Cripple Creek, a mining city of El Paso county, 
Colorado, U.S.A., situated near the centre of the state, in 
38* 45' N. lat. and 105* 11' W. long., in the mountains west 
of Pike’s Peak, at an altitude of 9500 feet. It has two rail- 
ways, the Florence and Crijiplc Creek, making connexion 
with Pueblo, and the Midland Terminal, a branch of the 
Colorado Midland, connecting with Colorado Springs, It 
is the richest gold mining camp in the United States. 
Gold was first discovered in 1891, and in 1897 tlie produc- 
tion exceeded $10,000,000. The sources of the gold are 
})lacers, veins, and the country rock. The ores consist 
of free gold, not only in phu:crs but in veins and country 
rock, and telluridtjs and auriferous iron pyrites. They 
differ greatly in valuti, ranging from $20 up to several 
thousand dollars jwr ton. Population (1900), 10,147. 

Crispl, Francesco (I 8 I 9 -I 9 OI), Italian states- 
moti, was born at Rib6ra in Sicily, October 4, 1819. In 
1846 he established himself as advocate at Naples. On 
the outbreak of the Sicilian Revolution at Palermo (Janu- 
ary 12, 1848) ho hastened to the island and took an 
active part in guiding the insurrection. Upon the restora- 
tion of the Bourbon Government (May 15, 1849) he was 
excluded from the amnesty and compelled to flee to Pied- 
mont. Here he unsucoes^uUy applied for a situation as 
communal secretary of Verolengo, and eked out a penurious 
existence by journalism. Implicated in the Mazzinian 


conspiracy at Milan (February 6, 1853), he was expelled 
from Piedmont^ {^ obliged to take refuge at Malta, 
whence he fed to IJlpris. spelled from France, he joined 
Mazzini in London, and continued to conspire for the 
redemption of Italy. On June 15, 1859, he returned to 
Italy ^ter publishing a letter repudiating the aggrandize- 
ment of Piedmont^ and proclaiming himself a Republican 
and a partisan of national unity. Twice in that year he 
went the round of the Sicilian cities in disguise, and pre- 
pared the insurrectionary movement of 1860. U}K>n his 
return to Genoa he organized, with Bertani, Bixio, Medici, 
and Garibaldi, the expedition of the Thousand, and over- 
coming by a stratagem the hesitation of Garibaldi, secured 
the departure of the expedition on May 5, 1860. Disem- 
barking at Marsala on the 11th, Crispi on the 13th, at 
Salemi, drew up the proclamation whereby Garibiddi 
assumed the Dictatorship of Sicily, with the programme ; 
“ Italy and Victor Emmanuel.” After the fall of Palermo, 
Crispi was appointed Minister of the Interior and of 
Finance in the Sicilian provisional government, but was 
shortly afterwards obliged to resign on account of .the 
struggle between Garibaldi and the emissaries of Cavourwith 
regard to the question of immediate annexation. Ap])ointed 
secretary to Garibaldi, Crispi secured the resignation of 
Depretis, whom Garibaldi had ajipointed Pro-Dictator, and 
would have continued his fierce op|x>Bition to Cavour at 
Naples, where he had been placed by Garibaldi in the 
Foreign Office, had not the advent of the Italian regular 
troops and the annexation of the Two Sicilies to Italy brought 
about Garibaldi’s withdrawal to Caprera, and Crispi’s own 
resignation. Entering Parliament in 1861 as deputy of 
the Extreme Left for Castelvetrano, Crispi acquired the 
reputation of being the most aggressive and most impetuous 
mombcjr of the Reimblican |)arty. In 1864, however, ho 
made at the Chamber a Monarchical profession of faith, in 
the famous phrase afterwards repeated in his letter to 
Mazzini : “ The Monarchy unites us ; the Republic would 
divide us.” In 1866 he refused to enter the Ricasoli 
Cabinet; in 1867 he worked to inqHide the Garibaldiau 
invasion of the Pa})al States, foreseeing the French occupa- 
tion of Rome and the disaster of Montana. By methods 
of the same character as thosts subsequently employed 
against himself by Cavallotti, he carried on the violent 
agitation known as the Lobbia affair, in which sundry 
Conservative deputies were, on insufficient grounds, accused 
of corruption. On the outbreak of the Franco-German 
War ho worked energetically to im})cde tlie projected 
alliance with France, and to drive the Lanza Cabinet to 
Rome. The death of Ratazzi in 1873 induced Crispi’s 
friends to j)ut forward his candidature to the leadership 
of the Ijoft; but Crispi, anxious to reassure the Crown, 
secured the election of Depretis. After the advent of the 
licft he was elected (November 1876) President of the 
Chamber. During the autumn of 1877 he went to 
London, Paris, and Berlin on a confidential mission, 
establishing cordial personal relationships with Gladstone, 
Granville, and other English statesmen, and with Bis- 
marck. » 

In December 1877 he replaced Nicotera as Minister of 
the Interior in the Depretis Cabinet, his short term of office 
(70 days) being signalized by a series of important events. 
On January 9, 1878, the death of Victor Emmanuel and 
the accession of King Humbert enabled Crispi to secure the 
formal .establishment of a unitary Monarchy, the new 
monarch taking the title of Huml^rt L, instead of Hum- 
bert IV. of Savoy, The remains of Victor Emmanuel were 
interred in the Pantheon, instead of being transported to 
the Savoy Mamwleum at Superga. On February 9, 1879, 
the death of Pius IX. necessitated the first Conclave held 
after the unification of Italy. Crispi, helped by Mancini 
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and Cardinal Fecci (afterwards Loo XIII.), persuaded the 
Sacred College to hold the Conclave in Rome, and pro- 
rogued the Chamber lest any untoward manifestation should 
mar the solemxiity of the event. The statesmanlike 
qualities displayed on this occasion were unavailing to 
avert the storm of indignation conjured up by Crispins 
op|K>nent8 in connexion with a chai^ of bigamy incap- 
able of legal proof. Crispi was compelled, to resign office, 
although the judicial authorities upheld the inv^idity of 
his early marriage, contracted at Malta in 1853, and 
ratified his subs^uent union with Signora Barba^llo. 
For nine years Crispi remained politicafiy under a cloud, 
but in 1887 returned to office as Minister of the Interior 
in the Depretis Cabinet, succeeding to the Premiership upon 
the death of Depretis (July 29, 1887). 

One of his firot acts as Premier was a visit to Bismarck, 
whom he desired to consult upon the working of the Triple 
Alliance. Basing his foreign policy upon the alliance, as 
supplemented by the naval 
mtmU with Great Britain 
negotiated by his predecessor, 

Count Bobilant, Crispi as- 
sumed a resolute attitude 
towards France, breaking off 
the prolonged and unfruitful 
negotiations for a new Franco- 
It^ian commercial treaty, and 
refusing the French invitation 
to organize an Italian section 
at the Paris Exhibition of 
1 889. At home Crispi secured 
the adoption of the Sanitary 
and Commercial Codes, and 
reformed the administration 
of justice. Forsaken by his 
Radical friends, Crispi 
governed with the lielj) of the 
Right, until, on January 31, 

1891, an intemperate allusion 
to the former jwlicy of the 
Conservative party led to his 
overthrow. In December 
1893 the iin|)otenco of the 
Giolitti Cabinet to restore 
public order, then menaced 
by disturbances in Sicily and 
in Lunigiana, gave rise to a 
general demand that Crispi 
should return to power. Upon 
resuming office he vigorously suppressed the disorders, 
and lent sturdy support to the energetic remedies 
adopted by Sonnino, Minister of Finance, to save Italian 
credit, which had b^n severely shaken by the bank and 
financial crises of 1892-1893. Crispins uncompromis- 
ing suppression of disorder, and his refusal to abandon 
cither the Triple Alliance or the Eritrean Colony, or to 
forsake his colleague Sonnino, caused a breach between him 
and^ the Radical leader Cavallotti. Cavallotti then began 
against him a pitiless campaign of defamation. An unsuc- 
cessful attempt upon Crispins life by the anarchist Lega 
brought a momentary truce, but Cavallotti’s attacks were 
soon renewed more fiercely than ever. They produced so 
little effe^ ^t the genord election of 1895 gave Crispi a 
huge majority, but, a year later, the defeat of the Italian 
army at Adowa in Abyssinia brought about his resigna- 
tion. The e^uing Budini Cabinet lent itself to Caval- 
lotti^s campaign, -and at the end of 1897 the judicial 
authorities applied to the Chamber for permission to 
proswute Crispi for embeasdement A porlia^ntary Com- 
mission, appointed to inquire into the cargos against him. 


discovered only that Crispi, on assuming office in 1893, had 
found the Secret Service coffers empty, and had borrowed 
from a State bank the sum of £12,000 for Secret Service, 
repaying it with the monthly instalments granted in 
r^lar course by the Treasury. The Coiumission, con- 
sidering this proceeding irregular, proposed, and the 
Chamber adopted, a vote of censure, but refused t(; 
authorize a prosocutiou. Crispi resigned his mut in 
Parliament, but was re-electod by an overwhelming 
nugority in April 1898 by his Palermo constituents. 
For some time he took little part in active politics, chiefly 
on account of his growing blindness. A successful o{)era- 
tion for cataract restored his eyesight in June 1900, and 
notwithstanding his 81 years he resumed to some extent 
his former jwlitical activity. Soon afterwards, however, 
his health l^gan to give way i)ermanently, and he died at 
Naples on the 12th of Aug^t 1901. 

The importance of Crispi in Italian public life deiKiiubd 
less upon the many reforms 
accomplished under his ad- 
ministrations than upon his 
intense patriotism, remarkable 
fibre, and ca|)ttcity for admin- 
istering to his fellow-country- 
men the political tonic of 
which they stood in constant 
need. In regard to foreign 
politics be greatly coiitril)Utetl 
to raise Italian prestige and 
to di8|)el the repubition for 
untrustwortliiiiess and vacilla- 
tion acquired by many of liis 
predecessors. (ii. w. s.) 

Croatia - Slavonia 

(llorvdt - Szlavonorszdg), an 
autonomous province (llorder- 
land) of Hungary. Area, 
16,417 square mi less, with 
2,416,304 inhabitants in 
1900. At ilie heatl of 
the Government stands tlie 
Banus, api)ointed by the king, 
with counter-signature of the 
Hungarian Prime Minister. 
The provincial Diet (Croatia- 
Slavoniau-Dalmatian N ational 
Assembly) consists (a) of 
elected deputies, (/>) of 
pt^rsonal voters, whose number, however, cannot exceed 
half of that of the elected deputies. The National 
Assembly delegates out of its midst 40 deputies to 
the House of Commons and 3 deputies to the House 
of Magnates of the Hungarian Pai*liament, who 
imrticipate in the discussion of the afiairs which 
are common to Hungary and Croatia-Slavonia. The 
Croatian Minister, without portfolio, is a meinlx*r of the 
Hungarian Government, who countersigns every act of 
importance of the provincial Government of Croatia- 
Slavonia. In the eastern part of the land, es])ecially on 
the pLin extending between the Danube, Drdya, and 
Szdva, agriculture is largely carried on. Tlie chief pro- 
ducts of 1900 were 3*0 millions metric centners of wheat, 
3*6 mill. metr. cent, of jwtatoes, and 4*7 mill. metr. cent, of 
maize. The mountainous portion of the country is wooded, 
and on the plains are extensive forests. Above one-third 
(1,511,779 hectares = 35-74 jier cent.) of the cultivable 
territory is covered by forests, whereof the public treasury 
possesses 300‘280 hectares, of a value of 58*9 million crowns. 
Of the grain produced, wheat, potatoes, and maize are 
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the most important. Excepting Zdgrdb (Agram), the { 
rapidly rising capital of Croatia-SIavonia, and its surround- I 
ings, the greatest traffic is in the regions near the Danube ; 
and the frontier passes towards Bosnia. 

Orol^ or Oroix Wasequehal, a town of 
France, in the department of Nord, arrondissement of 
Lille, 5 miles north-east of Lille and 2 miles south-west of 
Eoulmix, with station on railway to Courtrai. The town 
is situated near the Marcq, an affiuent of the Deule, and 
is practically a suburb of lloubaix. Port traffic (1899), 
71,146 tons. Population (1881), 3260; (1896), 13,895; 
(1901), 15,933. 

Croll, Jamas (1821~1890), Scottish man of 
science, was born of a peasant family at Little Whitofield, 
in Perthshire, 2nd January 1821. Ho was regard(id as an 
unpromising lx>y, but a trifling circumstance aroused a 
passion for reading, and lie made great progress in self- 
education. Debarred by ill-health from manual lal)our, he 
became successively a shopkeeper and an insurancjo agent, 
and in 1859 was made koeijer of the Andersonian Museum at 
Glasgow, a humble a[)j)ointment, which, however, gave him 
what ho most reijuired. In 1857, being deeply imijressed 
by the motaidiysics of Jonathan Edwards, ho had publishwl 
an anonymous volume entitled ridJornpht/ of Tlmmi ; 
but his (K)nuexion with the Museum induced him to tak(j 
up ] physical science, and in 1864 ho wrote his celebrated 
essay On the Physical Causes of the Changes of Climate 
during the Glacial Ejioch.” ^riiis led to liis receiving an 
apiK)intment on the Scottish Geological Survey in 1867. 
In 1876 ho summed uj) his rtwearches uiM:)n the ancient 
condition of the earth in his Vlinmte and in which ho 
conb.'iids that terwstrial revolutions are due in a measure 
to cosmical causes. This theory (excited wanu controversy. 
Croll’s replies to his opixjnents are collected in his Climate 
awl Coftmology (1885). lie had boon com|X}lled by ill- 
health to withdraw from the public service in 1881; yet, 
working under the greatest ditficultios, and harassed by 
the miserable inadequacy of his retiring ])onsion, ho 
managed to jirodiico Stdlar Kvolutum, discussing, among 
other things, the age of the sun, in 1889 ; and Tfie Philo- 
eojMcal Hods of Evolution, jwirtly a criti<iuo of Herbert 
Sjienccr’s jJulosoidiy, in 1890. He died on 15th December 
1890. The soundness of Croll’s theories remains a subject 
of controversy, but his character as a scientific worker 
under the gretitest discouragements was nothing less than 
heroic. His life, prefaced by an unfinislied autobiography, 
was written by Mr J. C. Irons in 1896. (r. g.) 

Cromarty. See Ross. 

Oromor, a |)arish and fashionable watering-) )lacc in 
the northern parliamentary division of Norfolk, England, 
22 miles north of Norwich by rail. Standing on cliffs of 
considerable (devation, the town has rejHjatedly suffered 
from ravages of tin? sea. In 1894 a wall and csjilanade 
were built at the bottom of the East Cliffs, and these are 
being extended to the west A juer, 183 yards long, has 
been constructed at a cast of £11,000. A water reservoir 
to hold 600,000 gallons was finished in 1896. There are a 
town-hall, a cottage hospital, and a lecture hall. On a site 
of three acres stands the Convalescent Home of the Norfolk 
and Norwich Hospital. There is an excellent golf course. 
There are herring, cod, lobster, and crab fisheries. Area 
of urban district, 938 acres. Population (1881), 1597; 
(1901), 3776. 

Cromarp Bvalyn Baring, 1st Earl (1841 

), British statesman and diplomatist, was born on 

the 26th February 1841, the ninth son of Henry Baring, 
M.P., by Cecilia Anne, eldest daughter of Admiral Wind- 
ham of Felbrigge Hall, Norfolk. Having joined the Royal 


Artillery in 1858, he was appointed in 1861 A.D.C. to Sir 
Henry Storks, High Commissioner of the Ionian Islands, 
and acted as secretaiy to the same chief during the inquiry 
into the Jamaica outbreak in 1865. Gazetted captain in 
1870, he went in 1872 as private secretary to his cousin 
Lord Northbrook, Viceroy of India, where he remained 
until 1876, when ho became major, received the C.S.I., and 
was appointed British Commissioner of the Egyptian 
Public Debt Office. Up to this period Major Baring had 
given no unusual signs of promise, and the appointment 
of a comparatively untried m(\jor of artillery as the British 
representative on a Financial Board composed of repre- 
sentatives of all the Groat Powers was considered a bold 
one. Within a very short time it was recognized that the 
Englishman, though keeping himself carefully in the back- 
ground, was unmistakably the predominant factor on the 
Board. Ho was mainly restmsible for the searching 
ro|>ort of the Commission of Inquiry that had been in- 
stituted into the financial methods of the Khedive Ismail ; 
and when that able and unscrupulous Oriental had to 
submit to an enforced abdication, it was Major Baring 
who bocatno the British Controller-General and practical 
director of the Dual Control. Had he remained in Egypt, 
the whole course of Egy))tian history might have been 
altered, but his services were deemed more necessary 
in India, and under Lord Ripon ho became Financial 
Member of Council in Juno 1880. Ho remained there 
till 1883, leaving an unmistakable mark on the Indian 
financial system, and then, having been rewarded by 
the K.C.S.L, he was appointed British Agent and Consul- 
General in Egypt and a Minister Plenii.)otentiary in the 
Di|)lomatic Service. 

>Sir Evelyn Baring was at that time only a man of forty- 
two, who had gained a reputation for considerable financial 
ability, combined with an abruptness of manner and a 
certain autocracy of demeanour which, it was feared, 
would im))edo his success in a iwsition which required 
considerable tact and diplomacy. It was a friendly 
colleague who wrote — 

Tho virtues of Patience arc known, 

But I think that, when jmt to tho touch. 

The })ooplQ of Egypt will own, with a groan, 

There's an Evil in Baring too much. 

When he arrived in Cairo in 1883 he found the adminis- 
tration of the couutry almost non-existent. Ismail had 
ruled with all the vi(.*us, but also with all tho advantages, 
of autocracy. Disorder in the finances, brutality towards 
tho iieople, had been combined with imblic tranquillity 
and the outer semblance of civilization. Order, at least, 
reigned from the Equator to the Mediterranean, and such 
trivial military disturbances as had occurred had been of 
Ismail’s own devising and for his own purposes. Tewfik, 
who had succeeded him, had neither the inclination nor 
character to te a dcsix)t. Within three years his govern- 
inont had been all but overthrown, and he was only 
Khedive by the grace of British bayonets. Government 
by bayonets was not in accord with tho views of tho 
House of Commons, yet Ismail’s government by the 
kourbash could not bo restored. The British Govern- 
ment, under Mr Gladstone, desired to establish in Egypt 
a sort of Constitutional Government ; and as there existed 
no single element of a constitution, they bad sent out Lord 
Dufferin to frame one. That gifted nobleman, in the 
delightful lucidity of his picturesque report, left nothing 
to be desired except the material necessary to convert tho 
flowing periods into ))olitical entities. In the absence 
of that, the constitution was still-bom, and Sir Evelyn 
Baring arrived to find, not indeed a clean slate, but a 
worn-out papyrus, disfigured by the efforts of centuries to 
describe in hieroglyph a method of rule for a docile people. 



C R 0 M P T 0 N — C 

From that date the history of Sir Evelyn Baring, who 
became Baron Cromer in 1892, O.C.B. in 1895, Viscount 
in 1897, and Earl in 1901, is the history of Egypt, and 
requires the barest mention of its salient points here. 
From the outset he realized that the task he had to per- 
form coidd only be effected piecemeal and in detail, and 
his very first measure was one which, though severely 
criticized at the time, has been justifi^ by events, and 
which in any case showed that he shirked no responsi- 
bility and was capable of adopting heroic methods. He 
temporarily abandoned that ^rtion of the territory over 
which Egypt held only a nominal sway, already challenged 
by the Mahdi, and set himself to work to reorganize the re- 
mainder. That portion, too, he attacked in detail. The 
very first essential was to rebate the financial situation ; 
and in Egypt, where the entire revenue is based on the 
production of the soil, irrigation was of the first im- 
jwrtance. With the assistance of Sir Colin Scott Moncrieff, 
in the Public Works Dejiartment, and Sir Edgar Vincent, 
as Financial Adviser, these two great departments were 
practically put in order before he gave more than super- 
ficial attention to the rest. The Ministry of J ustice was 
the next department seriously taken in hand, with the 
assistance of Sir John Scott, while the army had been 
reformed under Sir Evelyn Wood, who was succeeded by 
Sir Francis Grenfell. Education, the Ministry of the 
Interior, and gradually every other dei^artmont, came to 
be reorganized, or, more correctly speaking, formed, under 
Lord Cromer’s carefully ijersistent direction, until it may 
bo said to-day that the Egyptian administration can safely 
challenge comparison with that of any other state. In 
the meantime the rule of the Mahdi and his successor, 
Abdulla Khalifa, in the temporarily abandoned provinces 
of the Sudan, had been weakened by internal dissensions ; 
the Italians from Massawa, the Belgians from the Congo 
State, and the French from their West African {Jossessions, 
had gradually aiiproached nearer to the valley of the Nile ; 
and the moment had arrived at which Egypt must decide 
either to recover her position at Khartum or allow that 
important centre to fall into hands hostile to Great Britain 
and her |K)sition in Egypt, Lord Cromer was as quick 
to recognize the moment for action and to act os he had 
fifteen years earlier been prompt to recognize the necessity 
of abstention. In March->^ptembor 189G the first 
advance was made to Dongola under the Sirdar, Sir H. 
(now Lord) Kitchener; between July 1897 and April 
1898 the advance was ])ushed forward to the Atbara; 
and on September 2, 1898, the battle of Omdurman 
finally crushed the power of the Klialifa and restored the 
Sudan to the rule of Egypt and Great Britain. To have 
effected this in the face of the greatest difficulties, — ix)litical, 
national, and international, — and at tho same time to have 
raised the credit of the country from a condition of bank- 
ruptcy to an equality with that of the first EurojKjan 
Powers, entitles Lord Cromer to a very high place among 
the greatest administrators that tho British Empire has 
produced. Lord Cromer married in 1876 Ethel Stanley, 
daughter of Sir Howland Stanley Errington, eleventh 
baronet, but was left a widower with two sons in 1898; 
aud in 1901 he married Lady Katherine Thynne, daughter 
of the fourth Marquess of Bath. 

CrOITI|ltOfl| a township in the Prestwich division 
of Lancashire, England, 2 J miles north of Oldham. Since 
1894 it has been govern^ by an urban district council. 
At Shaw, a large village included within it, is a station 
on tho Lancashire and Yorkshire Railway. Population 
(1891), 12,901 ; (1901), 13,427. 

OrookeiL Sir William, (1832 — ), English 
chemist and physicist, was bom in I^ndon on 17th June 
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1832, and studied chemistry under Hofmann at the 
Royal College of Chemistry. In 1861, while conducting a 
spectroscopic examination of tho residue left in the manu- 
facture of sulphuric acid, he observed a bright green line 
which had not besen notic^ previously, and by following 
up the indication thus given ho succeeded in isolating a 
new metal, thallium, a specimen of which was shown in 
public for the first time at tho Exhibition of 1861. Luring 
the next eight years he carried out a minute investigation 
of this substance and its proiwrties. While determining 
its atomic weigh^ ho thought it desirable, for the sake of 
accuracy, to weigh it in a vacuum, and even in these 
circumstances he found that the balance behaved in an 
anomalous manner, the metal api^earing to be heavier when 
cold than when hot. This phenomenon he explained as a 
“ repulsion from radiation,” and he expressed his discovery 
in tbe statement that in a vessel exhausted of air a 
body tends to move away from another body hotter 
than itself. Utilizing this principle ho constructed the 
radiometer (see Ency, Jhit, vol. xix. p. 219 and 
Radiometer), which he was at first diH[)osed to 
regard as a machine tliat directly transformed light 
into motion, but whicli was afterwards perceived to 
dejxind on thermal action. Thence he was led to Lis 
famous researches on tho discharge} of electricity through 
highly rarefied gases and on radiajit nmtter, and to the 
development of his theory of a “ fourth state of matter.” 
In 1883 he bi^gan an inquiry into tho nature and con- 
stitution of the rare earths. By re|)eated eheinical frac- 
tionations ho was able to divide yttrium into distinct 
portions which gave diifcrent s})cctra when extx»8eil in a 
high vacuum to the spark from an induction coil. This 
result he considered to be due, not to any removal of 
impurities, but to an actual splitting-uj) of tlie yttrium 
molecule into its constituents, and he ventured to draw 
the provisional conclusion that ilie so-called simi)le bodies 
are in reality compomid molecules, at tlie same time 
suggesting that all the elements have l:>een produced by a 
process of evolution from one primordial stul! or “ protyle.” 
A later result of this method of investigation was the tlis- 
covery of a now memlx^r of the rare earths, nioniiim or 
victorium, the s}X}ctrum of whicli is clmnicterized by an 
isolated group of lines, only to be detected ]>hotogi*ajJncally, 
high ui> in the ultnirviolet end ; the existence of this body 
was announced in his presidential address to the British 
Association at Bristol in 1898. In tlie same address he 
called attention to the conditions of the workl’s food 
supply, urging that with tho low yield at ])n*Heiit realiztid 
|)er acre wh(}at cannot long retain its position among the 
food-stufis by which mankind is nourished, and that since 
nitrogenous manures arc? essential for an incretise in the 
yield, the hojKJ of averting starvation dejKmds on the 
ability of the chemist to find an artificial method for fixing 
the nitrogen of tho air. In addition to many other re- 
searches besides those hen) mentioned, Sir William Ci’ookcs 
has edited various books on chemistry and chemical 
technology, aud Las also given up a certain amount of 
time to the investigation of jisychic phenomena, endeavour- 
ing to effect some measure of correlation between them and 
ordinary physical laws. He wjis knighted in 1897, and 
has received the Royal and Davy medals of the Royal 
Society, besides having filled the offices of President of 
the Chemical Society and of tho Institution of Electrical 
Engineers. 

Orooklton, capital of Polk county, Minnesota, 
U.S.A., on the Red Lake River in the edge of Red River 
valley, on the Great Northern and tho Northern Pacific 
Railways lines. Population (1890), 3457 ; (1900), 5359. 

Croos River. Sec Nigeria. 
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CrOC|U0t« — ^The line of demarcation between the 
old game and ** New Croquet,” as it is called, is not very 
difficult to draw, for croquet has had au experience quite 
unexampled in the history of games. The j)astime eulo* 
gized by Lord Beaconstiold and illustrated by John Leech 
spread very rapidly. In some half dozen years after the 
a[)pearaiice of the game, a croquet ground in a country 
house was deemed as important an adjunct as a consorvar 
tory. And then, almost in a night, the game disappeared. 
More than one reason has been assigned for this. It was 
pushed forward too quickly i)y experts and made too diffi- 
cult ; and then the croquet grounds were found admirably 
iulapted for lawn tennis which in its early development 
could be played by man, woman, and child. The dimen- 
sions of the croquet ground liave been altered since the 
days when Mr Henry Jones wrote his article in the ninth 
edition of the Eneyelf^dia Jiritannica (vol. vi.). A 
ground for match play must measure! 35 yards in length 
by 28 yards in width, and the l)oundary must be marked 
with a white line. A little flag must Ijc placed in each 
comer, and a spot of wliite near the flag, this 8])ot l)eing 
3 feet from each boundary. Six hoops arc us^ in the 
game, and two pegs. The hoop must made of half-inch 
iron, and must stend up 1 2 inches above the ground. The 
hoop now used at all iournaments is the “ Davidson,” which 
develops into an inverted cone some 4 or 5 inches long 
uiid(!r the soil, the broadest part at the to]i lacing a little 
broader than tlie iron above the surface. I'htise hoops are 
very rigid, and if they get loose a tap v^ itli the mallet 
makes them tight again. The hoop must measure 4 inches 
across, inner measurement, and bo square at the toj). The 
[KJgs are of wood. They must l)e inch in diameter and 
stand 2 feet out of the ground. One j)eg, the winning 
p(!g, is ]Miinti!d with four rings of colour, namely, blue, red, 
black, and yellow ; the other peg is j)ainted white. This 
distinction was made to indicate the top ei\d and the 
bottom end of the ground, which was confusing sometimes 
at tournamonte. Little cross bars should be on the top of 
the j)cgs to hold the clijia. The balls are of Ixixwood, and 
weigh lH?twecn 14 J and 15 J (^zs. They are 3J inches in 
diameter. There must bo a lJuo ball, a red ball, a black ball, 
and a yellow ball, and this sequence of the colours must be 
preserved. Thus if a player having the choice of Imlls and 
lead elects to play with yellow, blue must follow. Clips 
of the colour of the balls must Ix) used. The (di]) indicates 
the next point in older of the player. The laws about 
malliits have changed since the old days of croquet wdien 
there W’as “ no restriction as to the nunibiT, weight, size, 
shape, or material of the mallets.” If you have india- 
rubber at one striking end you must not use it. Also 
your mallet must have the two striking ends perfectly 
vertical. The accompanying 
])lan will show why a multijde 
of 5 and 4 has been selected for 
the dimensions of the ground. 
Up the central line the hoops are 
7 yards ai)art, each peg 7 yards 
frmn the nearest outer hooj), 
7 yards from each side hoop, 7 
yards from the boundary. This 
is the setting, and the game con- 
sists in driving both lialls through 
these hc)0])s, in the order indi- 
cated by the numl)er8, up to the 
turning ])eg, and then returning 
to the winning j)og, in a similar 
manner. A t starting each player 
places his ball one foot away 
from hoop No. 1, placing it not 
slantingly, but in the exact centre. If he tuns the hoop ho 


plays again, and his turn can be prolonged by the follow- 
ing incidents : — 1. Making a fresh |)oint (hoop or peg) in 
order. 2. Hitting a ball that he has not nit since making 
a point. This hit is called a roquet, and after a roquet 
a player is compelled to take croqueU To take croquet 
you must place your boll in undeniable contact with the 
ball you have hit, and you may in your stroke glance away 
20 yards (or other distance) after moving it half an inch, 
or you may roll it along with your own ball all that distance, 
or you may effect what is called a stop shot, and drive the 
croqueted boll a considerable distance while arresting the 
progrew of your own ball almost completely. The croquet 
is an im{)ortant stroke, and you must get from it all the 
advantage you can. But it is checked by certain minute 
regulations : — 1. If the balls are not quite touching when 
you take croquet the adversary may have them put back 
and make you play the stroke over again. 2. If you fail 
to move both balls your turn ceases, and the adversary 
once more can have the balls put back. 3. If the croqueted 
ball reaches the boundary of the ground your turn ceases. 
4. If your own ball reaches the boundary of the ground, 
unless intermediately it makes a roquet, your turn ceases. 
This, called the dead boundary law, was in existence when 
Mr Henry Jones wrote, but it has since Injon modified. 

The laws of croquet may here be briefly sketched. 
There are thirteen strokes called “foul.” No i)oint can 
be scored off any of them, the turn is lost, and the adver- 
sary, if he likes, can have the ball replaced after the 
stroke : — 1. To strike the ball twice distinctly in playing 
it. 2. To push a ball without an audible knock. 3. To 
strike another ball besides one’s own in playing, or taking 
aim. 4. To touch a rolling ball. 6. To allow a ball to 
rebound on the player’s person or mallet. 6. To press a 
ball round a wire. 7. To play a ball after a roquet with- 
out taking croquet. 8. To fail to move the croqueted ball 
in the croquet stroke. 9. To take croquet from a ball with- 
out liaving fii'st roqutjted it. 10. To knock a hoop out of 
the ground with the mallet when making a stroke. 11. 
To use any })art of the mallet, cxcejjt the striking ends of 
the head, to propel a ball. 12. To use an indiarubber- 
tipped mallet. 13. To touch a ball improj^erly with 
hand, foot, or mallet. Besides these “foul strokes” 
there are six minor offences ; it is a blemish in the laws 
that no defined jHjnalties are attached to them, and players 
are advised to settle beforehand tliat the stroke must be 
playcni again if the adversary wishes it: — 1. To play a 
stroke with a second mallet without having damaged the 
first. 2. To teke croquet off a ball which you have sent 
not off but nearer than 3 feet to the boundary, without 
bringing it in three full feet before you jJay, 3. To lay 
down a mark to help your aim. 4. To play the first stroke 
at less than a foot from the first hoop, and not from a 
central spot. 5. To j)lay with the wrong I)all at starting. 
6. To move a ball at rest accidentally. There are a few 
other laws. Only a rover can j)eg out a rover. A hoop is 
considered run when it cannot be touched with a straight 
edge from the playing side. On the other hand, a ball 
driven partly through a hoop from the non-playing side 
cannot run the hoop next stroke if it can be touched by a 
straight edge from the non -playing side. If the player 
play with a wrong ball, blue and black must be placed in 
one corner and red and yellow in the other corner, behind 
hoops 1 and 10, and the adversary may go on with either 
ball of his &ide. 

A considerable advance has been made in the use of the 
mallet since 1877. Players are now divided into two 
groups, those who use sidi’play and those who use fronU 
The distinction can be best understood if we imagine 
a player shooting at an object due north. The side player 
will face due east and strike with his mallet across the 



indicates 7 yds. 
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body, the front-player will face due north and look along 
the head of his mallet in taking aim. When Mr Henry 
Jones wrote his article side-play was the only play. In- 
deed a law in the code called “ The Field Laws absolutely 
forbids the use of front-play at all. The side-player usually 
stoops down and slopes his mallet, and delivers a stroke 
rather like a hockey stroke ; he drives the ball, often very 
accurately, by a pure and unadulterated blow, ^ut this 
stroke is uncertain. It depends entirely on eye and hand, 
and one bad stroke in a game may lose a match. The 
advantages of front-play are twofold. It allows the player 
to “look along the barrel,” to use a phrase which fairly 
conveys the right idea. This is a great advanta^, especi- 
ally in strokes that require much accuracy, as with a hoop 
played at from a slanting direction. The second advan- 
tage of front-play is that the |)endulum stroke can be used 
The player must have his mallet perfectly upright, his eye, 
his two hands, the line along the mallet he^, the line 
through the centre of his ball, and the line through the 
centre of the ball aimed at must all be in the same vertical 
plane. His left hand will act as a pivot, the centre of the 
curve described by the mallet head in the stroke. The 
right hand will guide this mallet head, and it is essential 
to accuracy that it should be drawn up rather than back 
to preserve as much as possible the pendulum^s curve. 
Much depends on the left hand, which clutches the mallet 
handle and acts as a pivot. The great difficulty of all is 
keeping this pivot during the stroke rigidly in the same 
vertical plane as the moving head. 

The tactics of croquet have undergone a change since the days 
of Mr Heniy Jones. The hoops for match play then were very 
difficult. They were of i-inch steel, and 3{*inch span, and wore 
fixed in a block of solid oak under tlie soil. Tliis block was about 
the size and shape of a volume of the Encydona^ia Bntannka. 
Tlie diameter of a ball was only Jth of an inch loss than the span 
of the hoop, and when the ball touched the steel upright it was 
at once arrested. From this resulted very timid and cautious play. 
A tricky stroke was invented to put on what billiard players call 

follow” in running a hoop. A player was afraid to attempt 
such a feat if any but a friendly ball was near. There was a great 
deal of what is called Jinme^ which means shooting into a corner 
to prevent your ball from helping the antagonist. Games were 
excessively long. Moderate players, and experts, who were not 
able to practise with the socketed hoo|)s, soon gave up the game 
altogether. New croquet, by reverting to the 4.inoh hoop and 
encouraging largo handicaps, is giving to the scientific game a 
rapid and vast extension quite out of all pro(}edent in the past. 
Excellent players are springing up evoiywliero, and with thorn a 
stronger and bolder game. A brief statement will show all that 
this means. Croquet is a unique game. If it is to bo nom}>arcd 
to any other it may bo said that from the point of vif3W of acunirato 
striking and nice judgment of strength it approaches billiards, and 
from the intellectual side it approaches wlust Four halls, blue, 
red, black, and yellow, roll along the ground, and oa(!li of tlnwo 
balls affects the others at every stage of the game as mmdi as the 
units of the little armies of s|)ades and diamonds in whist. Hod, 
we will say, hits blue. From that moment red dominates not only 
his own balls but those of his adversary, often for a considcirable 
time. This is at once the weakness of croquet, aud also its ex- 
ceptional fascination. This command of the balls is <!alled the 
atta^k^ and the crucial strategy of the game is centred on two 
problems, namely, how to win when you have the attack, and how 
to get it when it is in the hands of the adversary# The object 
of the game being to pass both balls through the prescribed circuit 
of hooM, the player who possesses the attack will try to do this as 
fast os no can, passing not one hoop alone, but several, if pnM3ticable, 
^ l^UTn. This sequence of hoo]M is called a hreakt and if it is 
effooted with the aid of all the balls it is called a four-ball break, 
but if only throe are available it is a three-ball break. The four- 
|)aU break is naturally the easiest. The principle of all breaks 
18 to arrange to have a ball at your hoop the next in order as you 
V®"'® lip to it, and another ball always at your next hoop but one 
in order. Thus if you are going up to hoop 6 (see plan) yon should 
♦w *.^*^11 there to help you, and another at hoop 6. Let us say 
J*'j;t Jfith the aid of the first you run hoop 5 ; at once you send the 
^ t Mflirted you on the turning peg itself, and you stop 
yoy ball in the croquet stroke close to the ball at hoop 6. The 
dimonlt feature of tne setting is the four comer hoops, but these 
ere mn by the aid of what is called a centre ball, ».e., you leave one 


of the balls in the centre of the ground as you run up to the stick. 
As you do so, you split the ball that has helt)ed you to run hoop (i 
aw«r to hoolhb and make the peg with the ball sent there to help 
yos6 Now comes in the work ol the centre ball. You drive the 
ball tluit has helped you at the stick to the distant coiner, hoop 

W stop by ^0 centre ball. You then hit it and take oil to 
the ball left at hoop 8. In this way the centre tuill will help you 
to do the four comer hoops 8, 9, 10, 11. Plainly the main 
object of the adversary must bo to keep this fourth ball from yon. 
His chief chance is coming in with a long shot, hut ho must send 
this as much as possible oiit of your game. U ^ 

CroM Mary Ann (or, as she usually signed her- 
self, Marian) (1819-1880), the famous English writer who 
is more generally known as Oeorfl^e Elloty was born at 
Arbury Farm, in Warwickshire, on 22nd November 1819. 
Her father, Robert Evans, was tlie agent of Mr Francis 
Newdigate, and the first twenty-one years of the great 
novelist^s life were siicnt on the Arbury estate. She 
received an ordinary education at resix»ctable stda^ols till 
the age of seventeen, when her mother’s death, and tlui 
marriage of her elder sister, called her liome in the 
character of housekeeper. This, though it must have 
sharpened her sense, already too acute, of resiK)nsibility, 
was an immense advantage to her mind, and, later, to 
her career, for, delivered from the tiresome routine of 
lessons and class-work, she was able to work without 
pedantic interruptions at Qcirman, Italian, and music, and 
to follow her unusually good taste in rearliug. The life, inas- 
much as she was a girl still in her teens, w^as no doubt 
monotonous, oven unhappy. Just as (Cardinal Newman 
felt, with such different results, tlic sadne^ss and chain of 
evangelical influences from his boyhood till the end of hi.s 
days, so Marian Evans wras subdued all thniugh her youth 
by a severe religious training which, wdiile it pinched her 
mind and crushed her spirit, attracted her idealism by the 
very hardness of its jHirfect counsels. Tt is not surprising 
to find, therefore, that when Mr Evans moved to Coventry 
in 1841, and so enlarged the circle of their acipiaintaiice, 
she became much interested in some n(»w friends, Mr ami 
Mrs Charles Bray and Mr Charles llennell. Mr Bray 
had literary taste and wrote works on the Education of the 
Feding^^ the Philomphy of Nccemty^ and the like. !Mr 
Hennell had published An Kmjuiry concerning the Origin 
of Christianity, Miss Evans, then twenty-two, absorbed 
immediately these unexixjcted, and, at that time, daring 
habits of thought. So comixdling was th(3 atmospliere 
tliat it led to a complete change in her o 2 >inioiis. Kind 
in her affection, she was relentless in argument. She; 
refused to go to church (for some time, at least), wrote pain- 
ful letters to a former governess, — the pious ^liss Lew is, — 
and barely avoided an irremediable quarrel wdtli her fatln^r, 
a churchman of the old school. Hero was ndwllion ind(‘ed. 
But reliels come, for the most part, from tlie pi*ovinces 
where jxjtty tyranny, cxcjrcised by small souls, show» the 
scheme of the universe on the meanest jiossible scale. 
George Eliot was never orthodox again ; she abandoned, 
with fierce deterraiiiation, every cR‘ed, and although sIk^ 
passed, later, through various phivses, sIk? remained in- 
cessantly a rationalist in matters of faith and in otln;r 
matters. It is nevertheless true that she wToto admirably 
about religion and religious |xjrsoiis. She hafl learnt the 
evangelical point of view : she knew — none better — tlni 
strength of religious motives : vulgar doubts of tliis fact 
were as distasteful to her as they were to anotlu^r eminent 
writer, to whom she refers in one of her letters (dated 
1853) as “a Mr Huxley, who was the centre of interest” 
at some “agreeable evening.” Her books abound in 
tributes to Christian virtue, and one of her own favourite 
characters was Dinah, the Quakcro.s.s, in Adam Bede, 

She undertoolfc al)out the liegiuniiig of 1844, the trans- 
lation of Strauss’s Leben Jesu. This w^ork, published in 
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1846, yw cc^sidered scholarly, bat it met, in the 
A)f tiling, with no popular success. On the deatH 
Evans in 1849, she went abroad for some ti 
?^hear of no more literal^ ventures till 1851, 
accepted the assistant-editorship of the Weitm^ter 
^r a while she had lodgings at the offices o^ that pul 
tion in the Stm^ lMdon. She wrote several notable 
l)a}jers, and with many distinguished 

authors of that J^od— among them Herbert Spencer, 
Carlyle, Harriet Martineau, Francis Ne^vman, and George 
Henry Lewes. Her friendship with the last named led to 
a closer relationship, which she regarded as a marrii^e. 
Among the many criticisms passed ujwn this step (in view 
of the fact, among other considerations, that Lewes had a 
wife living at the time), no one has denied her courage in 
defying the law, or (questioned tlie (quality of her tact in a 
singularly false qiosition. That she felt the deeq)est affection 
for Mr l^jwes is evident ; that 
we owe the develoqiuient of 
her genius to his influence 
and constant symqiatliy is all 
but certain. Y(it it is also sure 
that what she gained from his 
intimate companionship was 
luiuvily })aid for in the un- 
cetvsing consciousness that 
most qieo])le thought her 
guilty of a grave mistake, and 
tVumd her written words, with 
tlieir endors(5inent of tradi- 
tional morality, wholly at 
variance with the circum- 
stances of her qjriviite life. 

Doubts of her suffering in this 
rcisqnjct will be at once dis- 
missed after a study of her 
journal and letters. Stilted 
and unnatural as these are to 
a tragic dt^gree, one can retul 
well enough between the linos, 
and also in the elaborate 
dedication of each manuscriqit 
to “my husband” (in tomis 
of the strongest love), that 
self - represssion, coupled with 
audacity, does not make for 
j)oace. Her sensitiveness to 
criticism was extreme : a 
flipjiant qiaragraph or an il- 
literate review with regard to 
her work actually affectod her 
for days. The whole history of her union with Lewes is a 
comq)leto illustration of the force of sheer will — in that 
case qmrtly her own and not inconsiderably his — over a 
nature essentially unfitted for a bold stand against attacks. 
At^t she and the man whom she had described “as a 
sort of miniatunj ATiralxiau in apqniarance,” went abroad, but 
.ttoN^turned to England the same year and settled, after 
’^Idj^eral moves, in lodgings at East Sheen. 

■ In 1854 she {published The Essence of Christianity , a 
translation from Feuerbach, a q)hilo8oq)her to whom she had 
been introduced by Mr Bray. During 1856 she trans- 
lated Spinoza*s Ethics^ wrote articles for the Jjeader, the 
Westmifister and the Saturday Review — then a 

new thing, r^^was until the following year that she 
attempted tHe writing ol fiction, and produced TJw Sad 
Fortunes of the Sevffmid Amos Rarton — the first of the 
Sce/ies Clerical Life, These, published in Blackwoods 
issued in two volumes in 1858. The 
iWs'ihi^m extended a languid welcome to this work, 


and although the author received much encouragement 
from private sources, the few real critics were mostly non- 
committal and it was not until the publication of Adam 
in ||059 that enthusiasm was attracted to the quality 
the ec^er pi^uction. Adam BedCy in many judg- 
ments Eliot’s masterpiece, met with a success (to 

use httibm words) “ triumphantly beyond anything she 
had dnathed of.” In 1860 appeared The Mill on the 
Floss, After the sensational go^ fortune of Adam Bede^ 
the criticism applied to the new novel seems to have been 
disappointing. We find Miss Evans telling her publisher 
that “she does not wish to see any newspaper articles.” 
But the book made its way, and prepared an ever-growing 
army of readers for SUas Mamer (1861),i?omofa (1862-63), 
and Felix Holt (1866). The Spanish Gypsy (1868), a 
drama in blank verse, received more public response than 
most compositions of the kind executed by those connected 
with the drama or with poetry 
only; and she published in 
1874 another volume of verse§, 
The Legend of Juhal and other 
Poems, 

Any depression which the 
author may have felt with 
regard to the faults found with 
some of the last named books 
was completely cured by the 
praise bestowed on Middle- 
march (1873). This profound 
study of certain tyq»es of 
English character was supreme 
at the time of its w^riting, and 
it remains supreme, of its 
school, in EuroqHjan literature. 
Thackeray is brilliant ; Tolstoi 
is vivid to a point w'here life, 
not art, seems the question at 
issue ; Balzac created a whole 
world; George Eliot did not 
create, but her ex})osition of the 
upper and middle class minds 
of her day is a masterqucco of 
scientific psychology. Daniel 
Deronda (1876), a production 
on the same lines, was less 
satisfactory. It exhibited the 
same human insight, the pas- 
sionate earnestness, the insinu- 
ated special pleading for hard 
cases, the same intellectual 
strength, but the subject was 
miwieldy, almost forbidding, and, as a result, the novel, in 
sqdte of its distinction, has never b^n thoroughly liked. The 
death of Mr Lewes in 1878 was also the deathblow to her 
artistic vitality. She corrected the proofs of Theophrastus 
Such (a collection of eBsays), but she wrote no more. About 
two years later, however, she married Mr J. W. Cross, a 
gentleman whose friendship w^as especially congenial to a 
temq)erament so abnormally dependent on aflfectionate 
understanding as George Eliot’s. But she never really re- 
covered from her shock at the loss of George Lewes, and died 
at 4 Cheyno Walk, Chelsea, on the 22nd of December 1880. 

No right estimate of her, whether as a woman, an artist, 
or a philosopher, can be formed without a steady recollec- 
tion of her infinite capacity for mental suffering, and her 
need of human suq^port. The statement that ^ere is no 
sex in genius is, on the face of it, absurd. George Sand, 
certainly the most independent and dazzling of all women 
authors, neither felt, nor wrote, nor thought as a man. 
Saint Teresa, another great writer on a totally different 
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plane, was pre-eminently feminme in every word and idea. 
George Eliot^ less reckless, less romantic than the French- > 
woman, loss spiritual than the Spanish saint, was more 
masculine in stylo than either, but her outlook’^jras not, ftNr 
a moment, the man’s outlook; her sincerity, with its odM'^ 
reserves, was not quite the same as a man’s jplfmrity, nor 
was her humour that genial, broad, unequivibcjkl humour 
which is ]) 0 culiarly virile. Hers approximated, curiously 
enough, to tho satire of Jane Austen, both for its irony 
and its application to little everyday affairs. Men’s 
humour, under all its headings, is on the heroic rather 
than the average scale. It is for tho uncommon situa- 
tions, not the daily tea-table. Again, George Eliot was a 
little scornful to those of both sexes who had neither 
special missions nor the consciousness of this deprivation. 
Men are seldom in favour of missions in any field. She 
demanded, too strenuously from the very beginning, an 
aim, more or less altruistic, from every individual, and as 
she advanced in life this claim became the more imiK5ra- 
tive, till at last it overpowered her art, and transfonned a 
great delineator of humanity into an eloc^uent observer 
with far too many jiersonal prejudices. But she was 
altogether free from cynicism, bitterness, or the least 
tendency to pride of intellect. She suffered from bodily 
weakness the greater part of her life, and but for an extra- 
ordinary mental liealth — inherited from the fine yeoman 
stock from which she si)raiig — ^it is im]X)ssible that she 
could have retained, at all times, so sane a view of human 
conduct, or been tho least sentimental among women 
writers of tho first rank — ^the one wholly without 
morbidity in any disguise. The accumulation of mere 
book knowledge, as opiJosed to the friction of a life s|)cnt 
among all sorts and conditions of men, drove George 
Eliot at last to write as a sjiecialist for s[)ecialists : joy w^as 
lost in tho consuming desire for strict accuracy : her genius 
liecamo more and moi’o speculative, less and less emotional. 
Tho highly trained brain suppressed the impulsive heart, — 
the heart described with such candour and |)athos as 
Maggie Tulliver’s in Tlt/e Mill m thu FIom, For this 
reason — chiefly because philosophy is [lopularly associated 
witli inactive depression, whereas human nature is ludd to 
bt^ eternally exhilarating — her kter works have not 
received so much praise as her earlier productions. But 
one has only to comiMire liormla or Daniel Deronda with 
the compositions of any author except herself to realize the 
greatness of her designs, and the astonishing gifts brought 
to their final accomplishment. 

Life of George Eliot. Edited by J. W. Ciioss. 3 vols. 1885- 

(P. M. T. C.) 

Cr09S6l1| a town of Prussia, at the influx of the 
Bober into the Oder, 31 miles south-east of Frankfurt by 
rail, capital of the circle of Crossen, Government district 
of Frankfurt It has two Protestant and one Catholic 
church, a reaf, a mechanics’, a horticultural, and other 
schools, and a brisk shipping trade. Poimlation (1890), 
6657 ; (1895), 7911 ; (1900), 7369. 

Crow0^ Sir Joseph Archer (1828-1896), 
English consular official and art critic, was born in 
London on 26th October 1828. At an early age he showed 
considerable aptitude for i)ainting, and entered the studio 
of Paul Delaroche in Paris, where his father then resided 
as (^rrespondont of the Mm^ning Ghranide^ but he never 
achieved any great distinction with the brush. During 
the Crimean War he was the correspondent of the ///tw- 
traUd London iTsws, and during the Austro-Italiau War 
represented the Timoa in Vienna. He was British consul- 
general in Leipzig from 1860 to 1872, and in Diisseldorf 
from 1872 to 1880, when he was appointed commercial 
attache in Berlin, being transferred in a like capacity to 


BiW» inl882. In 1883 ho was secretary to the Danulx* 
Ckillhrence in London; in 1889 pleui]H>tentiary at tto 
in Berlin; and in 1890 British envoy 

^ Telegraph Congress in Paris, in which year he wan 
' SUM K.C.M.G. During a sojourn in Italy, 18IG-1847, 
ho cemented a lifelong friendship with the Italian painter 
Cayalcaselle, and the two friends engaged in works of 
artistic research. Notable amoiM4lM^.«£re Furlg Flemish 
Painters (I^mdon, 1867); A New History of Pawting 
in, Italy froni ifw Second to the Si,ctoentk Cent ary (Lon- 
don, 1864-66, 3 vols.). The latest Work from his own 
))en was Reminiscences of ThirtyFtve Years of My Life, 
He died at Schloss GamWg in Bavaria on 6th Sei^tembcr 
1896. 

Crowtheri SArnuel Ac^ai (181 -1891), 
African missionary-bishop, was bom in Yoruba, and wtis 
sold into slavery in 1821. Next year ho wsus rescued, 
with many other captives, by H.M. ship Myrmid/m, and 
was landed at Sierra L^ne. Educated there in one 
of the Church Missionary Society’s scliools, he was 
baptized on 11th December 1826. In the course of time 
ho became a teacher at Fousah Bay, and afterwards an 
energetic missionary on tho Nigei*. Summoned to 
England in 1842, he entered the Church Missionary 
College at Islington. On lltli June in tho following 
year he was ordained by Bisboj) Blomlield. Jlotunnng to 
his native land, ho laboured with great success amongst his 
own people, and afterwards at Abcokuta. Here he devoted 
himself to tho preparation of school-books, and tlie trans- 
lation of the Bible and Prayer-Book into Yomba and other 
dialects. He also established a trade in cotton, and 
improved tho native agriculture. In 1857 ho commenced 
tho third cxi^edition up the Niger, and after labouring with 
varied success, and encountering groat danger from a power- 
ful native chieftain, njturned to England and was conse- 
crated, on St Peter’s Day 1864, first Bishop of tho Niger 
Territories, and was warmly wdcomed in his native land. 
Before long a commencement was made of the missions to 
tho Delta of the Niger, and between 1866 and 1884 con- 
gregations of Christiana were fonned at Bonny, Brass, ami 
New Calabar, but tho progress made wjis slow and subject 
to many inq)ediinonts. In 1872, during a violent perst*- 
cution, two converts suffered martyrdom. In 1888 tbtj 
tide turned, and several chiefs embraced Christianity, and 
on Bishop Crowther’s return from another visit to England, 
the large m)n church known as “ St Stephen’s Cathedral ” 
was oi)enod, and all the objects of suixTstitious worship 
were given up. For thnn? years mom the bishoi) laboured, 
and then died of jwiralysis at tho end of October 1891, 
having displayed as a missionary for many years untiring 
industry, great i)ractical wisdom, and deep piety. 

((3. P. M* ) 

CroydOlli a i)arish and county lx)rough, 10 miles 
south of London by rail, in the north-oast of Surrey. It 
W3US once siipjiosed to mark tho sito of tho Roman station 
NoviomaguSy but this opinion is now rejected, and Hol- 
wood Hill, Keaton, is believed to bo tho true site , of that 
station. It was formed into a muuici|ml l)orough in 1983, 
a parliamentary borough in 1886, and a county borofigh 
in 1888. Tho population of the registration district was in 
1881, 101,241 ; in 1891, 161,771 ; and in 1901, 194,425. 
The population of tho county borough in 1891 was 
102,696, and in 1901, 133,886. The i)arwh church of 
St John tho Baptist appears to have built in the 
14th and 15th centuries, but to have contained remains 
of an older building. Tho church was restored or rebuilt 
in the 16th century, and again restored by Sir Gilbert 
G. Scott in 1857-59. It was destroyed ;hy fire, with 
the exception of the towor, on 5th January 1867, aind 
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was at once rebuilt by Scott on the old lines. Addington 
Park, 3^ miles from Croydon, was purchased for the resid< 
ence, in 1807, of the archbishop of Canterbury, but was 
sold in consecpience of Archbishop Temple’s decision to 
reside at tlio Palace, Canterbury. Whitgift’s Hospital 
(1596) was restored in 1860, and the Whitgift Grammar 
School was built in 1871. Few towns have developed the 
modern s])irit so thoroughly as Croydon has. It makes 
full use of electric lighting, and has one of the lowest 
death-rates in tlie Unit^ Kingdom. 

OrOX0t ISIftndSf an uninhabited insular group in 
the Indian Ocean, 46"~47* S. and 50* E. They are 
mountainous, with summits from 4000 to 5000 feet high, 
and are di8|X)8od in two divisions — Penguin or Inaccessible, 
Hog, Possession, East ; and the Twelve Afiostles. Like 
Kerguelen, Heard, Prince Edward, Marion, and the other 
clusters in these southern waters, they appear to be of 
igneous formation ; but owing to the bleak climate and 
their inaccessible character they are seldom visited, and 
have never been explored since their discovery by Marion 
in 1771. Possession, the highest, has a snowy peak said 
to exceed 5000 feet. Hog takes its name from the animals 
which wore here lot Iuoscj by an English captain many 
years ago, but liave since disap|)eaFed. Rabbits burrow in 
the bea})s of scoria on the slopes of tlie mountains. 

Crulkshank, Qeorife (1792-1878), English 
artist, caricaturist, and illustrator, was born in London on 
the 27th Septemlxjr 1792. By natural disiwsition and 
collateral circumstances he may be accepted as the tyjie of 
the born humoristic artist predestined for this special form 
of art. His grandfather had taken up the arts, and his 
father, Isaac Cruikshank, followed the iiaiutor’s profession. 
Amidst these surroundings the children were born and 
brought up, their first pla 3 d;hings the materials of the arts 
their father practised. George followed the family tradi- 
tions with amazing facility, easily surpassing his compeers as 
an etcher. When the father di<^, alx)ut 1811, George, still 
in his ** teens,” was already a successful and {X)pular artist. 
All his acquisitions were native gifts, and of home-growth ; 
outside training, or the serious apprenticeship to art, were 
dispensed with, under the necessity of working for im- 
mediate j)rofit. Tliis lack of academic training the artist 
at times found cause to regret, and at some intervals he 
made exertions to cultivate the knowledge obtainable by 
studying from the antique and drawing from life at the 
schools. From boyhood he was accustomed to turn his 
artistic talents to ready account, diH|) 08 ing of designs and 
etchings to the printsellers, and helping his father in 
forwarding his plates. Before ho was twenty his spirited 
style and talent had secured popular recognition; the 
contemi)orary of Gillray, Rowlandson, Aiken, Heath, 
Dighton, and the established caricaturists of that genera- 
tion, ho develoixd great proficiency as an etcher. Gillray’s 
matured and trained skill had some influence upon his 
j^ecutive powers, and when the older caricaturist jiassed 
away in 1815, George Cruikshank had already taken his 
place as a satirist Prolific and dexterous beyond his 
cotf^titors, for a generation he delineated Tories, Whigs, 
and Radicals with fine impartiality. Satirical capital came 
to him from every public event, — wars abroad, the enemies 
of England (for he was always fervidly patriotic), the camp, 
the Court, the Senate, the Church ; low life, high life ; the 
humours of the ijeoplo, the follies of the great. In this 
wonderful gallery the student may grasp the popular side 
of most questions which for the time being enga^ public 
attention. 

, -.4 vlillilMiber of Croikshank’s spirited cartoons were published 
ai8’^pii^lfi6.oarioatures, all coloured by hand ; others formed series, 
or ISiNre contributed to satirical msgazines, the Satirist, Town 
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TaZk, The Scourge (1811-16), and the hke ephemeral publications. 
In conjunction with William Hone’s scathing tracts, G. Cruikshank 
produced political satires to illustrate the series of facetiss and 
miscellanies, like The Political Ifouae that Jack Built (1819). 

Of a more genially humoristic order are his well-known book 
illustrations, now so deservedly esteemed for their inimitable Am 
and frolic, among other amities, such as the weird and terrible, 
in which he excelled. Early in this series came The Humoriet 
(1810-21) and JAfe in Paris (1822). The well-known series of lAfe 
in Loiidin, ooigomtly produced by the brothers I. R. and G. Cruik- 
sbank, has ei\)oyed a prolongea reputation, and is still sought 
after by collectors. Gnmm's Colledion ^ Oermm Popular Stories 
(1824-26), in two series, with 22 inimitable etchings, are in them- 
selves sufficient to account for G. Ouikshank's reputation. To 
the first fourteen volumes (1887-48) of Beniletfs Miscellany, 
Cruikshank contributed 126 of his best plates, etched on steel, 
including the famous illustrations to Olvoer Twist, Jack Sheppard, 
Ouy Fawkes, and The Ingcldtky Legends, For W. Harrison 
Ainsworth, Cruikshank illustrated Bookwood (1836), and The 
Tower of London (1840) ; the first six volumes of AinsworSds 
Magaaine (1842-44) were illustrated by him with several of his 
finest suitra of etchings. For C. Lever’s Arthur O'Leary he 
supplied 10 full-pam etchings (1844), and 20 s])irited graphic 
etchings for Maxwell’s lurid History qf the Irish Behdlim in 17dS 
(1845). Of his own speculations, mention must bo made of Oeorge* 
Cruikshank* 8 Omnibus (1841) and George Cruikshank* s Tohle 
Book (1845), as well as his Comic Almanack (1885-1858). The 
Life (f Sir John contained 20 full-page etchings (1857-58). 

These are a few leading items amongst the thousands of illus- 
trations emanating from that fertile imagination. As an enthusi- 
astic teetotal advocate, G. Cruikshank produced a long series of 

ictures and illustrations, pictorial pamphlets, and tracts ; the best 

nown of these arc The bottle, 8 plates (1847), with its sequel. 
The Drunkard's Children, 8 plates (1848), with the ambitious work. 
The Worship of Baeehm, published by subscription after the 
artist’s oil painting, now in the National Gallery, London, to which 
it was presented by his numerous admirers. 

Regarding manual dexterity, George Cruiksliank’s technu^l and 
manipulative skill as an etcher was such that Ruskin and the best 
judges have placed his productions in the foremost rank ; in this 
rcs|)oct his works have been comnared favourably with the mastcr- 
piccoH of etching. George Cniiksnank died at 268 Hamjistoad Road 
on 1st February 1878, aged 86 years. His remains rest in St rani's 
Cathedral. (j. ao*.) 

CrilStftC0fta Carcinology, as the science of Crustacea 
is now called, begins with Aristotle, and, making no sub- 
stantial advance in the days of Pliny, Aelian, Oppian, 
recommences in the 16th century with the writings of 
Rondelet, Belon, and Gesner. After several authors of 
various calibre, such as Friderich Martens, Ray, Swam- 
merdam, Fritsch, had made more or less useful contribu- 
tions to it, the science in the middle of the 18th century 
entered upon its modem phase under the auspices of 
Linnieus, though without much assistance from that great 
naturalist in person. His voluminous contcmi)orarie8 
Seba and Gronovius were still somewhat medheval, while 
Pallas of the same date in time was a modern in spirit. 
But carcinology at large first took shape and definiteness 
in the last quarter of the 18th century through the 
writings of J. C. Fabricius, beginning with his Systema 
HntomolofficB in 1775. Important aid was rendered also 
by the works of O. F. Muller and J. F, Herbst. Luring 
the first quarter of the next century a great advance was 
made by the numerous writings of Latreille and Leach. 
From 1828 1855 the dominant writers were Henri 

Milne-Edwards, Henrik Kroyer, and J. D. Dana, the first 
producing his still valuable Histoire natarclU des Crustacds, 
the second his long seiies of important papers in the Danish 
NaJmrhistqrisk Tidsshrift, and the third, after many pre- 
liminary essays, his vast report on the Crustacea of the U.S. 
Ex])loring Expedition under Wilkes. During the same 
period o£her notable expeditions collected Crustacea, and 
other eminent observers wrote about them, among well- 
known names being those of Guenn-Meneville, Vaughan 
Thompson, Lucas, Zaddach, Rathke, tlie two Costas, Harry 
Goodsir, Adam WKite, and Dr Baird. During the next ten 
or twelve years, with the older authors for the most part 
still writing, we find prominent the additional names of 
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Leydig, Lilljeborg, Stimpson, Westwood, Bate, Kinahan, 
Thorell, and the incipient merit of Alphonse Milne- 
Edwards, C. Claus, and G. O. Sars. Thenceforward down 
to the present day the bibliography of cnistaoea exhibits a 
host of writers and a flood of records. From every zone, 
from water fresh, brackish, or saline, exposed or sub- 
terranean, from the surface of sea or la^e down to almost 
every accessible depth, and from the surface of the land 
up to almost every accessible height, Crustacea have been 
obtained, captured by new devices, examined by new 
methods, studied with a new zeal, and revealing new forms 
and relations in a previously unsuspected and still un- 
ceasing and increasing variety. From the axils of a plant 
to the nostrils of a flsh or the intestines of an annelid, 
crustaceans can accommodate themselves to every kind of 
strange habitation, and the descriptions of them are often 
equally fugacious, since they may have to be tracked 
through an indefinite number of serials in nine or ten 
different languages. For an effective grasp of knowledge 
already acquired, and the adjustment of future acquisitions, 
it is clear that the mind of the naturalist is always 
yearning for classification; — in the Crustacea the basis 
for this has been sought in many directions, — in the 
general shape, the eyes, the locomotive appendages, the 
mouth-organs, the breathing apparatus, the structure of 
the stomach, the genital organs, the circulatory and 
nervous systems, the development of the young, and the 
phylogeny. Unfortunately the last, which would be most 
decisive for a natural system, is likely always to remain 
the most speculative. On the other hand, parts of 
the organism which might seem least adapted for system- 
atic purposes may be of service, since a high authority 
has sta^ that in the Cope^KKla the number and dis- 
tribution of the hairs on the swimming-feet are cajiable 
of affording valuable characters for genera, or even for 
subfamilies. 

As might be expected, in the great expansion of the 
•class, with so much attention concentrated on its arrange- 
ment, numerous classificatory changes have been propos^, 
and many of them have b^n established on apparently 
satisfactory grounds, during recent years. But these alter- 
ations leave us at liberty to maintain the three leading 
divisions, the Malacostraca, Eutomostraca, and Thyro- 
straca, while keeping apart the small group of the 
Leptostraca, established by Claus for the Nebaliidm, 
•as a connecting link between the first division and the 
second. Briefly, all the four may be distinguished as 
follows: 

Malacostraca are those Crustacea in which, apart from 
an ocular segment and telson, the assignable segments are 
nineteen in number. The first antonnee often have more 
than one branch. 

Leptostraca have more than nineteen segments, and 
a second branch on their first antennae. 

In the rest of the Crustacea the assignable segments are 
more or fewer than nineteen, and the first antennae never 
have more than one branch. These form two divi- 
sions : — 

Entomostraca, in which the antennae of normal adults 
are unconcealed ; and 

Thyrostraoa, more commonly called Cibripedia, in 
which the antennae of adults are concealed. 

Another division, named Qigantostraca, including the 
extinct Merostomata and Trilobita, and the still existing 
Xipheraura, represented by LvnvultUf the so-called king- 
crab, is by some eminent authorities altc^ether banish^ 
from the class of Crustacea. By others the affinity of 
trilobitas and king-crabs with Apus and other phyllopod 
entomostracans is strictly maintained. 

In regard to the Leptostraca it is worthy of note that 
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G. H. Parker, in the Mittheilungen aus der zoolof/ucken 
Station zu Neapel for 1895, endorses the opinion of Claus 
on the optic ganglia of the Nebaliidaj, botii authors hold- 
ing that these belong rather to the Malacostracan than to 
the Entomostracan type. On the other hand, the trunk 
limbs in this family are strikingly phyllopodan in character. 

The unity of the whole crustacean class often receives 
unexpected illustrations, thus it is a notalde characteristic 
of the Malacostraca that the seven pairs of limbs of the 
middle body are seven-jointed, although through subdivision 
or coalescence this ixsculiarity may be obscured in some of 
these limbs. But that the number of seven joints should 
be normal also for the maxillipeds, which immediately 
precede the median apjiendages above mentioned, is 
interesting less as a distinctive character of the Mala- 
costraca, Qian for the opixwite reason, as connecting them 
with the Entomostraca, inasmuch as the same number of 
joints is found to recur in what arc? now understood to Iw 
the homologous maxillii)eds of the Coi)epoda. 

An exposition of the present statci of science in regard 
to each of the divisions above distinguished will be given 
under its own name, except that the linking Loptostr^ica, 
will, for convenience, be grouped with their allies (nearer 
or more remote), the Entomostracan Phyllopoda. 

(t. r. b. 8.) 

Csaba (BSk6s), a market-town of Central Hun- 
gary, nearly 50 miles south-west of Gross wardein. There 
are many industrial establishments (including 8 sU*Rm 
mills), axjutheran gymnasium, and a theatre. Population 
(1891), 34,243; (1900), 37,547. 

Csenffery, Anton (I 822 -I 88 O), Hungarian 
publicist, and a Mstorical writer of great influence on his 
time, was bom at Nagyvdrad on the 2nd of June 1822. 
He took, at an early date, a very active i>art in the literary 
and political movements immediately preceding the Hun- 
garian Revolution of 1848. He and Baron Sigismund 
Kemdny may be considered as the two founders of high- 
class Magyar journalism. After 1857 the greatest of 
modern Hungarian statesmen, Francis Dedk, attached 
Csengery to his personal service, and many of the 
momentous state documents inspired or suggested by Dedk 
were drawn up by Csengery. In that manner his in- 
fluence, as represented by the text of many a statute 
regulating the relations between Austria and Hungary, 
is one of an abiding character. As an historical writer 
he excelled chiefly in brilliant and thoughtful essays 
on the loading political personalities of his time, such as 
Paul Nagy, Bertalan, Szemore, and others. Ho also com- 
menced a translation of Macaulay^s History. He died 
at Budapest on the 13th of July 1880. 

Csikyp Qregor (1842-1891), one of the foremost 
dramatists of modern Hungary, was born on the 8th of 
December 1842 at Pankota, in the county of Arad. Ho 
studied Roman Catholic theology at Pest and Vienna, and 
was Professor in the Priests^ College at Temosvar from 
1870-78. In the latter year, however, he joined tlie 
Evangelical Church, and took up literatm-e. Bepnniiig 
with novels and works on ecclesiastical history, wliich met 
with some recognition, he ultimately devoted himself to 
writing for the stage. Here his career was one of almost 
instantaneous success. Already in his Az elleiuillkatatlan 
(“ L’Irrosistible ”), which obtained a prize from the 
Hungarian Academy, he showed the distinctive features 
of his talent— -directness, freshness, realistic vigour,^ and 
highly individual styla In rapid succession he enriched 
Magyar literature with realistic ^ewre-pictures, such as A 
Froletdrok (“Proletariate”), Bubor^kok (“Bubbles”), Ket 
azerelem (“Two Loves”), A szegyeMs (“The Bashful”), 



300 C S r a d — c tenophora 


AtMia^ ill all of which ke seized on one or another 
feature or ty^ie of modern life, dramatizing it with 
unusual iuteusity, qualihod at the same time by chaste 
and well-lmlauce^l diction. Of the latter, his classical 
HtudioH may, no doubt, be taken as the inspiration, and 
his translation of Hophocles and Tlautus will long rank 
witli the most successful of Magyar translations of the 
ancient classics. Among the best known of his novels 
are Arnoldy Az Atla»z cmldd (** The Atlas Family *'), He 
died at Buda^jest on the 19th November 1891. 

GSOnSrdUli a large market-town of Hungary, at 
the confluence of the Tisza and Kdrds. It has a popu- 
lation (1900) of 22,619,— all Hungarians, — chiefly cnpigcd 
in agriculture, for which the fine soil of the district 
(57,623 acres) is sisicially adapted. 

OSOrbftf Lftk0 Ol| a tourist centre in th(^ (‘(>unty 
of Liptb, North Hungary, situated in tin.* Tdtra Mts., 
4432 feet aliove .sea-level. The lake, whi<;h is called the 
“P(Mirl of the Tiltra,** is of inconsiderable size, hut its 
picturesque ])osition at the foot of tln^ highest snow- 
covered peaks, l)ord(jred by dense pinci-forests, 1ms given 
it a groat vogue, and since 1895 it has be(iii connected 
by a mountain railway with the chief Jiru; from Kassa 
to Odorberg. 

Ot0nophora were briefly dusenbed by Professor 
Huxley in 1875 (see Actinozoa, Emy. Hrit, voL i.) as 
united with what we now term Antliozoa to form the 
group Actinozoa; but little was known of th(5 intimate 
structure of those remarkable and lieaiitiful forms till the 
apiK)aranee in 1880 of Chun’s Monograph of the Ctenoiihora 
occurring in the Biiy of Naples. They may Ikj defined m 
Ccelontera which exhibit both a nwlial and bilateral sym- 
metry of organs ; with a stomodieum ; with a mescnchyiiia 
which is iKirtly gelatinous but {mrtly (iollnlar ; with tMghi 
meridiaiial rows of vibratile |>aifldlos formed of long fused 
or matted cilia; lacking iiematocysts (except in one genus). 
An exain[>le common on the British coasts is furnished by 
Hormipliora. In outward form this is an egg-shaiKKl ball 
of clear jolly, having a mouth at the ]Kjinted (oral) jiole, 
and a sense-organ at the broader (aboral) ]Kj]e. It possesses 
eight meridians (costm) of iridescent imddk^s in constant 
vibration, which run from near one |)o]e towards the other : 
it has also two ]M3udent feathery tentacK's of coiisideiuble 
length, which can be retracted into |K)uclies. The mouth 
leads into an ectodermal stomodseum (** stomach ”), and the 
latter into aii endodcrmal funnel (infundibulum) ; these two 
are coinpnsssed in {danes at right angles to one another, 
the sectional long axis of the stomodaMiui lying in the 
so-called sagittal (stomodteal or giustric) ]dane, that of the 
funnel in tlie tnuisverso (bnitacular or funnel) plane. 
From the funnel, canals arc given off in tlireo directions : 
(a) a jmir of ^mragastric (stomachal, or stomodaial) canals 
run orally, parallol to tln.^ stomodauini, and end blindly 
near the mouth ; (b) a piir of ix^rradial canals run in the 
transverse piano towards the eiiuator of the animal ; each 
of those b^omes divided into tw(j short canals at the base 
of the tentacle sheath which they supply, but lias jMXjviousIy 
given off a pair of short iutorradial cmuals, which again 
bifurcate into two adnulial canals ; all these branches lie 
in the equatorial plane of the animal, but the eight adradial 
canals then open into (ught lueridianal canals which run 
orally and aborolly under the coatm ; (c) a piir of aboral 
vessels w^hich run towards the sense-organ, each of which 
bifurcates ; of the four vessels thus formed, two only o}>en 
at the sides of the sense-organ, forming the so-called 
excretory apertures. These three sots of structures, with 
the funnel from which tliey rise, make up the endodermal 
cojlonteron, or gastro-vtiscular system. The generative 




organs are endodermal by origin, borne at the sides of the 
nieridianal cabals as indicated by the signs $ There 
exists a subepithelial plexus with nerve cells and fibres^ 
similar to that of jelly- 
tishes. Thesense-orgau 
of the aboral (K)le is 
complex, and lies under 
a dome of fused cilia 
shaped like an inverted 
l)ell-jar ; it consists of 
an otolith, formed of 
numerous calcareous 
spheroids, which is sup- 
jjorted on four plates 
of fused cilia termed 
balancers, but is other- 
wise free. The ciliated 
ectoderm below the 
organ is markedly 
thickened, and {lerhaps 
functionally represents 
a nerve-ganglion : from 
it eight ciliated furrows 
radiates outwards, two 
passing under each bal- 
ancer as through an 
archway, and diverge 
each to the head of 
meridianal costa. 

These ciliated furrows 
stain deeply with osmic 
acid, and nervous im- 
pulses are certainly 
transmitted along 
them. Locomotion is 
effected by strokes of 
the paddles in an aboral 
direction, driving the 
animal mouth forw^ards 
through the water : 
each paddle or comb 
(hence Ctenophora) 
consists of a plate of 
fused or matted cilia 
set transversely to the 
costa. The myoepi- 
thelial colls ( — neuro- 
muscular cells of Enay, 
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549), characteristic 
of otlxor C(eleiitera, 
art^ not to be found 
ill this group. On 
the other hand there 
arc well - marked 
muscle fibres in 
definite layers, do- 
rivcKl from sixjcial 
moHoblastic colls in 
the embryo, which 
are embedded in a 
jelly ; these in their 
origin and arrange- 
ment are quite 
comparable to the 
mesodennofTriplo- 
blastica, and, al- 
though the muscle- 
cells of some 
jelly-fish exhibit a 



Fio. l.-~Scheniatic drawing of a cydippid 
froin the Hide. {Aft4fr Chun.) ^raaial 
canals ; infundibulum ; /, interradial 
f’anul : JIf, meridianal canal lying under 
a costa; A, ciliated fuirow from aemie 
])olo to costa ; 1% paraffnatrio canal ; SO, 
senso-orgon; St, stomooiuum; SxihB, sub- 
sagittal costa ; Subt, subtentacular costa ; 
T, tentatdo; Ta, boundaries of tentacle- 
sheath. 
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Fio. 2.— Schematic drawing of a cydippid from 
the aboiul pole. (After ChunJ) T (centrally), 
tentacular canal, and (dlstally) tentacle ; d, 
position of testes; 9, position of ovaries; 
other letters os in Fig. 1. The stomodsum 
lies in the sagittal plane, the funnel and 
tentacles in the transverse or tentacular plane. 
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somewhat similar condition, nothing so highly specialized 
as the mesenchyme of Ctenophora occurs in any other 
Oo^lenterate. The nematocysts being nearly absent from 
their group, their chief function is cai-ried out by adhesive 
lasso^ells. 

, The Ctenophora are classified as follows : — 

Subclass 1. Tentaonlatt, Order 1. Cydippidea, Hormiphora. 

„ 2. Lobata, Ikiopea, 

„ 3. Ckhtoidea, Cefttus, 

,, ii. Nuda, ,, Bern. 

The Tentaenlata, as the name implies, may Ims recognized by the 
presence of tentacles of some sort. The Cydippidka are generally 
fll>herical or ovoid, with two long retnisible pinnate tentacles ; the 
meridia^ and paragastric canals end blindly. An example of 
tljese has already been briefly described. The Lobata are of the 
same general tyjnj as the first Order, except for the presence of four 
circumoral auricles (processes of the subtraiisverse coste) and of a 
|)air of sagittal out^owths or lobes, on to which the sulMsgittal 
cost® are continued. Small accessory tentacles lie in grooves, but 
there is no tentacular i) 0 uch ; the moridianol vessels anastomose in 
the lobes. In the Ckstoidea the body is compressed in the trans- 
verse jdanc, elongated in the sagittal plane, so os to l®(jomo riband- 
like : tho suhtransverse cost® are greatly i^cduced, the subsogittal 



Fia. 3.--8chematlc drawing of cestus. {Aftnr Chun,) Subs, subsagittal 
(.'ostae; much reduced eutitentocular esMtas; Suid, branch 

of the Mubtontacular (wnal wh{<!h rune along the centre of the 
riband ; jPg, continuation of the paragastric canal at right angles to 
its orifdnal direction along the lower edge of the riband. At the 
right hand end the last two are seen to unite with the subsagittal 
canal. 


cosliB extend aloi^ the aboral edge of tho riband. Tho subsagittal 
canals lie immediately below their cost® aborally, hut contimi- 
ations of tho suhtransverse canals round down tho middle of tho 
riband, and at its end unite, not only with the subsagittal, but also 
with Uie paragastric canals which run along tho oral edge of the 
riband. The tentacular bases and pouclics arc present, but there 
is no main tentacle as in Oydippidea ; fine 
dccessoiy tentacles lie in four ctoovcs along 
the oral od^. Tho subclass Noda have no 
tentacles of any kind ; they are conical or 
ovoid, with a capacious stomodseum like 
the cavity of a thimble. Thoro is a coelon* 
teric network formed by anastomoses of 
the meridional and paragastric canals all 
over the body. 

The embryolo^ of Callianira has l>een 
worked out by Metschnikoff. Segmenta- 
tion is complete and unequal, pmuciiig 
luacromcros and micromeres marked by 
difforences in the size and in yolk -contents. 

I'lio micromores give rise to the ectoderm ; 
each of the sixteen macromeres, after 
budding off a small mesoblast cell, passes 
on as ondoderm. A gastnila is established 
Iw a mixed process of embole and epibole. 

The mesoblast cells travel to the aboral polo of the embryo, and 
there form a cross-shaped mass, the arms of which lie in the sagittal 
and transverse planes (perradii). 



Fio. 4.— Schematic dnw> 
ing of ber^ie. {After 
Chun.) 


vidod coelenteron (gaatro^wlcujar system) which constitutes 
the sole cavity of the body, the largely rwlial symmetry, 
the presence of endodermal generative organs on tho c(vleii 
teric canals, the subopithelial nerve-plexus, the. mesnglo^a 
like matrix of the body — all ihest; features indioaU; ullinity 
U) other CVelentera, but, as has Ikh.*!! statx^l in the article 
under that title, the riilation is by no means close. In the 
ninth edition of this work (see Hyijrozoa) some stress was 
laid on Haeckers discoveiy of Ctenaria as a possible link 
form between Hydromedusa?. and ( Jtenopliora, but this view 
has now lieen generally ahindoned. At what jieriod the 
Ctenophora branched off from the line of descent, which 
culminated in the llydromedusa^ and Scypliozoa of to- 
day, is not clear, but it is practically certain that they did 
80 before the jioint of divergence of these two groups from 
one anotlier. The ]XK}uliar sense-organ, the sjiecialization 
of the cilia into |)addles with the com^sjionding iiKxlifica 
tions of the cadenteron, the anatomy and jxisition of the 
tentacles, and, alK)Ve all, the charac^ter an<l iiio<le of form- 
ation of the mesenchyme, seimrate them widely from other 
Cadentera. 

The last-named character, however, combined with the 
discovery of two remarkable organisms, (kcdoplana and 
Ctenoplana, has suggested affinity to the ffat-woiius banned 
Turbellario. Ctenoplana, the best known of these, has 
recently been rcdescrihed by Willey {Quart. Joum. Micr. 
Sci. xxxix., 1896). It is flattened along the axis which 
unites sense-organ and mouth, so as to give it a dorsal 
(aboral) surface, and a ventral (oral) surface on which it 
frequently croeijs. Its costse are very shf)rt, and rctnis- 
ible ; its two tentacles are ])innate and are also ratrusible. 
Two crescentic rows of ciliated j)apillai lie in the iransverw^ 
plane on each side of the sense-organ. The ccelenteron 
exhibits six lobes, two of which Willey identifies with the 
stomodfoum of other Ctenophora ; the other four give rise 
to a system of anastomosing canals such as arc femnd in 
Beriie and Polyclad Turbellaria. An aboral vess(d embraces 
tlie sense-organ, but has no external o[)ening. Ctenoplana 
is obviously a Ctenophoran flattened, and of a creeping 
habit. Cceloplana is of similar form and habit, with two 
Ctenojdioran tentacles : it has no costm, but is unifonnly 
ciliat^. These two forms’ at least indicate a possible 
stepping-stone from Ctenophora to Turbellaria, that is 
to say, from Diploblastic to Trij^loblastic Metazoa. By 
themselves they would present no very weighty argu- 
ment for this line of descent from two-layered to three- 
layered forms, but the coincidences which occur in the 
development of Ctenophora and Turlwllaria, — the methods 
of segmentation and gastrulation, of the seiuvration of 
the mesoblast cells, and of mesenchyme formation, — 
together with tlio marked similarity of the adult mesen- 
chyme in tho two groups, have led many to accept this 
pedigree. In his Monograph on the Polyclad Turbellaria 
of the Bay of Naples, Lang regards a Turbellarian, so 
to say, as a Ctenophora, in which tho sensory iM>le has 
rotated forwards in the sagittal plane through 90“ as 
regards tho original oral-aboral axis, a roUtion which 
actually occurs in the dcveloi)ment of Thysanozooii 
(Miilleris larva); and he sees, in the eight hipjKits of 
the prooral ciliated ring of such a larva, the rudiments 
of the costal plates. According to his view, a simple 
early Turbellarian larva, such as that of Styloclius, most 
nearly represents for us to-day that ancestor from which 
Ctenophora and Turbellaria are alike derived. For details 
of this brilliant theory, the reader is referred to the original 
monograph. 

A list of the chief works relating to the group may bo Ihund at 
the end of Bourne’s chapter on Ctenophora, in jiart li. of liankea- 
tcr'a Treatise on Zoology (1900). 

(g. H. Fo.) 


There can be but little question of the propriety of 
including Ctenophora among the Coslentera. The undi- 


302 


CUBA. 


I. Qbogkaphy and Statibtic8. 

C UBA iM the largest and most populous of the West India 
islands. It lies directly south of Florida, the south- 
easternmost of the United States, being separated from it by 
the Strait of Florida, 100 miles in width. It is included 
between the meridians of 74* and 85" W. of Greenwich, 
and the jiarallels of 19* 40' and 23* 33' N. latitude. 
Its length from Cajie Maisi on the east to Cape San 
Antonio on the west is 730 miles, while its breadth from 
north to south ranges from 25 miles in the neighborhood 
of Havana to 100 miles in the eastern ]«irt of the island. 
Its area, including the Isle of Pines, which is under its 
jurisdiction, is 44,000 square miles. In its relief the 
island presents little apijoaraiice of unity of plan. West 
of Havana it is traversed, in a direction jiarallel to its 
tengthf by a mountain mnge, the Sierra de los Organos, 
whose summits rise to altitudes of 2000 to 2600 feet. 


culminating in Pan de Ouagaibon, with the latter altitude. 
To the nor& and south of the crest of this range the land 
slopes to the coast, the southern slopes, known as Yuelta 
de Abajo, being the most celebrat^ tobacco lands of 
the island. The middle portion of the island consists 
mainly of low rolling plains, with shallow stream-vaUeys^ 
rising in a few places into plateaux, which have b^n 
deepfy dissected by erosion. The eastern |K>rtion of the 
island is mountainous, consisting in great part of a 
plateau, 2000 to 3000 feet high, deeply cut by streams, 
while closely bordering the southern coast from Santiago 
westward to Cape Cruz is Sierra Maestra, rising to an 
average altitude of 5000 feet, and culminating in Pico 
Turquino, said to be 8320 feet high. The rivers of Cuba 
are short, and except for the estuaries at their mouths, are 
not navigable. The only exception is the Rio Cauto, the 
lar^t river of the island, which drains a broad and fertile 
valley lying nortli of Sierra Maestra. This river lias 



52 inches, while inland it is probably greater, and upon the 
south coast less. About two-thirds of this precipitation 
falls between May and October, in what is known as the 
rainy season. The mean relative humidity at Havana is 
75 per cent 

Minerals ^ — Tlie mineral resources, so far as developed, 
are not of great im|)ortance. Iron ore of excellent quality is 
mined at several points between Santiago and Guantanamo, 
at the south base of Sierra Maestra. The ore, though 
abundant, is apparently float ore, mainly hematite, 
containing about 62 per cent of iron. Most of the 
product hM been shipped to the United States. A copper 
deposit in the neighbourhood of El Cobre, said to ^ of 
enormous value, was formerly extensively worked, but 
since 18fl3 mining upon it h^ ceased. Asphaltum has 
been found in several localities, and has for some time 
been used in the production of illuminating gas for the 
city of Santa Clara. Gk>ld and silver were mined on 
a smidl scale in past times, but none is produced at 
present There is, however, every probability that 
thorou^ prospecting will discover great mineral wealth. 


a length of 150 miles, one-third of which is navigable 
for light-draught vessels. Much of the south coast of the 
island is bordered by swamjis, which in the longitude of 
Matanzas exjmnd to a great breadth, 75 by 3^0 miles, 
forming the Zai)ata Swam]). Much of the north coast, 
es|)ocuiBy along the middle ])art of the island, is fringed 
by low mangrovtveovered islets, which are in the main 
uninhabited. The harbours are numerous and excellent. 
Most of them are ])ouch-Bhaped, with narrow, often 
sinuous, entrances, exjiandiug in the interior into broad 
lakes, completely sheltered. Of this type are the harbours 
of Havana, Santiago, Cioufuegos, Guantanamo, and many 
others. 

Climate , — The climate may be characterized as tropic 
and insular. At Havana, on the north coast, the mean 
annual temperature is 77* F., with a range of but 11* 
between the mean temperature of the warmest and the 
coldest months. Inland and U])on the south coast the 
temperature is probably somewhat greater, the climate of 
the north coast l)eing tempered by the north-east trades, the 
prevailing winds. The mean annual rainfall at Havana is 
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Forests . — The forests are extensive and comprise many 
valuable species, among which are mahogany, ebony, 
cedar, walnut, li^um-vita^ oak, and many species of 
palm. The prevailing tree is the Cuban pine, which forms 
excellent lumber. It is estimated that half the area of 
the island is forested. Little use is at present made of 
the forest wealth, and its economic development awaits 
the construction of adequate means of transportation. 

Goosnmswt . — ^For Administrative purposes Cuba is 
divided into six provinces, which, named from the west 
eastwards, are Finar del Hio, Havana, Matanzas, Santa 
Clara, Puerto Principe, and Santiago. Those are divided 
into municipal districts, or termtnos, of which there were 
132 at the time of the census of 1899. These, in turn, 
are subdivided into barrioi^ or wards, of which there were 
between 1100 and 1200. There are no chartered cities, 
and the population of cities here given has been obtained 
from that of the barrios^ which are closely built. On May 
20, 1902, the military occui)ation by the United States, 
which hsd been the form of government since the war 
with Spain, formally ceased, and a Cuban Republic was 
inaugurated under American protection ; the local admin- 
istration was already then in Cuban hands. 

Popsdation , — ^The population in 1899, according to the 
census, was 1,572,797. In 1887 it was 1,631,687, and in 
1877, 1,509,291. In the twelve years preceding the latest 
census there was an actual diminution of population 
of 58,890, a result of the civil war which 0 })eDed in 1895. 
This measures, however, only a part of the loss consequent 
upon the war, since the population doubtless increased up 
to 1895. Allowing for this increase, the loss was probably 
about 200,000. The average number of inhabitants to a 
square mile was 36. The following table gives the popula- 
tion and its density by provinces : — 



Population. 

Inhabitants 
lier Square Mile. 

Havana . 

424,804 

153 

Matanzas . 

202,214 

55 

Pinar del Rio . 

173,064 

35 

Puerto PrinciiKS . 

88,234 

8 

Santa Clara 

366,536 

327,716 

37 

Santiago . 

26 


The proportion of urban population was very high, 
when it is considered that nearly all the industries and 
products relate to agriculture. Including all places of 
8000 inhabitants or more, the urban population numbered 
507,831, or 32*3 per cent, of all inhabitants, a 
proportion very close to that of the United States. The 
proportion of urban inhabitants of the several provinces 
diifered greatly : — 

Percent. Urban. 


Havana 65*4 

Matanzas 28*8 

Pinar del Rio 5*1 

Puerto Principe .... 28*4 

Santa Clara . . . . 22*5 

Santiago *, 17*5 


The principal cities, with their population in 1899, are as 
follows: — Havana, the capital of Cuba and of Havana 
province, population 235,981 ; Santiago, on the south 
coast, the capital of Santia^ province, population 43,090 ; 
Matanzas, on the north coast, the capital of Matanzas 
province, population 36,374 ; Cienfuegos, in Santa Clam 
province, on the south coas^ popidation 30,038; Puerto 
Principe, situated in the interior, the capital of the 
province of the same name, population 25,102 ; Cardenas, 
on the north coast in Matanzas province, population 
21,940; Ma nzan i llo, on the south coast, in Santiago 


province, population 14,464; Giianabocoa, in Havana 
province, population, 13,965; Santa Clara, in the interior, 
the capital of Santa Clara province, iJopulation 13,763 ; 
Sagua la Grand^ on the north coast, in Santa Clara 
province, population 12,728; Sancti Spiritas, in Santa 
Clara province, population 12,696; Regia, a suburb of 
Havana, population 11,363; and Trinidad, on the north 
coast in {^nta Clara i>rovince, population 11,120. As to 
«ex, the iX)pttlation was divided in the pro]K)rtion8 of 
51*8 j)er cent, males and 48*2 cent, females, the 
disproportion being due to immigration. 

As to race, the whites constituted nearly 68 cent., 
or more than two-thirds, and the coloured, including 


The following table gives the proportions of the races i 
the several ijrovinces ; — 

Per cent. Per cent. 
White. Coloured. 

Havana 

74 

26 

Matanzas . 

60 

40 

Pinar del Rio 

73 

27 

Puerto Principe . 

80 

20 

Santa Clara 

70 

30 

Santiago . 

55 

45 


The proportion of coloured has been diminishing since 
1841, when it was 58*5 jier cent. The [iroportion of 
IDersons of alien birth was 9 jjer cent, of tlui iK>pulation, 
and three-fourths of these were from S|)aiii, China and 
Africa contributing largely to the remainder. As in 
other countries, the foreign-born were pro|x)rtlonate]y 
more numerous in the cities than in the country, nearly 
one-third of this element being found in the city of 
Havana. During the last six months of 1900 there were 
15,810 immigrants, of whom 12,676 came from Spain, 979 
from the United States, and 923 from Mexico. The 
conjugal condition of the j^eople was in certain ros^^ects 
peculiar. Of the total |)opulation in 1899 only 15*7 |)cr 
cent, were lawfully married. Besides these, 8*4 per cent, 
of the population were living together by mutual consent, 
in more or loss permanent unions. The proportion of 
married, even with the addition of those in these con- 
sensual unions, was much smaller than in Eurojx!. 
Consensual unions were much more common among 
the coloured than among the whites. 

Of the population over ten years of age, 57 per cent, 
were unable to read, the projKjrtions of illiterates in the 
two races being, whites 49*2 per cent., and coloured 72 per 
cent. The public school system, which under Spanish 
regime existed mainly on jjaper, has been put into effective 
0 {)eration under American ^ministration. In 1899 the 
census reported that only 15*7 per cent, of the children of 
school age attended school, the proportion of whites being 
somewhat greater than that of coloured. The number of 
schools was 1510, the number of public and private 
schools being about equal. The number of teachers was 
2665. In 1901 there were 3567 public schools, 3608 
teachers, and 172,273 enrolled scholars. 


Of the population over ton years of ago, .51 -2 per cent, were 
engaged in gainful occupations. The wage-earners were dis- 
tributed as follows among tlie great grouiis of occupations : — 


Agriculture, fishing, and mining 
Domestic and personal service 
Manufactures .... 
TVade and transportation 
Professions .... 


Per cent, of all 
Wage'Eamem. 
48*1 
22-8 
14*9 
12*8 
1*4 


Practically the only religious sect represented in Cuba is tlie 
Boimn Catholio, of which nearly all the people are, nomindly at 
least, adherents. 



304 


CUBA 


[rEOSKT HIBTOBY. 


There are no statistics of manufocturos available, but it is well 
known that, aside from sugar mills and cigar factories, this branch 
of industry is of little unpoitance. 

Aymu[ture» -- \\\ 181)1) thisre were 60,711 farms and ))1antatioiis, 
comprising an area of 8,701,600 acres. Of this, 901,100 acres wore 
under cultivation, or only 8*2 per cent, of the area ofCuVia. The 
average size of iariii was 144 acres, a little larger than in the United 
Hiatus ; and the average urea cultivated per farm was 15 acres. Of 
the cultivated area 43*5 per cent, was owned by the occujiants, and 
h6*5 per cent, rented or worked on shares. Again, 84 i) }>erceut. 
was occupied by whib^s, and only 15*1 per cent, by coloured, or in 
mixed ix;cu])ancy of white and coloured. 

The following table shows the pn>iK>rtion of the cultivated area 
which was jdunted in each of the principal cro}>H, ilii.s being ilic 
only measure of products which the census fiiruiNhes : 


Per of 
('ultivimd Area 

Sugarcane 47*3 

Sweet potatoes . . . . . 11*3 

Tobacco 9*3 

llanaiias 8*6 

Indian corn 7*3 

Malangas 3*4 

Yucca 3*2 

CoHoo 1*6 

Cucounuts 1*4 

Cocoa 1 *4 


Sugar, wbie.b is by far the tnost important crmi, was produced in 
all jiarts of the island, but cliicfly in Santa Clara and Matanzas 
provjric(‘M. Tobacerk also was widely distributee] over the island, 
fiut nearly tlireC’ fourths of the area devoted to it was in Pinar 
del Rio. 

Live Block on farms is summaiized as follows 

llorHUS ....... 88,001 

Mule.s and asses 20,316 

Cattle 768,800 

Hogs 368,868 

Sheep and goats • 28,646 

Fowls 1,617,892 

The sugar mills of Cuba numbered 207, with a total capacity of 
8,764,192 arrnhas of cano, and a daily outjiut of 61,407 bags of 200 
pounds each of sugar. In connexion with these mills were 85 
stills, with a daily capacity of 161,761 gallons of rnni. 

Rail ami iiwrr/.— Means of transportation are scanty. Outside 
of the tlin^e stnallcst westcni provinces and the neighbourhood of 
large cities tluTc is not a goal rood in Culja, and many of the g^ 
roads ant im])assa))1e in w'ot weather. There are about 1100 miles 
of railway, most of wliich are in Havana, Matanzas, and the western 
jiart of Santa Clara provinces. These railways ai’o for the most 
]Mrt poorly constriictud and st^antily equipped. 

Ooninicrcr.—Thn following figures epitomize the comroercoof the 
island in 1899 and 1900 

ToUl exiwrts . (1899) $46,801,929 ; (1900) $49,014,962. 

Total importH . (1899) 66,783,111 ; (1900) 66,668,689. 


Leading Articles of Export, 

Sugar .... (1899) $19,876,749; (1900) $16,886,693 
Tobacco . . (1899) 21,084,760 ; (1900) 26,087,968 

Fruit and nuts . (1899) 366,679 ; (1900) 729,719 

Wood (unmanufactured) (1899) 166,313 ; (1600) 1,060,322 


Countrirs. 


Exports. Imports. 


United States 
United Kingdom 
Spain . 
Cermany 
Franco . 


$33,366,889 $29,176,002 

5,427,749 10,463,826 

830,349 9,766,693 

6,646,827 2,982,779 

1,267,241 3,267,670 


During the year 1900, 12,350 vessels, with a net tonnage of 
4,928,814, entered the ))ort8 of Cuba, and 11,954 vessels, with a 
net tonnage of 4,367,246, cleared. 

(IL O*. ) • 


II. Recent Histohy, 

The insurrection in Cuba from 1868 to 1878 was only 
the prelude to the stronger movement which began in 
1895, and which was destined eventually to involve the 
United States in war with Spain, with the result of brings 
ing to an end Spanish sovereignty in the island. In 1878 


a policy of conciliation towards the insurgents was deter- 
mined upon by the Spanish Government^ and General 
Martinez Campos was despatched to Culm ^ circuw 
carry this new jjolicy into effect. Martinez 
Campos commanded general respect, and found /Mitfffjr up 
little difficulty in 02 )enmg negotiations with the ^ 
insurgents. Reforms in the ^ministration and 
a free pardon for all who had taken 'port in the revolt 
were among the stipulations agreed upon, and the 
abolition of slaveiy was deci*eed, although this measure 
only took full effect in 1886. In the autumn of 1878 
General Campos met the leaders of the insurrection at 
Zanjou ; a treaty was signed embodying the various prom- 
ises and conditions. It was the non-fulfilment of the 
terms of this convention (commonly called El Facto dc 
Zanjon”) which paved the way for the insurrection 
organized by Jos6 Marti in 1895. For all practical 
pur^ioses there was no reform in administrative methods 
after the Convention of Zanjon. The island continued, 
as fonnorly, to be a rich held reserved for Spanish official- 
dom. Corruption became more pronounced. Cubans,* 
unless entirely pro-Spanish, were given no share in the 
Government, although their stand^d of intelligence was 
quite equal to, if not higher than, that of the majority of 
Spaniards in similar conditions of life. In these circum- 
stances the natives bitterly resented the attitude of the 
Spaniards, and the estrangement between the two peoples 
became more marked as time went on. In 1886 a number 
of young students wore accused of writing some derogatory 
verses on the tombstone of a high Spanish official. The 
supposed ringleaders were arrested, and three of them 
were condemned to death and shot. It is difficult to find 
any excuse for this act, and it served to deei.)en into 
hatred and fear the hostility of a large section of the 
IK)pulatiou to Spanish authority. Attempts at revolt 
were occasionally made, but without success, owing to 
prompt and drastic measures taken by the Government 
and to the lack of organization on the part of the Cubans. 
Meanwhile tlie economic condition of the island was 
undergoing great changes. The crisis in the sugar trade 
in 1883, and the fall in prices in consequence of over- 
production, seriously threatened the main industry. The 
situation was further complicated by the abolition of 
slavery, which involved severe i)ecuuiary losses to the 
slave-owners. The energy shown by the i^eople of Cuba 
at tliis crisis in their affairs is deserving of the highest 
praise. The old factories were abandoned and great 
central sugar-houses erected where the process of convert- 
ing the cane juice into sugar could bt; more cheaply 
effected. The newest machinery was imported and 
immense areas of new cane helds were planted. The 
estates were mortgaged to obtain the money for these 
changes, and so by hard work and intelligent application 
the principal source of wealth was saved from annihilation 
and brought round to a comparatively flourishing condi- 
tion. During this critical period the Spanish Government 
gave no helping hand. Heavy duties were levied upon 
Cuban produetD, although Spanish goods entering the 
island were allowed important reductions as comjjared 
with merchandise from other countries. Cuba was saddled 
with a gold debt of $162,849,626 for bonds issued in 
Spain to defray military expenses and other charges from 
which the island derived no benefit. The population of 
1,500,000 souls was called upon to find a revenue of 
j^5, 240,000 sterling to meet the service of the bonds issued 
in Spain and to cover the expense of the Spanish adminis- 
tration of the island. In reality they paid much more than 
this amount, on account of the extortions systematically 
practised by the officials. The Cubans bitterly resented 
the attitude of Spain, but their protests were un- 
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hooded. Between the years 1BB9 and 1893 tlie sugar in- 
dustry increased rapidly. A treaty with the United States 
allowing considerable advantages to sugars of Cuban 
origin was a substantial aid to the situation, and in the 
season 1893-94 the output amounted to 1,023,719 tons. 
Prices during this period of expansion had been fairly 
remunerative. In 1895, however, a change came for the 
worse. The treaty with the Unit^ States was denounced, 
and Cuban sugars entered only on the same terms as 
those from other foreign countiies. The value of sugar 
all over the world fell steadily until it reached a price 
which left little, if any, profit to the producer. The 
factory owners, who had not had time to recoup themselves 
for the money which they had laid out in improvements, 
began to feel the strain severely, and numbers of the 
cane-growers abandoned their fields. As the economic 
crisis develo{)ed, real misery and hardship began to be 
felt in nearly every district 

The Government of S{)ain so far recognized the danger 
of the situation as to consider seriously the acceptance of 
some measure of reform. Sciior Maura brought forward 
in the Cortes a project for i*estricted home rule for Cuba, 
but after long discussion it was rejected. A scheme of 
modifiod local government was then introduced by Senor 
Abarzuza and accepted ; but this acceptance did not entail 
its immediate application to Cuba and Porto Kico, as the 
general public was induced to believe would be the case. 
Indeed, the measure was never applied to the Spanish 
West Indian colonies, being delayed on one excuse or 
another until the condition of Cuba had become such that 
the concessions proposed were inadequate. When concili- 
atory measures were tried in the island, a different law of 
constitution was promulgated. The opinion generally ex- 
pressed in Cuba was that if Senor Abarzuza’s proposals 
had been immediately put in force, the insurrection would 
not have broken out in 1 895, or in any case would not 
have received the widespread sympathy which was accorded 
to it Meanwhile a powerful factor was at work, the 
strength of which was too lightly estimated by the 
Spaniards. This was in the })erson of Jos^ Marti, a clever 
and intelligent man with the gift of oratory to aid him in 
his work. Love of Cuba, hatred of Spain, and a desire to 
see the island freed from S^smish domination led him tcj 
devote his w'hole life to })leading for the Cuban cause, and 
he ended by dying for the country ho loved so well, shot 
down soon after the insurrection broke out. Marti began 
his work of organization after the Zanjon Convention had 
been signed. Meetings were held from time to time at 
Key West, Tampa, and all other places where Cubjui 
colonies were established, and funds were collected for 
the purchase of arms and ammunition. Ultimately Marti 
decided to strike before the ])roposed Abarzuza reforms 
could be promulgated and the hostility of the Cubans to- 
wards Spain be in any degree modified by the concessions 
granted. 

Josd Marti had made plans for a simultaneous rising in 
the provinces of Santiago and Matanzas. In the former 
Outbnsk 400 persons assembled ifc the noighbour- 

o# tb 0 hood of Yara, and on February 23, 1895, took up 

ittaamo- arms under the leadership of Jdsus RabL The 
tioa, movement in Matanzas was attempted on the 
same day, but was mismanaged at the start and suppressed 
for the moment The Government from the first under- 
estimated the sympathy of the public with the outbreak, 
and declared that it was nothing more than an attempt by 
a few bandits to commit robbery and outrage under the 
guise of patriotism. How fallacious was this reasoning 
soon became apparent from the eagerness shown by {)eople 
of all classes in watching the progress of events in ^ntiago. 
Perhaps the most significant fact in connexion with the 
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revolt wjis that it was not a pvonuiu'uimiento of any |>ar- 
ticular leaders, but the sj.)oiitaneoU8 uprising of ]»c*opIe 
belonging to the lower classes, without distinction of colour. 
At the outset the whites were in the minority, hence the 
mistaken oinnion was almost invariably held outside (hiha 
that the trouble was one of negroes against white men. 
At the iKJginning of 1895 SiKiin had in (hi ha a garrison 
of some 17,(K)0 mou, a force anijily suttieient to have 
crushed the revolutionary movement liad it boon ener- 
getically handled. The otticials, however, made hardly any 
effort to disiKirse the rebels, whoso ranks were rapidly in- 
creasing, and before the end of March 1895 it was (jvident 
that serious trotiblo was in store for Spain. The Madrid 
Government raised the garrison of (Juba to a strength of 
30,000, and ap^xunted General Martinez CaTn]K:)s as Captain- 
General of the island. After his arrival in CJuha in April, 
General Canqxjs found that his bauds w(‘ri^ tied by the 
many restrictions im(>osed from home, and that he would 
not be txjmiitted to declare in force the Abarzuza reforms 
until the insurrection was suppressed. The SjMinish troops 
were in a demoralized condition, and the character of the 
eastern jx>rtion of Cuba made military o[X}rations difficult. 

On April 21, Antonio Maceo, who afterwards played so 
important a part in the revolt, lauded at Duabi, and 
shortly afterwards was followed by Maximo Gomez, ac- 
companied by Marti. Macoo was a mulatto, and his yire- 
sence in Cuba at once drew many additional recruits to 
the insurgent ranks from the coloured po])ulation. Maximo 
Gomez was a native of San Domingo, and hod served 
in the Syxinish army during the campaign in that island. 
Both Gomez and Maceo had taken |)art in the insurrection 
of 1808-78, and won for themselves a considerable amount 
of prestige. To Gomez was confiderl the yx>st of Com- 
mauder-in-Chief of the rebel forces, wliile Maceo was 
ap|X)inted next to him in rank. Marti preyjared to return 
to New York to procure further HU])plie8 of arms and 
ammunition, but on his way to the seacoast ho was killed 
in a skirmish with Symnish troops. His death was a severe 
blow to the Cuban cause, but the i)rogi’es8 of the rebellion 
continued unchecked. In every town in Cuba secret 
committees were formed to aid the revolt, and by the 
month of August Gomez and Maceo had under their orders 
some 4000 men, and the area of the movement had ex- 
tended over the whole of the yirovince of Santiago and the 
greater fart of Puerto Princiixi. Kealiziiig the gravity of 
the situation, the Captain-General explaincxl to the home 
Government that it would l»e necessary to occupy every 
province of the island and vigorously attack the insur- 
gents in the field. In response to his demand for rein- 
forcements, troojxg were poured into the island, but they 
consisted mainly of young and raw recruits, and sickness 
sot in among them to an alarming extent The wot season, 
furthermore, rendered any active oy)erations almost im- 
jK)ssiblo. At the close of 1895 the Syianish army in Cuba, 
including the volunteers and irregular cavalry under arms, 
numbered 100,000 men. The rcsbel forces had also steadily 
increased, and amounted to 10,000, but they were very 
imperfectly supplied with arms and ammunition. 

The condition of the Symnisli army w'as far from satis- 
factory, The men were obedient and cheerful, but wen) 
young, inexperienced, unacclimatized, poorly fed, and 
badly looked after. No attempt was mode to instruct 
officers or men in their duties, or to imyirove the musketry 
practice. The officers were generally ignorant of the tojx>- 
graphy of the island, and took no trouble to make jDroyxjr 
reconnaissances. Such maps as were comynled by order of 
the Government were so inaccurate as to be of small 
firactical value. In these circumstances it is no wonder 
that tile insurgents were able to elude pursuit and con- 
stantly to lead the Spanish troops into carefully prefiored 
^ S. ITT. -39 
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ambuBhes. The or^nization of the insurrection developed 
rapidly. A provisional Government was formed, and the 
Marquez de Cisneros was named President of the Cuban 
Kepublic. The island was divided into districts, and a 
civilian appointed prefect of each one. Certain taxes were 
levied by these re^l authorities, non-payment being pun- 
ished by destruction of the plantation buildings or crops 
of standing cane and the seizure of cattle and other 
live stock. Meanwhile the Cuban Junta in New York 
continued to collect subscriptions and arrange for further 
supplies of arms. 

In January 1896 the insurgent leaders determined to 
carry the war into the districts in the immediate vicinity 
of Havana, and so paralyze the industrial life of the 
island. The SiMiniards gave little heed to the rumours 
concerning the movement, and failed to jjerceive that the 
majority of the jiopulation sympathized with the rebels. 
As the insurgents advanced, they burned all the cane-fields 
and destroyed valuable pru]Kirty, on the ground that as 
long as industry continued to fiourish in Cuba, the Spanish 
Qovomment could find the money to maintain a largo 
army to o})orate against the Cubans, but that once the 
industrial life was stoiqied, Spain would be unable to bear 
the burden and would then withdraw her trooiM. Accord- 
ingly, a vast sheet of tiaine from the burning cane-fields 
marked the arlvance of the insurgents. Near Coliseo, in 
the province of Matanzos, General Campos made his last 
oflbrt to stem tlio onward movement with 10,000 men, but 
the insurgents eluded him and invaded the rich Western 
Provinces. The town of Havana was thrown into a state 
of excitement, and Marshal Campos was relieved of his 
command. 

At the oi)oning of 1896 there were still many Cubans in 
sympathy with, or actively engaged in, the insurrection who 
would have been satisfied with a liberal meas- 
m-e Qf home mlo, and this as|)ect of the case was 
aJSiout. impressed upon the Sijanish Government, 

but to no ]mr[K)se. Meanwhile in the United 
States the drift of feeling was distinctly in favour of the 
insurgents, and this had the efiect of making Spain more 
determined than ever to crush the revolt by force of arms, 
and the task w'as entrusted to General Weyler, who had a 
great reputation for energy and relentless severity. Largo 
reinforcements wore sent to the island from Spain, and in 
a few months the army of occupation amounted to 185,000 
regular troops, 20,000 guerillas, and 30,000 voluut^rs. 
Antonio Maceo, with some 4000 insurgents, had taken up 
his i> 08 itiou in the mountains of Pinar del Hio, and con- 
tinually harried the S]ianish garrisons. In order to prevent 
him from recrossing towards the eastern provinces and 
again joining hands with Gomez, a cordon of troops was 
stationed from north to south of the island between Mariel 
and Majana, trenches were thrown up, entanglements laid 
down, and blockhouses erected at short intervals. A 
corps of 20,000 men was stationed on this trocha or 
military cordon, and 10,000 troops were despatched to 
Pinar del Rio to march through the province and force a 
fight with the. followers of Maceo whenever possible. These 
measures did not give the results expected. The rainy 
season brought sickness among the troo|)S on the trocha, 
and many thousands died of fever, dysentery, and exposme. 
The columns sent out in Pinar del Rio were exhausted by 
long marches, and invariably found the mountain jiasses 
difficult of approach and strongly guarded by the rebels. 
Foiled in his attempt to bring about a general engagement, 
General Weyler issued an order for the ** concentration ” of 
the whole rural population in the fortified towns, with a 
view to prevent the insurgents from obtaining supplies 
from the country people with them. Some 600,000 people, 
chiefly women and children, were thus driven from their 
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homes and collected in the towns, where they had no means 
of gaining a living, and where no due provision had been 
made for their subsistence. With very few exceptions 
the men joined the insurrection, and the women and 
children suffered great privations. 

In Jime 1896 a vessel called the Competitor was sur- 
prised and captured on the north coast of Pinar del Rio 
just after landing a cargo of arms and ammuni- 
tion for Maceo. The crew, with one exception, grtevMaeee 
were United States citizens. They were tried by Mgaiaet 
a xnilitary tribunal and sentenc^ to be shot 
Under the treaties existing between Si)ain and the United 
States it was specially provided that unless American 
citizens were captured with arms in their hands against 
the Spanish authority, they could only be arraigned l^fore 
the ordinary tribunals. The United States Government 
insisted that these men were not captured with arms in 
their hands within the meaning of the treaty, and that 
the summary trial accorded them was illegal. The Spanish 
authorities maintained that they had right on their side, 
but at the last moment gave way and ordered a fresh trial 
by ordinary process. The men were in prison for a long 
period, but were finally released and sent out of the island. 
Here ^e affair nominally ended, but bad blood was created 
between the two nations. One of the most difficult })olitical 
questions with which General Weyler was confronted was 
^0 treatment of United States citizens in Cuba. Of 
persons born in the United States there were only a limited 
number in the island, but of Cubans who had become 
naturalized citizens of the United States there were some 
20,000, and it was this latter class who occasioned friction. 
It was a common practice for Cubans to reside a sufficient 
length of time in the United States to obtain naturaliz- 
ation papers, then to return to Cuba and, whenever in 
trouble, to call upon the United States authorities for 
assistance. Many of these naturalized citizens who were 
directly or indirectly implicated in the revolt only owed 
their immunity from imprisonment to the fact that their 
arrest would have entailed diplomatic complications with 
the United States. Occasionally a man was arrested who 
claimed to be an American citizen; he could talk no 
language but Spanish, was born in Cuba, and had not 
been near his adopted country for twenty years ; neverthe- 
less he was entitled to and received the active intervention 
of the United States Consul-General in Havana. Time 
after time the Spanish authorities wore forced to give 
way to the protests sent from Washington, and each 
succeeding incident increased the bitterly hostile feeling 
of the Spaniards towards the United States. 

In July 1896, Jos4 Mactx>, who commanded the rebels 
in the eastern part of the island, was killed in a skirmisL 
This loss to the cause was more than compensated for by 
the landing of Calixto Garcia, a veteran of the former 
revolt, who became one of the most prominent of the 
rebel leaders. Garcia had studied military tactics and 
understood the w'eak points of the Spanish character. 
Many members of families of good social standing who 
had hesitated Ibo serve under Gomez or Maceo, joined 
Garcia in the field, and the movement in Santiago and 
Puerto Principe was further strengthened by the landing 
of arms and ammunition sent by the Cuban Junta in New 
York. In the month of August an attempt was made to 
dislodge Antonio Maceo from the mountain heights near 
Cacangicara, in the province of Pinar del Rio. The officer 
commanding the Spanish troops. General EchaguS, was 
severely wounded, and the Spanish loss was heavy. After 
hard fighting, the insurgents were forced to retire farther 
into the mountain fastnesses. In November the strength 
of the insurrection in Pinar del Rio and the centre of the 
island showed no sign of exhaustion, and General Weyler 
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himself took the field with 60,000 men. Shortly before 
he left on this expedition he repeated his proclamation 
that a free pardon would be extended to all insurgents who 
presented Uiemselves to the Spanish authorities. The 
rebels did not, however, take advantage of tluB concession, 
except in the case of sickness, and in that event left the 
revolt with the advice and consent of their comrades. An 
order was issued from the military headquarters 
to the effect that troops when marching through 
the country would destroy all buildings or crops 
capable of sheltering or assisting the insurgents in any 
way, and that all persons encountered who had failed to 
obey the order to concentrate in the fortified towns were 
to be treated as rebels. This roused the indignation of 
the people of the United States, for it showed clearly that 
the policy Weyler intended to pursue was one of absolute 
extermination of the recalcitrant sections of the population. 
The horrors of the march through the provinces of Havana 
and Pinar del Eio cannot bo overestimated. The country 
people were mercilessly shot down, the animals that could 
not be made use of were hamstrung, and the smiling 
county was left a grim mass of smoking ruins. Constant 
skirmi^es occurred with grou])s of insurgents, but no 
advantage of importance was gained. 

Suddenly it was discovered that Antonio Maceo was not 
in Rnar del Rio, but had slipped through the trocka and 
was in the province of Havana, in the rear of Weyler. 
Maceo had crossed the Bay of Mariel in a boat with the 
object of organizing a demonstration and threatening the 
city of Havana as an offset to the o{K 3 rations of Weyler in 
Pinar del Rio. This intention was never put into practice 
for the reason that on December 6 Maceo was killed in a 
skirmish. His death was a very severe blow to the in- 
surrection, and the Sjianiards thought for a time that they 
would have small further difficulty with the rebels. But 
here, again, the authorities underestimated the strength 
and bitterness of fooling on the part of the Cubans. After 
a few weeks Rius Rivera, who had served throughout the 
former revolt, landed in Pinar del Rio to take command 
of the rebels, but in March 1897 he was woundod in a 
skirmish near San Cristobal, and subsequently captured 
and deported. About the same time, Layas, another prom- 
inent Cuban leader, was killed in the province of Havana, 
but these two additional difficulties did not cause the 
insurgents to waver. 

General Weyler returned to Havana after the death of 
Maceo, leaving General Arolas and General Bernal to 
continue operations against the rebels in Pinar del Rio. 
Other factors arose to complicate the situation. The 
authorities declared that the owners of sugar plantations 
were making regular payments to the rebel leaders in 
order to protect their property. No doubt it was a fact 
that such payments were made, but no other course was 
open to the planters unless they were prepared to abandon 
^heir properties. General Weyler issued a decree pro- 
hibiting the manufacture of sugar until such time as the 
different districts might be declared pacified, and stating 
that work would only be permitted as this pacification 
progressed. This oraer affected Spaniards as well as 
Cubans, and brought upon Weyler a storm of abuse, so 
much so that he was obliged to rescind the decree. L^ge 
numbers of persons suspected of sympathizing with the 
rebels were arrested and shipped without trial to the | 
Spanish penal settlements of Fernando Po and Ceuta, in 
Africa, and executions after summary trial took place 
almost daily. 

The Spanish Commander-in-Chief decided to build a 
second trocha across the island for the purpose of isolating 
the central provinces from the eastern section of Puerto 
Principe and Santiago, drawing the line from Moron on 
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the north coast to Jucaro on the southern seaboard. Pre- 
paratory to initiating this work, General Weyler determined 
to march through the centre of the island in order to drive 
the insurgents towards the east, and with this object left 
Havana early in February 1897 at the head of a large 
body of troop. The route taken was through Havana 
and Matanzas to SanU Clara and Cienfuegos. Tho system 
foUowed was similar to the former one through Pinar del 
Rio. The insurgents made no attempt to oppse the 
troops, and their inactivity apparently deceived General 
Weyler, for on his return to Havana he declared officially 
that the western and central sections of the island might 
be considered pacified. This statement was no sooner 
made public than the rebels again began to make their 
presence known by attacks on Spnish psts and the 
destruction of a number of plantations where the* owners 
had failed to comply with their demands. 

The arrest of an American citizen named Rius served to 
increase the tension between the United Htates and Spain. 
Rius was a Cuban who had obtained naturalization after 
residing for some years in Philadelphia. The United 
States Consul-General demanded that he sliould ho, im- 
mediately tried and released if no offence could Ix) proved 
against him. While tho question was i)endiug, Rius was 
rei)orted to have died suddenly. The United States 
Consul-General insisted u|)on a medical examination of 
the body, and it was found tliat Rius had died from the 
effects of a blow on the back of his head. On the wchkI- 
work of a chair in his cell was discovered a statement, 
scratched with a nail, to the effect that the prison autliori- 
tios intended to murder him. General Lee, the United 
States Consul-General in Havana, rejtorted the facts of the 
case to Washington, and President Cleveland caused in- 
structions to be sent to him to demand a full investigation, 
promising all necessary support. Ultimately the Si>anish 
authorities appointed a commission of inquiry, but no 
clear proof was adduced that Rius had been deliber- 
ately murdered. The incident then dropixjd, but it 
brought one stop nearer tho intervention of the United 
States. 

Meanwhile the country - jssople of Pinar del Rio, 
Matanzas, and Havana, concentrate in the fortified towns, 
were dying of starvation. In the village of Consolacion 
del Sur the deaths exceeded 10,000, and in the city of 
Matanzas the total was still larger. As the true situation 
became understood in tho United States, the opinion that 
intervention should take place, or in any case tho recog- 
nition of Cuban independence, every day found exprosrion 
in emphatic terms in Congress. The number of lives 
sacrificed in the campaign had reached nearly 50,000 
without bringing the end of the trouble in sight, while 
the cost of tho operations in Cuba was calculated at 
£2,000,000 sterling monthly. In view of the 
general situation, the United States Government 
approached the Madrid authorities with sug- 
gestions for a very liberal measure of local self-government 
for Cuba. This pressure from Washington, combined with 
a change of Ministry in Spain, brought about the recall of 
General Weyler in October 1897, and the apiiointment of 
General Blanco as his successor. Tho Sagasta Adminis- 
tration determined on a radical change of i)olicy in Cuba 
and Porto Rico. The Abarzuza reforms were abandoned, 
and a form of Constitution was drawn up for both islands 
based on that of Canada, but with certain restrictions as 
regards financial legislation. General Blanco was in- 
structed to use every endeavour to conciliate the Cubans, 
but the new policy came too late. The Cul^ns were 
convinced that it was only a question of n^ntaining the 
insurrection for another year to force Spain to evacuate 
the island, unless American intervention brought about 
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thin result at an earlier date, and the principal rebel 
leaders declined to accept the terms offered. 

General Blanco arrived in Cuba in November 1897, 
and immediately annulled the concentration order; but 
the permission for the ])eople to return to their 
homes was of little avail to them owing to their 
po/ify?* weak condition and the ruin of their homes. 

To the insurgents in the field the abrogation 
of the concentration decree was, however, an immense 
boon. They were now able through their friends in the 
cities to obtain the medicines, clothing, and other neces- 
saries of which they stood sorely in want. General j 
Blanco’s next act was to proclaim an amnesty for all 
reL)elM who presented themselves to the authorities. A 
few surrendered, but no leaders of imiK)rtance. No 
further executions of captured rebels took place, and 
arrests for jxilitical purj.)OHos wero rarely ofFneted. The 
Press, also, was allowed a far greater degree of liberty, 
although all news concerning the revolt continued to be 
strictly censured. On January 1, 1898, the new Consti- 
tution was proclaimed in force and a Colonial Government 
apix)intod, of which Soiior Galvin was the nominal leader. 
The new Administration had, however, very little power, 
the question in Cuba being a military one as loitg as the 
insurrection continued. Finding that the insurgents did 
not intend to lay down their arms, General Blanco ordered 
militory ojwrations to bo energetically carried out; but, 
as in former years, no decided advantage over the rebel^ 
was gained. 

A riot, in which many military officers and 8])anish 
volunteera wore concerned, occurred in Havana in January, 
and with a view to the protection of citizens of the United 
States in the event of any further outbreak the American 
warshiv) Maim^ commanded by Cajitaiu Sigsbee, 
ordered to Havana. Under the direction of 
th(i j)ort authorities she was moored in the section 
of the harbour sjiecially reserved for men-of-war. No dis- j 
courtesy was shown to the officers and crew of the vessel, 
and several rectjptions were held on board by the captain and 
officers in order tf> return in some measure the hospitality 
extended to them by the residents of Havana. On 
February 1 T) a large number of guests visited the cruiser. 
At 9.t30 on the evening of that day the inhabitants of 
Havana wen.* startled by a terrific explosion, and the 
Maim was seen to lie in flames and in a sinking condition. 
Subsequent explosions of ammunition occurred, and the 
wreck settled down. The boats of the Spanish cruiser the 
Alfonm Xll. were ]3romptly lowered, and helped to save 
the survivors. The complement of the Maim in officers 
and crew was IU7 all told. Two officers were absent on 
leave ashore when the explosion occurred. Of those on 
board, two officers and 257 men lost their lives. The great 
loss of life among the crew was due to the fact that the men 
had turned in, and the explosion took place under their 
quarters in tlu^ forward \iart of the vessel Everything that 
wjis possible was done by the Sjianish authorities to aid the j 
wounded survivors, seven of whom afterwards died. A 
public funeral was accorded to the victims, and was attended 
by the princijial Spanish officials. In spite of this show of 
sympathy, it was recognized in Havana that the critical 
moment had arrived, and that unless the explosion could 
be satisfactorily accounted for, war between Spain and the 
United States was inevitable. 

Shortly before the disaster two events had occurred 
rendering the relations between the two countries extremely 
strained. The first was a letter written by Senor Dupuy 
de Lome, the Spanish Minister in Washington, to his 
friend Seiior Canalejas, then on a visit to Cuba. It was 
not intended for publication, but was stolen in Havana 
and disposed of to a New York newspaper. In this letter 
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the Minister expressed emphatic doubts as to the good 
faith of the United States Government in dealing with 
the Culian question, and made some insulting remarks in 
reference to President M‘Kinley. The result of the 
publication of this letter was that Senor Dupuy de Lome 
was forced to resign his post. The second event was a 
request from Madrid for the recall of General Fitzhugh 
Lee from his position as Consul-General of the United 
States in Havana, on the ground of his being a permm 
mm grata to the Simnish authorities. 

The advice of Captain Sigsbee to his Government and 
the people of the United States was contained in a tele- 
gwtm sent to Washington a little before mid- 
night on the evening of the disaster, — “ Suspend »» 

judgment pending result of official investigation.” inquiry 
A court of inquiry was named, composed of Caj)- mid itM 
tain (afterwards Admiral) W. T. Sampson, Captain 
F. C. Chadwick, Lieutenant-Commander W, P. 

Potter, and Lieutenant-Commander A. Marix. The court 
assembled on board the United States steamer Mangrove 
in Havana harbour a few days after the disaster occurred, 
and sat continuously until March 21. The hull of the 
Maine was examined by divers, and a searching investi- 
gation of all facts bearing on the case was made. It was 
not until early in April that the rejiort of the court was 
handed to Congress. The finding was : — 

*^ThaF tlio loss of the Maine was not ill any respoot due to fault 
or iieglipincc on the |mri of any of tlio of!i(;er.s or memberH of her 
crew; that tho ship w^as destroyed by the explosion of a sub- 
marine mine, which caused tho partial explosion of two or nioi*o of 
her forward niugazinos ; and tliat no evidence has been obtainable 
fixing the responsibility for the destruction of tho Maine upon any 
lierson or iwrHons.” 

The position of the vessel after the explosion was 
evidence of tho correctness of this finding, the keel being 
bent upwards from the centre and remaining above the 
level of the main dock. The Spanish authorities held an 
inquiry, and after a few days drew up a reiiort to tho 
effect that the explosion was due to internal causes. They 
also stated officially that no submarine mines existed in 
the harbour of Havana, and that the Government possessed 
no materials for their construction. Tliis statement was 
afterwards conclusively proved to lie incorrect. 

On April 8, 1898, General Lee received orders to leave 
Cuba and hand over the charge of United States interests 
to the British Consul-General. Tho following day General 
Lee, with tho remainder of the United States citizens still 
in Havana, embarked on board a United States gunboat 
and proceeded to Florida, and on Monday, April 
11, President M‘Kinley sent to Congress 
Mesfi^e on the situation. On April 13 
Foreign Affairs Committees of both Houses 
report^ joint resolutions, and on April 18 a conference 
between the two Committees resulted in the adoption of 
the following joint resolution by 42 votes to 35 in the 
Senate, and by 311 votes to 6 in the House of Bopresent- 
atives ; — 

** Whereas the abhorrent conditions which have existed for more 
than three years in the island of Cuba, ho near our own borders, 
have shocked tho moral sense of the ^leoplo of the United States, 
have been a disgrace to Christian civilization, culminating as they 
have in the destruction of a United States liattleship with 266 of 
its officers and crew, while on a friendly visit in the harbour of 
Havana, and cannot lonjger be endured, as has been set fortli by 
the President of tho United States in his Message to Congress of 
April 11, 1898, upofl which tho action of Congress was invited ; 
therefore, 

** Resolved by the Senate and House of Representatives of the 
United States of America in Congress assembled— 

**Fir8t, That the people of tho island of Cuba are, and of right 
ought to be, froe and inaependent 

Second, That it is the duty of the United States to demand, and 
the Oovemment of the United States does hereby demand, that 
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the Government of Spain at ouoo relinquiah Ita authority and 
government in the island of Cuba and withdraw its land and naval 
forces from Ouba and Cuban waters. 

**Third, That the President be, and hereby is, directed and em- 
owered to use the entire land and naval forces of the United 
tates, and to call into the actual service of the United States the 
militia of the several States, to such an extent as may be necessary 
to carry these resolutions into etfect. 

* * Fourth, That the United States hereby disclaims any disposition 
to exercise sovereignty, jurisdiction, or control over the saia island, 
except for the pacification thereof, and asserts its determination 
when that is completed to leave the government and control of the 
island to ita people." 

This resolution was signed by President McKinley on 
April 20, and a copy served upon the Spanish Minister, 
Seiior Polo y BemaM, who immediately asked for his pass- 
ports and left Washington. On April 24 the Spanish 
Government formally recognized the existence of war 
between Spain and the United States, and oq April 25 
the United States Congress passed the following Bill with- 
out a division : — 

** Ho it enacted by the Senate and House of RcpreseutativCH of 
the Uiiiterl States in Congress assembled, That war be, and 
tlio same is hereby declared to exist, and that war has existed 
since the 2lst day of April a.d. 1898, including the said day, between 
the United States of America and the kingdom of Spain. Second 
—That the President of tlie United States be, and he hereby is, 
directed and empowered to use the entire land and naval forces of 
the United States, and to call into the actual service of thfi United 
States the militia of the several States, to such extent ii^may be 
necessary to carry this act into effect." 

On April 21 the President of the United States pro- 
claimed the blockade of the Cuban coast from Cienfuegos 
on the south of the island, thence westwards 1;o Cape l^n 
Antonio and thence to the east, imssiug Havana, to 
Cardenas on the northern seaboard. From She date of the 
destruction of the 'Maine, the bulk of the United States 
navy had been quietly concentrating at Key West, off the 
coast of Florida, and within eight hours of the pro- 
clamation of the b]o(;kade the fleet was patrolling Cuban 
waters. The dominion of S^jain in Cuba virtually ceased 
from this time. 

Meanwhile General Blanco decided to make a bold bid 
for peace with the insurgents, and for their co-operation 
with the Spanish troops iu defending the island against 
American aggression. On April 10, 1898, he ordered a 
cessiition of hostilities against the rebels, and sent a depu- 
tation to their leaders to ascertain what terms they de- 
manded as the price of laying down their arms. The 
insurgents accepted the armistice offered pending any de- 
cided action on the part of the United States, but made 
no compact with the Spanish authorities not to resume 
hostilities on the declaration of war, and meanwhile re- 
mained in their camim awaiting the development of events. 
General Blanco withdrew the majority of the garrisons in 
the interior of tho island in order to strengthen the coast 
defence against any attack by the Americans, and the 
country districts were left at the mercy of the insurgents. 
Wlien the declaration of war was made public on April 23, 
the insurgents immediately resumed their aggressive tactics 
and harassed the Spanish troops when opportunity offered. 
Considerable supplies of arms, ammunition, and provisions 
vrero despatched by the United States Government to 
enable the insurgents to carry on operations until the time 
arrived for the landing of American troops. With a few 
exceptions, there was at this time no industrial life in the 
island ; it had been reduced to a desert, and on all sides 
were signs of suffering and distress. 

Tho United States army for the invasion of Cuba was 
concentrated at Tampa, in Florida, in May 1898. It had 
been intended to land a force of 5000 men, under the 
command of Major-General Shafter, near Tunas, on the 


south coast, and, in conjunction with the insurgents, 
gradually push the Spaniards to tine westward, but the 
arrival of a Siianisli sciuadron under Admiral After the 
Cervera at Santiago de Cuba, and the blockade decLrm- 
of that [X)rt by Admiral Sami)son, made imi)erar tton of 
tive the lauding of an army to attack the city, 
and so render tlie harbour unttmable for the Spanish 
ships. On June 14 tho Fifth Army Coriw, consisting of 
815 offbers and 16,072 men, sailed from Tami)a. Shortly 
before this the transjiort Ftoruia had landed a contingent 
of 500 Cubans on the north coast of tho island. On June 
20 the fleet of transi)orta conveying the American troops 
arrived off Daiquiri, some 15 miles to the cast of the v.\ty 
of Santiago, and by the evening of the 24th the entire 
force had been landed. On the following day, under an 
arrangement effected by M<\jor-Geueral Shafter, some 5000 
Cubans, commanded by CaUxto Garcia, wort', also brought 
to the scene of oi)erations. No attempt was mack? by the 
Spaniards to resist the landing, although the country limt 
itself admirably to defensive purposes. The garrisons at 
Daiquiri and Siboney retired in direction of Santiago, 
where General Linares was in command of some 7000 
men. At Guantanamo, a few miles to the eastward of 
Daiquiri, a force of some 1400 American marines had 
been landed a couple of weeks earlier, and held possession 
of the villages at the entrances to the harbour. 

Until June 30, Major-General Shafter was engaged in 
movinff his trooi>s towards Santiago, and pre^mring for a 
generaTattack on the outer linos of defence at S^ Juan 
and El Caney. The Cubans were usefully employed as 
scouts and skirmishers. On July 1 the division com- 
manded by General Ijawton attacked El Caney. Tho 
Spaniards made an obstinate resistance, but their |)ositioiis 
were captured. General Vara del Iley, commanding tht* 
Spanish forces, and most of his officers were killed. At 
the same time the divisions under Generals Wheeler and 
Kent drove the Spaniards from tho hill of San Juan, which 
formed part of the outer lino of defence of Santiago. 
During the night the Spanish General Kscario reached 
Santiago with reinforcements of 3600 men, having made 
forced marches from Manzanillo. The lighting was con- 
tinued on the following day, the American lines being 
drawn closer towards Santiago. On the morning of July 
3 (an unsuccessful, but plucky, attempt having been 
previously made by Lieutenant Hobson to block the 
channel by sinking the Merrinvxc across it) the Si)anis]i 
squadron under Admiral Cervera left the harbour and 
attempted to force the blockade. In half an hour this 
important section of Spain’s navy was destroyed, with 
a loss of 600 killed and 2000 captured, and the fatti 
of Santiago wa.s sealed. At noon General Shafter de- 
manded tho unconditional surrender of the city. General 
Linares had been wounded on July 2, and had temponirily 
handed over the command to General Toral, who conducted 
the negotiations with General Shafter. After a delay of 
fourteen days and a jiartial bombardment of the city on 
July 12, the S|)aniards agreed to the terms pro|K>.sed, 
namely, the surrender of the city and province of Santiago 
de Cuba and the entire garrison of the province, this con- 
sisting of nearly 23,000 officers and men. The loastjs of 
the United States troops in the fighting on July 1, 2, jwnl 3 
were officially returned as 22 officers and 208 men killed, 
and 81 officers and 1203 men wounded, while 79 men 
were reported missing. The Sixinish loss was stated to Ixf, 
approximately, 1500 officers and men killed and wounded. 

General Shafter took formal iwssession of Santiago on 
July 17. By some oversight, no official invitation to Ixj 
present at the ceremony of surreud»?r was extended to 
Calixto Garcia as representative of tho Cubans. This fact, 
and the order of General Shafter prohibiting the Cubans 
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from entering the city, were taken an insult by Garcia, 
and he withdrew with all his forces to the interior of the 
island in the direction of Holguin, where he remained 
until hostilities wore susiiended. 

The sufferings of the non-combatants in Santiago were 
very groat. The foreign Consuls, of whom the British 
Consul, Mr Ilamsdon, was the doyen, visited the Amorican 
linos on J uly 3 and presented a joint petition to General 
Shatter to the effect that the women, children, and other 
non-combatants should be allowed to leave the town 
}x)fore further offensive ojierations were undertaken. This 
request was granted, and El Caney was designated as the 
most convenient place to which these people might proceed. 
Some 22,000 i)erBons took advantage of the permission. 
Tho Spanish authorities placed no obstructions in the way, 
but only allowed the fugitives to take with them such 
food and worldly goods as they could carry individually, 
and would permit no wheeled vehicles to leave the city. 
In the course of a couple of days the food supplies at 
El Caney were exhausted, and it became necessary for 
General Shafter to issut» rations. These were necessarily 
limited, and many families were reduced to dire straits. 
Mr llamsden died shortly afterwards from the effects of 
the privations he suffered at this period. 

Some further skirmishing took place towards tho end 
of July, and tho Spanish gunboats in the liarbour of 
Manzanilla wore captured or destroyed by United States 
men-of war. The fall of iSantiago, however, practically 
ended the war. On July 26 tho French Ambassador in 
Washington ax)proachod the United States Government 
with ])eace pro}M)sals. A protocol was signed on August 
12, and all hostilities were 8iiB|)ended. Under the terms 
of this agreement Hjiain was obliged to evacuate Cuba 
within a reasonable time, as is seen by the following copy 
of the official document signed by Mr W. 11. Day, the 
Secretary of State, and M. Jules Gambon, the French 
Ambass^or, acting on behalf of the Spanish Govern- 
ment ; — 

** Protocol of agreement botwoea the United States and Spain, 
embodying the toriiiH of a btisis for the establishment of peace 
betwoon the two couuti'ies. 

" William R. Day, Secretary of State of the United States, and 
his Excellency Jules Cambon, Ambassador Extraordinary and 
Ploniftotontiary of the Republic of France at Washington, respect- 
ively {tossessiiig for this purpose full authority from tho Govern- 
ment of the united States aud the Government of Spain, have 
concluded and signed the following articles emlxxlying the terms 
on which the two Govomitients nave agreed in respect to the 
matters hereinafter sot forth, having in view the establishment of 
{leace between the two countries, tliat is to say:-- 

“ Article 1. Spain will relinquish all claim of sovereignty over, 
and title to, Cuba. 

“ Article II. S}»aiu will cede to the United States the island of 
Porto Rico and oilier isluuds now under Sfianish sovereignty in 
the West Indies, and also an island in tho Ladrones, to bo selected 
by the United States. 

“Article III. The United Stattis will occupy and hold the dty, 
bay, aud harbour of Manila pending the conclusion of tho treaty 
of peace, which shall deteriuino tlio control, disposition, and 
government of tho Philipninos. 

“Article IV. Simiu snail immediately evacuate Cuba, Porto 
Rico, and other islands under S))auish sovereignty in the West 
Indies ; and to this end each Govoriiment will, within ten days 
after the signing of this nrotoeul, apjxiiut Commissioners, and the 
Commissioners ap}K>intea shall, within thirty days after the 
signing of tliis protocol, meet at Havana for tho puriKwo of 
arranging and carrying out the details of the aforesaid evacuation 
of Cuba and the aiyaceut Sjmnish islands ; and each Government 
will, within ten days of the signing of this protocol, appoint other 
Commissioners, wlio shall, within thirty da;^ after the signing of 
this protocol, meet at San Juan, in Porto Rico, for the purpose of 
arranging and carxyiug out the details of the aforesaid evacuation 
of Pot to Rico and other islands now under Spanish sovereignty in 
the West Indies. 

“Article V. The United States and Spdn will each appoint not 
more than five Commissioners to treat of peace, and the Commis- 
sioners so ajipointed shall meet in Paris not later than October 1, 
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I 18M, and proceed to the negotiation and conclusion of a treaty 
of peime, wmoh treaty shaU aubjeut to ratification according to 
the respMtive constitutional forms of the two countries. 

“ Article VI. Upon the conclusion and siting of this protocol, 
hostilities between the two countries shall be suspended, and 
notice to that effect shall be riven aa soon as possible by each 
Government to the commanaers of its naval and military 
forces. 

“ Done at Washington, in duplicate in English and in French, 
by the undersigned, who have hereunto set their hands and seals, 
tne 12th day of August 1898. 

(Seal) 'William R. Day. 

(Seal) JuLKB Cauuon.*' 

The treaty of peace a^preed upon in Paris was finally 
signed on December 10, 1898, and Spanish dominion 
ceased after having been in force since 1492, a period of 
406 years. 

It is worthy of noto that throughout the insurrection 
the Church took no part in the political troubles; this 
was in marked contrast to the attitude of the Clerical 
authorities in the Philippines and in Sixain. 

^0. SS. A.^. 

By the terms of the Spanish surrender of Santiago 
province, July 1898, that province temporarily became 
American territoiy. The remainder of Cuba was 
still in a state of insurrection, aud under Spanish c^atmtloa 
control Tho Porto Bico cam]mign after the o/Sima/iA- 
fall of Santiago lasted until the signing of the AmoifcAa 
protocol on 12th August 1898. The status of ^®*^^^^^*** 
the Cuban insurgents, who were still in arms against 
Sjiaiu, west of Santiago province, remained indefinite. 
Inasmuch as by tho terms of the protocol Spain re- 
linquished all claims to sovereignty and title to Cuba, and 
promised to evacuate tho island as soon as a Commission 
to be appointed should arrange details of the evacuation, 
the insurgents themselves, exhausted by the conflict, 
naturally ceased hostilities, awaiting future action. Within 
a month of the surrender of Santiago all the Spanish and 
American forces, with the excexitiou of a small guard of 
the latter, had returned to their homes. Brigadier-General 
Leonard Wood was ajipointed Military Governor of tho 
stricken province. He at once began an enlightened 
policy of sanitation and public improvements, aud gave 
tho Cuban element every official and |X)litical recognition. 
The undertaking of the United States to retain control 
only until a form of government could bo evolved from 
the chaotic and stricken condition existing upon the island 
at the end of hostilities was conscientiously maintained. 
No discrimination was allowed in favour of goods shipped 
to Cuba from the United States, and the pn)duct8 of all 
nations were admitted to Cuba on same terms as America. 
The acts of tho tem^iorary American occupation were : (1 
the relief of immediate suffering ; (2) tho successful con- 
ducting of an orderly evacuation of the island by Spain 
without the attending evil of anarchy; (3) the disband- 
ment of the Cuban army ; (4) the restoration and better- 
ment of the social, hygienic, and economic condition ; and 
(5) the preparation, of the island for indeiiendent govern- 
ment 

The condition of the island upon the cessation of 
hostilities was bad beyond description. The people were 
impoverished by revolution and starvation, transportation 
and oommunication were palsied, agriculture prostrated, 
brigandage rampant and commerce dead. Human misery 
had apparently attained the maximum of possibility. The 
debris of war and attending disease existed everywhere. 
Official and private charity immediately hastened to the 
relief of the starving inhabitants, and was practised upon 
a scale of munificence never before exhibited in the world. 
Money, food, medicine, raiment shelter, and employment 
were quickly bestowed, all dependants were properly cared 
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for by the public treasury, and the hordes of maimed 
beggars which hitherto had infested the streets of Cuban 
cities were properly dealt with. The relinquishment 
of Spanish sovereignty was accomplished in an orderly 
manner and without disturbance on January 1, 1899. By 
previous arrangement the flag of Spain was lowered and 
that of the United States temporarily hoisted. The 
Spanish officials withdrew from the island and the 
American authorities took up the reins of government A 
tragic incident of the evacuation of Cuba, the last colony 
of Spain in America, was the solemn removal of the 
supposed remains of Christopher Columbus, the discoverer 
of America and founder of the first Spanish-American 
colony, from their tomb in the Cathedral at Havana, and 
transportation to Spain. 

Another serious problem which confronted the American 
authorities upon the acquirement of Cuba was the dis- 
bandment of the Cuban army. It was unfortunate that 
the tidings of peace in Cuba should have been followed 
by distrust between the Cubans and Americans, and a 
mutual misunderstanding followed which for some time 
proved awkward. This was brought about (see p. 309} 
by the refusal of the American commander at the battle 
of Santiago to permit the representatives of the Cuban 
army under General Calixto Garcia to participate in the 
investment of that city. The Cubans were hurt and 
insulted, feeling that there had merely been a change 
of masters. General Garcia, wounded by the incident, 
retired with his troops into the interior of Santiago pro- 
vince. In October 1898 the Provisional Cuban (Insurgent) 
Government, which had existed since 1895, called a meeting 
of delegates from all sections of the insurgent forces to 
decide upon a line of policy for the immediate future. 
This Congress sat at Santa Cruz del Sur for some three 
weeks. It was finally resolved to dissolve the Provisional 
Government and nominate a Commission to represent the 
armed forces which had fought against the Spaniards, 
leaving the question of the constitution of a Government 
to be determined at a later period, when the intentions of 
the United States Administration in the matter of Cuba 
were more clearly defined. This Commission, the President 
of which was Calixto Garcia, went to Washington in 
December 1898 and laid before the United States 
authorities a carefully prepared statement of the situation 
of Cuba and the Cul^s. The Commission arranged that 
the Insurgent army be disbanded, with certificates of 
service to ho present^ to the future permanent Government 
of Cuba for pay. General Garcia, at the head of the 
Commission, declared that the Cubans accepted gratefully 
the aid of the United States, and trusted implicitly in its 
promise that a free and independent Government should 
sooner or later bo established in Cuba. This general, who 
for forty years had laboured and fought for the freedom 
of Cuba, died in Washington, December 1898, while upon 
this mission of peace. The American Government sent his 
remains to Cuba upon a man-of-war, and accorded them 
full military honours. After the deaths of Garcia, the 
details of disbanding the Cuban army became tem]x>rarily 
serious, and result^ in many conferences between the 
n^tajy authorities and the insurgent leaders in Cuba. 
Finally, through the aid of General Maximo Gomez, all 
the various elements came to agreement, rosters were xnade 
of the insurgent armies, and each soldier was given a sum 
of money sufficient for his temporary needs, and the arms 
turned over to the American authorities. In all (3,000,000 
was distributed to 48,000 men and 6000 commissioned 
officers. 

By the Treaty of Foace signed December 17, 1898, 
CuWs status be^me that of a foreign Power in the miU- 
tary occupation of the United States, pending the estab- 
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lishment of an orderly Government. By the same treaty 
Spanish subjects were given twelve months in which to 
determine whether they were to retain or relinquish their 
allegiance to Spain. Until the end of that i^riod it was 
impossible to know who might rightly ^participate in the 
work of reconstruction, and therefore the withdrawal of 
the United States and the establishment of a Cuban 
Government necessarily became a gradual process requiring 
much toil and firmness. The War Dejpartmont issued a 
formal order in December 1898 making Cuba a military 
division, with Havana for headquarters. For the pur^Kises 
of military administration the island was at first divided 
into military departments, each under a commanding officer 
carefully chosen from men with broad exiwriences in civil 
as well as military administration. Tlie United States 
assumed entire control of Cuba January 1, 1899. Presi- 
dent McKinley issued immediate proclamation defining 
government and organization and establishing custom 
rates. The supreme authority upon the island was vested 
in a Commanding-Gkjnoral, whose functions were very 
similar to those of the Captain-General under the Spanish 
regime. The first American Military Governor to be ap- 
pointed upon the retirement of Si»ani8h sovereignty was 
Major-General John R. Brooke, who entered uixjn his 
duties January 1, 1899. The Military Governor preserved 
and restored the Spanish forms of ^ministration so far 
as they were com|)atible with good government. He 
established an advisory and administrative Cabinet com- 
posed of Secretaries, in whom were vested the administra- 
tion of civil government. The departments and Ministers 
were known as those of state and government, finance, 
justice and public instruction, agriculture, commerce, in- 
dustries, and public works. The military commanders 
there were instructed to restore local government as soon 
as |)ossible. In carrying out this order the communal or 
municipal organization of the Spanish system was retained 
in spirit as well as form, and the i)eople were ^permitted as 
far as possible to manage their local affairs. There are 
about two hundred municipalities in Cuba, and the alcaldes 
temporarily aj^Kpinted were selected with groat care. 

The chief problems confronting the newly installed 
American authority were those of relief, police, sanita- 
tion, and reform of the judiciary. The last was especially 
needed. The civil and criminal code which was in exist- 
ence prior to the relinquishment of Spanish sovereignty 
was retained in force, with such modifications and changes 
as might from time to time be found necessary in the 
interest of good government. 

By decree of January 1, 1900, the department of Jus- 
tice and Public Instruction was divided. The judiciary 
systems of the Spanish r<^gime early received the attention 
of the American Military Governor, and was so modified as 
to result in more speedy attainment for the ends of justice, 
although retaining the forms of procedure and organization 
which previously epusted. UiKpn the withdrawal of Spain, 
General Brooke organized a Supreme Court to hear cases 
and appeals, which under Spanish rule were sent to Spain 
for decision. This court, with its seat at Havana, was 
composed of a president, of a chief justice, six associate 
justices, one fiscal or prosecuting attorney, two assistant 
fiscals, one secretary, two deputy clerks, and other sub- 
ordinate officials. Another court established was the 
Municipal or Correctional Court of Havana, the powers of 
which had hitherto been exercised by the mayors, and 
th j f i system of police courts was afterwards applied to 
the whole island. A great obstacle to the administration 
of justice was the absence of remedial writs in the Spanish 
law of procedure. It was proposed, however, to institute 
the Habeas Corpus and other procedures for the protection 
of personal liberty as soon as expedient. 
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President McKinley, on August 17, 1899, ordered the 
taking of a census of the [leople of Cuba by disinterested 
citizens of Cuba as enumerators and sujiervisors. 
latS!* The proclamation of the President ordering thi) 
census was declared to be a preliminary step in 
the establishment of an effective system of self-government. 
The census was limited to in({airies concerning population, 
agriculture, and education as the three subjects of most 
importance. No previous census of Cuba as one had been 
taken since 1878. This work was accom]»lished with great 
thorouglmess under the direction of Brigadier-Qeneral 
Sanger. The results of this census were beiiofickl in 
removing popular prejudices against the Cubans in the 
United States, demonstrating that a majority of the 
Cubans were of the white race and were generally more 
literate than the people of Simin and Porto Kico. Thti 
census also showed that the mortality due to the insurrec- 
tion and the reconcentration liad bt^en less than had l)een 
ascril>6d. (For the details of the census results, sec p. 
303 above.) 

On January 1, 1900, Brigadier-General Leonard A. 
Wood succeeded General Brooke as ^Military G(3venior of 
Qwrmi island. General Wood had shown great 

Waod'a success as governor of the province (3i Santiago, 
•ppolat- and his apiK)intin6nt was considered eminently 
appropriate and satisfactory both to the (Cubans 
and the Americans. Om; of the early acts of his adminis- 
tration was to show his trust in the Cuban people by 
giving them most of the executive offices. To him fell 
the difficult task of conducting the elections, and serving 
as an intermediary between the administration at Wash- 
ington and the Cuban people. On July 2{), 1900, the 
President directed that a call be issued for an election in 
Cuba for memliers of a constitutional Convention to frame 
a Constitution as a basis for a stable and inde])cndent 
Government in the island. In pursuance thereof Military- 
Governor W(3od issued a proclamation again citing the 
fact that the United States discJaimci] any dis]x)sition or 
intention to exercise sovereignty, jurisdiction, or control 
over the island except for the ]>acification thereof, and 
asserting its determination, when that was accomplished, to 
leave the government and control of the island to its 
l^eoplo. Therefore lie ordertjd a general election to l)e 
held on the third Saturday of September in the year 1900, 
to elect delegates to a Convention to mecst in the city of 
Havana on the Ist Monday of November of the same 
year to frame and adopt a Constitution for the ])eople of 
Cuba, and as a i>art thereof to |)rovido fcjr and agree with 
the Government of the United States ujwn the relations 
to exist between that Government and the Government of 
Cuba, and to provide for the election by the iHJople of 
officers under such Constitution, and the transfer of govern- 
ment to the officers so elected. The election ivas held on 
the 15th of September, and the Convention assembled on 
the 5th of November 1900. Military-Governor Wood in 
oijoning the Convention said : “It will be your duty, first 
of all, to frame and adopt a Constitution for Cuba, and 
wffien that lias Inxin done, to formulate what in your 
opinion ought to be the relations between Cul)a and the 
United States. The Constitution must be adequate to 
secure stable, orderly, and free government When you 
have formulated the relations which, in your opinion, 
ought to exist between Cuba and the United States, the 
Government of the United States will doubtless take such 
action on its part as shall lead to final and authoritative 
agreeiAtot between the people of the two countries to the 
promotmn of their common interests.” The Convention 
expressed appreciation and gratitude to the United Stat<;s 
Government and to General Wood for aid given to the 
Cuban people in advancing self-government 



By the end of January 1901 the Cuban ConstiMonal 
Convention had so far completed the instrument its 
character and general features were evident It 
was an able and well-written document, follow- Cmbaa and 
ing in a general way the essential features 
the Constitution of the United States. In one 
essential feature it was lacking, however — it did not men- 
tion the relations which were to exist between Cuba and 
the United States. In the Constitution as framed there 
“was iio recognition of the United States, no expression 
of gratitude or even friendliness,” and no provision vras 
made for the relations to exist betwen Cuba and the 
United States, as stij>ulated in the call for the Convention. 
On March 2, 1901, Congress, appreciating the fact that 
the Cuban Constitution ignored the relations to exist 
lH)tween the futui-e Cuban llepublic and the United States, 
and in order to enable the President to witlidraw the 
military forces from Cuba, through an amendment to the 
Military Appropriation Bill framed the articles known as 
tlie Platt Amendment. The Platt Amendment contained 
eight articles, specifically defining what the relations 
were to be between the future Cuban llepublic and 
the United States. These articles, in essence, were as 
follow : — 

1. Prohibiting Cuba from enioring into treaties with foreign 
Powers tending to intjmir Cuban indepcnclenoe, or prohibiting 
thorn to obtain lodgment or control over any portion of the 
island. 

2. Regulating Cuba’s i)owcr to incur debts beyond the cuii>acity 
of the island’s ability to pay. 

8. Providiu|{|; that the United States shall have tho right of 
intervention tor the nreservation of Cul)au independence, tho 
rnaintonanco of an oidorly Government, and for disoliarging tlic 
obligations of tho United States relative to Cuba stii^ulatfd in the 
Treaty of Paris. 

4. Katifieation on validation of all acts of tho United States 
while in temporary military oc.cu)>ation. 

5. Requiring Cuba to oxeemte and extend the xJans for the sani- 
tation of tho i^and. 

6. Demanding that tho Isle of Pines bo omitted from tho (jon- 
stitutional boundaries of Cuba, and that its future status bo fixed 
by treaty. 

7. Demanding that Cuba sell or lease to tlie United States snit- 
ablo sites for (;oaling or naval stations. 

8. Demanding that the foregoing stipulations be embodied in 
the form of a permanent treaty. 

The Radical element in Cuba bitterly advocated the 
rejection of any dictation from the United States. Finally 
it was determined in April 1901 that a Commission from 
the Cuban Constitutional Convention should visit Wash- 
ington for the purjiose of ascertaining the exact intent 
and meaning of the language of the Platt Amendment. 
This Commission consisted of Juan Qualberto Gomez, the 
Radical indejiendcnt leader ; Domingo Capote, the presiding 
officer of the Convention ; Dr Berriel, a noted constitutional 
lawyer ; Judge Florentc, an associate justice of the Cuban 
Supreme Court; Rafael Portuondo, an extreme Radical; 
Diego Tamayo, and a Nationalist and member of Governor 
Wood’s cabinet. The Cuban Commission reached Wash- 
ington April 24, 1901, and was given every attention 
and consideration. After many interviews with the Presi- 
dent and Secretary of War, the members were informed 
that the United States would insist upon its position. 
President Capote, of tlio Commission, asked the President 
to do something for the Cubans upon an economic line, 
especially in the matter of reciprocal trade relations. He 
said that it wa^ especially desirable that something of this 
kind be done before the next crop was harvested, in order 
that the Cubans might thus realize the advantages of closer 
political and economic relations with the United States. 
To this inquiry tho reply was made that Congress alone 
had the power to regulate commerce. It was 8up}x>8ed 
after the visit of the Commission to Washington that the 
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Ck)agtetional Convention would appreciate that the United 
no ulterior motives in attempting to establish 
and protbct the Cubans in an independent Qovemment. 
Upon the return of the Commission the Convention 
decided to accept the Platt Amendment, and the incident 
was supposed to be closed. It was subsequently ascertained, 
however, that the acceptance was accompanied by a Cuban 
interpretation, whereuix)n (June 1901) the President 
issued dictum that until the Cuban Convention 
accepted the Platt Amendment in its entirety, the troo^js 
of the United States would be retained u|x)n the island. 
On June 18th, 1901, the Convention, seeing that further 
dallying was useless, accepted the amendment in its en- 
tirety, and a Cuban Kepublic was inaugurated on May 20, 
1902, with Senor Palma os first president. 

It is impossible to set forth here what the Amoricaus 
have done for the social and industrial improvement of 
the island. Brigandage and mendicity were 
^ eliminated. The establishment of a thorough 
public school system was accomplished, super- 
intendents and teachers being imiiorted. As a 
result, 150,000 Cuban children were obtaining free educa- 
tion in 1900, while only 27,000 children had hitherto 
found instruction. In 1900, 1400 Cuban teachers were 
given free transportation to, and instruction at. Harvard 
University. Cuban prisons were in bad sanitary condition, 
and the time of detention was long. In Havana twenty- 
two Americans were found imprisoned over five months 
with no hearing. Over 1500 jioople were found in the 
jails in Cuba who had never been tried. The sanitaiy 
cleansing of the cities was undertaken on a gigantic scale. 
The sanitation of Havana — ^a plague-spot which had long 
menaced the United States — was thoroughly studied and 
the city changed into one of the cleanest in the world. 
Colonel Geo. E. Waring, America’s ablest sanitary en- 
gineer, personally studied the sanitary conditions of Cuba, 
and di^ of yellow fever contracted in this work. Not 
only were matters of public hygiene carefully attended 
to, but the Surgeon-General of the army established in 
Havana a coriis of medical investigators, who attacked 
the problem of the causes and dissemination of yellow 
fever with great energy. In the summer of 1901 they 
demonstrated by experimentation that the cause of the 
dissemination of the disease was the mosquito. I’he 
death-rate of Havana decreased nearly one-half as a 
result of the sanitary measures which were taken, and I 
yellow fever, for the first time in the history of Havana, 
was not o}ndemic in 1901. It hod already become ap- 
parent that the army surgeons, through their sanitation 
and researches, had obliterated the conditions which once 
made Havana the focus and distributing centre of this 
disease in the New World. Postal and telegraphic com- 
munication was greatly improved and placed u{K)n a 
systematic basis. The ^)ecalations of a few postal author- 
ities, who were duly arrested and punished, was the only 
blot upon the American administration. The rehabilita- 
tion of the fields and plantations has heen encouraged. 
Seeds and animals were at first furnished, but by 1901 
all agricultural industries wore self-sustaining, and the 
sugar and tobacco industries had recovered the full de- 
velopment which they iiossessed before the insurrection 
in 1895. In 1901 Cuba might be described as better off 
socially and economically than at any period sinco 1840. 
From a political standpoint the acts of the United States i 
have been even more munificent. The United States 
spent millions of money and memy lives in a war with 
Spain for the sake of Cuba; sent aid to its starving popu- 
lation ; paid three million dollars to the insurgent soldiers ; 
and assumed payment of all damages which American 
citizens sustained during the revolution. (b. t. h.) 
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OllddAlOr^i a town of British India, in the South 
Arcot district of Madras ; on the seacoast, 125 miles south 
of Madras. In 1881 it had a population of 45, .545; in 
1891, of 47,366; and in 1901, of 51,880, showing an in- 
crease of 10 i>er cent. The municipal income in 1897-98 
was R8.61,710. The mouth of the river Gaddilam having 
silted up, the anchorage is an oiion roadsteuwl. In 1897-98 
the total seaborne trade amomitod to Ils.61,46,419, of 
which nearly half was with foreign countries. Tho principal 
exports are sugar, oil-seeds, and indigo. There are two 
colleges, two high schools with 8 G 1 pupils, two printing- 
presses, and a club. 

OuddApah, a town and district of British India, in 
tho Madras Presidency. The town is 6 miles from the 
right bank of the river Ponnar, and 161 miles by rail 
from Madras. Population, about 18,000. Tho munici[)al 
income in 1897-98 was Ils.47,830. It is now a poor 
place, but has some trade in cotton and indigo, and mann 
factures of cotton cloth. Thei'e an^ a high scIumjI, two 
printing-presses, and a literary association. 

The DISTRICT OF CuDDAPAH has an area of 8722 square 
miles. Population (1891), 1,272,072 ; (1901), 1,291,903. 
Tho land revenue and rates were Rs. 2 2, 5 1,654, the inci- 
dence of assessment being R.l *8 iwr acre; the niindxT 
of jiolice was 1002. In 1897-98, out of a total culti- 
vate area of 1,586,665 acres, 282,702 were irrigated. 
The principal crops are millet, rice, other food -grains, 
pulse, oil-seeds, cotton, and indigo. Tho two last ai'c 
largely exjiortod. There are two steam factories for 
pressing cotton; and 570 indigo vats, employing 8417 
persons, with an out-turn valued at Rs.6,37,000. Tn 
1896-97 the numW of schools was 846, attended by 
18,652 pupils. The registorod death-rate in 1897 was 
25*9 per thousand. The district is served by two lines of 
railway. 

Oll0l1CAf u provinco of Central Spain, with a 
population of 236,2.5.3 in 1877, 242,024 in 1887, and 
241, .566 ill 1897. In 1896, of 47,764 children of both 
sexes, ranging from 4 to 14 years of age, 28,146 were on 
the school registers, though only 19,779 attemded. The 
province is divided into 8 administrative districts and 288 
]mrishes, covering an area of 6726 s(juare mih's. It is the 
least thickly i>eopled province in Spain, and has only 
68 miles of mil way, but a new line is under construction. 
The roads are in such a bac^kward condition that they 
cripple not only the mining interests but also the exports 
of timber, wdiich is generally floatt.*d doAvn the Tagus and 
other streams. There are luit few- manufacturing interests. 
In 1897 the province contained 3 salt jnines in working 
order. An English company lM)ught the priiici]»al copjier 
mines near Gambclla and Talayuelim in 1898. The 
provimjc, chiefly owing to its hilly pasture grounds, had 
a goodly show of live-stock in 1897 — 291,205 sheep, 
51,266 goats, 20,191 pigs, 3232 horses, 25,503 mules, 
21,315 asses, 4149 cattle. 225,600 acres were devoted 
to the culture of wheat, 48,402 to that of barley, 39,157 
to rye, 16,250 to oats, 62,207 to vines, 30,320 to olives. 
Cuenca, the capital, has much decayed in im]>ortauce. 
Tho wool trade has been in part replaced by manufactures 
of soaj), paper, chocolate, matclics, and leather. There 
are many saw mills, worked by steam. Tho population 
has gi’own from 9745 in 1887 to 10,332 in 1897. Cuenca 
attracted notice by its gallant and prolonged resistance 
against tho Carlists in 1874. V 

Oll0llCAf A town of Ecuador, and capital of the prov- 
ince of Azuay, about 80 miles south-east of Quayacjuil. 
It is the second town of tho interior in imi)ortance, and the 
third in rank of the republic. Population, about 26,000. 

S. HI . —40 
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CU6Slf1M| a town of Belgium, in the province of 
Hainaut, 2 miles south-west of Mons, with which it is 
united by rail. It has a coal-mining industry and railway 
workshops. Population (1880), 7079; (1897), 8626. 

OU0VM do VorS^ a town of S})ain in the province 
of Almeria, near the Mediterranean, in a plain fringed by 
the river Almanzora. Population (1897), 20,366. It 
has two line squares, de la Constitucion and del Castillo, 
the latter deriving its name from the residence of the 
Marquesses of Villafranca, one of whose towers is said to be 
a lloiuan structure. The i>ari8h church, La Encarnacion, 
dates from 1758 and is of Doric style. The town is 
essentially a mart for the products of mines in the fiierra 
Almaguera, and for the products of the rich agricultural 
districts around. 

CullorOf a seaport of Spain, in the jirovinco of 
Valencia, 24- miles south-south-east of Valencia, on the 
Mediterranean at the mouth of the Jucar. In 1898 the 
principal imjiorts were sulphate of ammonia, valued at 
X23,070, and artiheial manure, valued at £2600. The 
return of Hhi])ping in 1898 showed that 42 vessels entered 
with 24,199 tons of cargoes, and 27 in l»allast with 8490 
tons; 7 English vessels with 4173 tons entered. Twenty- 
seven Spanish vessels cleared with 8490 tons of cargoes, 
and 42 vessels in ballast with 24,199 tons cleared, 7 being 
English. 

Cumborlondii a north-western county of England 
on the Scottish border, bounded on the S.W. and W. by 
the Irish Sea, on the N.W, by the Solway Firth, Dumfries, 
and Iloxburgh, on the N.E. by Northumberland, on the E. 
by Durham, and on the S.E. by Westmoreland and 
Lancasliii’c. 

Area and Population , — The area of the ancient, admiuietrativo, 
and regietration county in given in the census returns as 070,161 
acres («• 1C16 square mihis, with a population in 1881 of 250,647, 
in 1891 of 266,519 (of whom 132,100 were males and 134,449 
foniales, the immhor of persons per square mile being 176, and of 
acres lo a person 3*61), and in 1901 of 266,921. The urban 
population (1891) nunihered 150,168, and the rural 116,381. Be- 
tweoii 1881 and 1891 the pcrcoiitagc of increase was 6’84, The 
excess of births over deaths between 1881 and 3891 was 88,597, hut 
the actual iiKU’easo of resilient population was only 15,902. Tlie 
following table gives the number of marriages, births, and deaths, 
with the number of illcgiliinate births for 1880, 1890, and 1898 : — 


Yofir. |Mnrria{:o8. 

Births. 

PoatliH. 

llloRitimaift Births. 

Males. 

Fenmlos. 

18S0 i 1721 

8504 

.5153 

347 

343 

1890 1 liMl 

8441 

4928 

342 

896 

1898 2017 

7543 

4680 

281 

'i28 


In 1899 the number of marriages was 1978, of births 7660, and 
of deaths 4307. 

The following table gives the marriage-, birth-, and death-rates 
pi*.r 1000 persons living, with the jKircentage of illegitimate births 
for a series of ycai’s : — 



1S70-70. 

ISHO. 

ISSO'SO. 

isoo. 

1888-97. 

1898. 

Marriagi'-rato . 

15-5 

13-8 

13*8 

14*6 

13-4 

14*5 . 

Birth-rate 

35*1 

34*2 

33*6 

31*8 

30*2 

27-2 

Dcath-rato . . . 

21 *6 

20-7 

19*5 

19*0 

17’2 

16*9 

Percentage of illegitimacy 

8-9 

8*1 

7*0 

7*6 

7*2 

6*7 


In 1891 there were in the county 11,826 natives of Scotland, 
9628 natives of Indand, and 404 foreigners. 

Constitution and Ooveml^ncni , — The comity is divided into four 
narliamentaty divisions, and it also includes the parliamentary 
boroughs of Carlisle and Whitehaven. It contains three inunicipal 
borough|h-4]larli8]e (89,1 76), Whitehaven (18,879), and Workington 
(23,490).' The following are urban districts r—Arlccdon and 
Frizington (6697), Aspatria (2714), Cleator Moor (9464), Cocker- 
mouth (5464), Egremont (6258), Harrington (8585), Holme Cultram 
(4602), Keswick (4600), Maryport (12,686), Millom (8896), Penrith 
(8981), and Wigton (8966). The county is in the northern circuit, and 
assizes are held at (Carlisle. The borough of Carlisle has a separate 


court of quarter aesaiont and separate commisaions of the jeetoe. 
The ancient county constitutes part of the archdeaconty and, uKcese 
of Carlisle, and contains 162 entire ecclesiastical parishes. 

At Carlisle is a school of science and art At St 
Bees there is an ancient grammar school. The Theological CoIIcm 
of St Bees was cloaed in 1897. The number of elementaiy schoms 
on Slat August 1899 was 286, of which 105 were board and 181 
voluntary schools, the latter including 163 National Church of 
England schools, 1 Wesleyan, 14 Roman Catholic, and 18 British 
and other.** The average attendance at board schools was 22,686, 
and at voluntary schools 22,339. The total school board receipts 
for the year ending 29th September 1899 were over £86,696. The 
income under the Agricultural Rates Act was over £32,645. 

AgricMlture , — ^The county being mountainous, tlie acreage under 
cultivation is much below the average— only about throe-fifths of 
the whole ; while nearly three-fifths of this acrea^ is in permanent 
liasturago. In addition, over 261,000 acres are in hill pasture and 
over 35,000 acres under woods. Sheep are largely kept and many 
cattle are reared. Of the corn crons about nme* tenths are under 
oats, while about three-fourths of the green crop area is occupied 
by turnips and swedes. The following table gives particulars 
at intervals of five years from 1880 : — 


Year. 

Total itrea 
ntider 
Cultiva- 
tion. 

Com 

Crops. 

If 

Clover. 

Femianent 

Pasture. 

Fallow. 

1880 

574,665 

94,422 

47,291 

105,182 

822,780 

4989 

1885 

579,069 

92,923 

46,598 

107.270 

829,237 

8039 

1890 

593,991 

89,973 

47,391 

114,805 

889,610 

2129 

1895 

579,404 

85,880 

46,200 

116,664 

830,106 

1211 

1900 

582,036 

78,728 

42,615 

115,532 

844,428 

561 


The following table gives the numbers of the principal live-stock 
for the same years : — 


Year. 

Total 

Horses. 

Total 

Cattle. 

Cows or Heifers 
in Milk or in 
Calf. 

Sheep. 

Pigs. 

1880 

20,654 

132,032 

41,429 

.517,410 

20,674 

1886 

20,288 

189,829 

46.579 

494,663 

24,104 

1890 

20,442 

1.38,086 

46,398 

662,262 

81,717 

1895 

22,542 

141,937 

45,941 

618,276 

23,708 

1900 

21,557 

148,839 

48,145 

680,618 

18,816 


Industries and Trade . — According to the report for 1898 of the 
chief inspector of factories (1900), tlio total number of persons 
employed in factories and workshops in 1897 was 19, .371 as cuiii- 
^mred with 19,598 in 1896.^ Of tlioso 2212 were employed in 
textile factories. Non-textile factories employed 14,968 persons, 
there being between 1895 and 1896 an increase of 16'6 per cent ; 
but between 3896 and 1897 a decrease of 2*5 per cent. Of tliese 
4088 were employed in the founding and coiivorsion, and 2087 in 
the extraction, of metals, the other principal industries being tlio 
manufacture of machines, a})pliances, conveyances, tools, &c., em- 
ploying 2186 persons, and food employing 1642. There is some 
iron shipbuilding. Of the 2201 persons employed in workshops, 
1625 \roro employed in clothing ludustrios. The total number of 
persons employed in mines ainl quarries in 1899 was 14,560. 
Within recent years the mining industries of the county have made 
rapid progress. Of granite 108,923 tons were raised in 1899, of 
limestone 524,417 tons, of clays 75,427 tons, and of sandstone 
52,852 tons. There is a largo ])rodiiction of pig iron, 687,874 tons 
in 1886, 882,614 tons in 1890, 648,740 tons in 1896 and 964,637 
tons in 1899. The seats of the industry are Whitehaven, Work- 
ington, Cleator Moor, Maryport, and Millom. The following table 
gives particulars remrding the output of the more important 
minerals in 1890 and 1899 : — 


r " 

Year. 

Oo»l. *■ 

Oypsuin. 

Iron Ore. 

T^ead. 

zinc. 1 

Tons. 

Value. 

Tons. 

Value 

ii 

1 

Value. 

X 

Value 

Tong 

Value. 

m 

1.740.418 

2.100.418 

£ 

658,004 

710,901 

ii 


1 £ 

1,480,109 804,474 
1,137,750;833,879 






On account of tlie numl^r of lakes, rivers, and streams, the fresh- 
water fisheries are o4 considerable importance, and include besides 
trout and salmon, char, pike, perch, lamprey, and eels. At White- 
haven, Mary|>ort, and Morecambe the amount of fish landed in 
1899 was 7766 cwt, valued at £14,241. 

Axjthoeities. — Joseph Nicolson. History and Antiquities qf 
(he Counties of Westmoreland and Ou^nbcrland, 2 vols. London, 
1777.— Hutohinbon. History of Cwmherland^ 2 vols. Carlisle, 
1794.— Jeffbbboh. History and Antiquities of CumJberUmdt 2 
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vols. Carlisle, 1840-2. ^-QxIiFIK. Songs and Bailadt of Cfumberland, 
Londnii^ I860.— Diokinsok. Glossary of Words and Phrasss qf 
Cumhwlsmd, London (£arW English Text Society), 1878, with a 
Bupploment, 1881. — Sin Q. F. Duckbtt. mvrly Sheriffs qf 
(hmbsrlam. Kendal, 1870. — Drntok. * * Account of Estates and 
Families in the County of Cumberland, 1066-1603,’* in JfUiguarian 
Socisty*s Transaetions, 1887.— E. S. FEnausoN. History Cum- 
hsrland (Popular County Series). London, 1890. The same author’s 
“Arohoological Survey of Cumberland” in Archcsologia, voL 68. 
Loudon, 1898. — Jaokbon. Papers arid Pedigrees relaJting to Cum- 
herland, 2 vola London, 1892.— Elwood. The Landnama Book 
qf Iceland as it illustrates the JHaleet and Antiguitm tf Cnmherland. 
Kendal, 1894 ; and Transadions of iJie Curnherland cmd Westmore- 
land Antiquarian and ArclMCologieaZ Society, (t. P. H.) 

Oil mborl Andy capital of Alleghany county, Mary- 
land, U.S.A., situated in the mountainous western portion 
of the state, at an altitude of 626 feet, on the main 
western line of the Baltimore and Ohio J^ilway, and on 
four other lines. It is on the border of the Cumberland 
coal-fiel^ and through these railways, and the Chesapeake 
and Ohio Canal, of which it is the western terminus, it has 
a large trade in coal. It has rolling-mills, and other iron 
and steel works, glass and railway works. Population 
(1880), 10,693; (1900), 17,128. 

Oumbarland, a town of Providence county, 
Rhode Island, U.S.A., with an area of 27*5 square miles 
of hilly country. It is bordered on the west by Blackstone 
river, on which are several small villages, the remainder of 
the population being rural. Population (1880), 6445: 
(1900), 89'25. 

Cumborland RlVOfy a large southern branch 
of Ohio river, U.S.A., rising in the highest portion 
of the Cumberland platmu, in eastern Kentucky. From 
its source it flows westwards, then south into Tennessee, 
thence again westwards, jjassing Nashville, and finally 
north-westwards across the western |>art of Kentucky, to 
its mouth at Smithfield, a few miles above the mouth of 
Tennessee river. Its entire length is about 700 miles, of 
which much the greater part is navigable. Its drainage 
basin comprises 18,573 square miles. During the Civil 
War Fort Donelsoii was erected on the Cumberland and 
Fort Henry on the Tennessee by the Confederates, about 
40 miles above their mouths, to prevent navigation by 
Federal vessels. These forts were captured by General 
Grant in February 1862, with 14,000 prisoners, and the 
rivers were thus opened up to Federal gunboats. 

OuinnOCky a ix)licc burgh of Ayrshire, Scotland, 
33 J miles south of Glasgow by road. There is a town- 
hall, an athenseum, a public library, and a monument to 
“Prophet** Peden, the Covenanter. Coal and ironstone 
are extensively mined in the neighbourhood, and there 
are several woollen and tweed mills in the town. The 
churches are Established, United Free, Congregational 
Union, Baptist, and Roman Catholic. Tlie public school 
had an average attendance of 522 in 1898-99, and a 
Roman Catholic school 102. Population (1881), 3345; 
(1901), 3087. 

Cundinamarea, a department K>i the republic 
of Colombia, bounded on the N. by Venezuela and the 
departments of Boyacd and Santander, on the W. by 
Antioquia and Tolima, on the S. by Cauca, and on the 
E. by Venezuela. Area, 79,691 square miles. Population, 
500,000, of whom one-fourth are whites, the rest Indians 
and half-breeds. The capital, Bogotd, which is also the 
capital of the republic, has about 100,000 inhabitants. 
Principal towns: Zipaquiri, Facatativ4, CAqueza, Fdmeque, 
Choconta. 

OUfiaOi a town, episcopal see, and capital of the 
province of Cuneo, Piedmont, Italy, 64 miles by rail 
south-south-west from Turin, on a rocky platform above 
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a tributary of the Tanaro, at the northern foot of the 
Maritime Alps. Apart from the broad arcaded main 
street, the streets are narrow and crooked. The chief 
buildings are the (restored) cathedral, the 12th-century 
Franciscan church, the town-hall, theatre, and military 
hospital. The former town walls have been converted into 
promenades. A monument to Barbaroux was ci ccUhI in 
1879. Silk-spinning, raising of cocoons, and printing 
are the principal industries. There is a school of the in- 
dustrial arts and handicrafts. Pof»ulation of town, about 
17,000 ; of commune, about 29,000. 

CupMT Pifl^ a royal, iMirliamcntary (8t Andrews 
group), and police burgh, and the county town of Fifijshire, 
Scotland, on the river Eden, 45 milcH north of Edinburgh 
by the Forth Bridge and 16 south-west of Dundee by rail. 
The business of the town chiefly deijciuls on its iin))ortttnt!e 
as an agricultural and legal centre. A handsome now Free 
church was erected in 1877-78. The Madras Academy 
having received a suppiomentary endowment from a legacy 
of Sir David Baxter is now known as the Sell Baxter 
school, and is one of the five recognized higher -class 
schools of the county. The county buildings were en- 
larged in 1892-93, Population of the parliamentary 
and i)olico burgh (1881), 6010; (1891), 4729; (1901), 
4511; and of the royoX burgh (1881), 4964; (1891), 
4693. 

CurA9^>A or CurACAOf an island in the Carib- 
bean Sea off Venezuela, and the name of a government 
comprising that island and its dejiendencies, the other 
Dutch West Indies — Oruba (Aruba) and Buen Aire (Bon- 
aire), near the coast of Venezuela; Saba, St Eustatius, 
and the half of St Martin, in the Lesser Antilles. Total 
area, 530 square miles. The islands near the coast of South 
America consist of slate, cretaceous formations, and eruptive 
rocks (diorite and diabase), forming ridgos 650 to 1300 
feet high, and plateaux or hills 200 to 500 feet. The 
islands of the Ijcsscr Antilles are of volcanic (Sabi, St 
Eustatius) or Tertiary (St Martin) rocks. The principal 
occupations are the rearing of cattle, the cultivation of 
fruit trees (pmlms), aloe, and divi-divi, and the working of 
salt and pho8p)hate. The island of Cunwjoa is the only 
one with a good px)rt, Willemstad (|)o|)ulation about 8000), 
with a total traffic valued at £160,240 in 1899, while that 
for the rest of the islands amounted only to £21,300. 
The total p)opulation in 1898 was 51,693, of whom only 
425 were born in the Netherlands. (Cura^oa, 30,119; 
Bonaire, 4926 ; Aruba, 9591 ; St Martin (Dutch pmrt), 
3485; St Eustatius, 1383; Saba, 2189.) 

Wynmalkn. “ Les colonics neorlaiidaises dans los Antilles,” 
Bevtie Colon, Internaf.. 1887, ii. p). 391.— K. Mautix. Wesf- 
Indische SHzzcn, Leiden, 1887. — De Veer. La co/miie dr. 
Cura^oa, Les Pays Bas, 1898.— Molenoraafe. De geologie ran hef 
etland St Eustatius, Leiden, 1886. Also several urticlos on all 
the islands in Tydsehri/t v.lh, Ned, Aanir, Gcnootschap (1883-86). 

Cureip Carlo Maria (1809-I89i), Italian 
theologian, was bom at Nap)l(^s on the 4th of September 
1809. He became a novice of the Order of .bisuits in 
1826, and w’as ordained p)riost in 1837. For some 
yean: he w’as stationed at the Churcli of the Gesii at 
Nap)los, was made rector of the schools, and also devoted 
himself to work among the p)oor and in the prisons. Hero 
he came into close relations with Gioberti, Rosinini, and 
other advocates for reform in the Italian Church. Curci 
wTote a p)rofac 0 to Gioborti*s Primato^ published in 1843, 
but he p)rotested against Gioberti’s Prolegonwruij and wrote 
against his later books in favour of reform. After the fall of 
the Papal Government in 1 870 Curci delivered discourse on 
Christian Philosophy at Florence. In 1874 ho published 
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an Introduction to his Exegotical Lessons on the Qospels. 
In 1879 and 1880 appeared his edition of the New Testa- 
ment, in the preface to which he made some severe re- 
marks on the neglect of the study of the Scriptures among 
the Italian clergy. In the meantime he had commenced 
the campaign against the Vatican which has made him 
famous. In his II Modemo Dimdio tra la Chum e 
V Italia (1878) he advocated an understanding between 
Church and State. In his La Niwva Italia ed i Vecchi 
Zdanii (1881) he inveighed against the condition of 
the Vatican at that jieriod. In 1883 he published his 
Vaticam Kegio, in which he accuses the Church of making 
merchandise of the holiest things, and declares that her 
worldliness was due to the false principles she had embraced, 
lie still kept up his sympathy with the working class, and 
expressed it in a striking treatise on Christian Sialism, in 
which he invoked State interference to check the in- 
equality with which profits were shared between employer 
ami employed. Excommunicated and deprived, he was 
reduced to beggary, and in 1884 he retracted “all that he 
had said contrary to the faith, morals, and discipline of the 
Church,” Ho iwissod the remainder of his life in retire- 
ment, and died at Villa Careggi, near Florence, on 8th 
Juno 1891. (J. J. L*.) 

CurlCOf a city of Chile, capital of the province and 
department of the same name, 114 miles from Santiago by 
rail, situated in 34" 58' S. lat. and 71" 19' W. long. 
Pojmlation, 15,000. 

Curitiba, a city of Brazil, and capital of the state 
of ParanA. The j>opulation is 20,000, of whom over 
12,000 are foreign-born (4000 Germans, 4000 Italians, 
2000 Polos, and from 2000 to 3000 Portuguese, 
Spaniards, &c.). Nearly all the wholesale trade is in the 
hands of Germans. In the viciniiy of Curitiba are 
prosjwrous colonies of Italians, GiTiuans, J^les, &c. 

Curling:, Thomas Blizard (181 1 1888), 

British surgeon, w^us born in London in 1811. Through 
his uncle. Sir William Blizard, he became assistant- 
surgeon to London Hospital in 18.33, becoming full 
surgeon in 1849. After filling other im]K)rtant jKmts in 
the College of Surgeons, he was appointed President in 
1873. In 1843 he won the Jacksonian prize for his 
investigations on tetanus ; and he became famous for his 
skill in treating diseases of the testes and rectum, his 
published works on which went through many editions, 
lie died on 4th March 1888. 

Curtoa d’Argfesh, a town in Bumania, on the 
southern sIojkjs of the Caryiathians (ix)pulation in 1900, 
4210), north-west of Pitesti, connect^ by railway with 
Bucharest. It derives its name from Courtea (the Court), 
having been the residence of lladu Negru early in the 13th 
century. It contains two interesting churches, one of which 
was constructed by lladu himself. About 1^ miles north of 
the town is the cathedral, a magniheent and unique speci- 
men of Byzantine art. There are myths connected with its 
foundation, which have Ihhjii put into beautiful and pathetic 
verse by the Rumanian ix)et, B. Alexandri, but as a matter 
of fact it was constnicted by the Prince Nagul Bassaraba, 
who governed WaUachia from 1512 to 1522, and who 
studied architecture while a hostage at Constantinople at 
the court of the Sultan Selim. Aided by another archittK:t, 
Manoli, he erected this cathedral, which was completely 
reconstructed with great taste and success at the expense 
of the Rumanian Government between 1875 and 1885, 
under the direction of a French architect, M. Lecomte de 
Nouy. It was reconsecrated with great pomp in the 
presence of the king on 12th October 1886. 


-CURTIS 

Ourtia, Qdorg# TIcknor (1812-1894), 
American legal writer and constitutional historian, was 
bom in Watertown, Massachusetts, 28th November 1812. 
He graduated at Harvard University in 1832, became a 
lawyer, and practised his profession in Boston, New York, 
and Washington. He was the nephew and close friend of 
George Ticknor, the historian of Spanish literature, and 
his association with his uncle was influential in developing 
his scholarly tastes ; while his other personal friendships 
with eminent Bostonians during the period of conservative 
Whig ascendancy in Massachusetts politics were of direct 
influence u|)on his political opinions and published esti- 
mates. After preparing a number of law-books, one of 
which— on the Rigfds and DutieB of Merchant Seamen — 
elicited the hearty praise of Mr Justice Story, he issued in 
1855-58 the first of the two works upon which his place 
in literature depends : A Hutory of the Originy Forma- 
tioifiy and Adoption of the Constitution of the United States^ 
with, Notices of its principal Framers, This history, 
which had been watched in its earlier progress by Daniel 
Webster, may be said to present the old federalist or 
“ Webster-Whig ” view of the formation and powers of the 
constitution; and it was natural that Mr Curtis should 
follow it with a voluminous Lift of Daniel Webster (2 vols., 
1870). Both these works were characterized by solidity 
and comprehensiveness rather than by rhetorical attractive- 
ness or literary persjjective. In his later years Mr Curtis, 
like so many of the followers of Webster, turned towards 
the Democratic party ; and he wrote, among other works 
of minor importance, an exculpatory life of President James 
Buchanan (2 vols., 1883) and two vindications of General 
George B. M/Clel Ian's career (1886 and 1887). He died 
in New York, 28th March 1894. 

CurtlSp Georgre William (1824-1892), 

American man of letters, w^as bom in Providence, R.I., 
24th February 1824. He came of old New England 
stock, and at the time of his birth the New England 
community was at its best. His mother died ^^'hen he 
was two years old. At six he was sent with his elder 
brother to school in Jamaica Plain, Mass,, where ho re- 
mained for five years. Then, his father having again 
married happily, the boys were brought homo to Provi- 
dence, where they stayed till, in 1839, their father 
removed to New York. Three years later, Curtis, being 
allowed to determine for himself his course of life, an(i 
being in sympathy with the spirit of the so-called Tran- 
scendental movement, became a boarder at the community of 
Brook Farm, He was accom})anicd by his brother, whose 
influence upon him was strong and helpful. He remained 
there for two years, brought into stimulating and service- 
able relations with many interesting men and women. 
Then came two years, passed partly in New York, partly 
in Concord, in order mainly to be in the friendly neighbour- 
hood of Emerson, and then followed four years sjient in 
Europe, Egypt, and Syria. Curtis returned from Europe 
in 1850, handsc^mc, attractive, accomplished, ambitious of 
literary distinction. He instantly plunged into the whirl 
of life in New York, obtained a place on the staff of the 
TribunCy entered the field as a popular lecturer, set him- 
self to work on a volume published in the spring of 1851, 
under the title of Nile Notes of a Ilomvdjiy and became 
a favourite in society. He wrote much for FutnanCs 
MagaainSy of which he was associate editor ; and a number 
of volumes, composed of essays written for that journal 
and for Harper^ % Monthly y came in rapid succession from 
his pen. The chief of these were the Potiphar PaperSy a 
satire on the fashionable society of the day ; and Prue 
and ly a pleasantly sentimental, fancifully tender and 
humorous study of life. In 1855 he married Miss 
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Anna Shaw. Not long after his marriage he became, 
through no fault of hia own, deeply involved in debt 
owing to the failure of liaganiM \ and hia high 

aenae of honour compelled him to devote the greater ^rt 
of hia earnings for many years to the discharge of obliga- 
tions for which he h^ become only by accident re- 
sponsible, and from which he might have freed himself 
by legal process. In the peri^ just preceding the 
Civil War other interests became subordinate to those of 
national concern. Curtis made his first important speech 
on the questions of the day at Wesleyan University in 
1856 ; he engaged actively in the Presidential campaign 
of that year, and was soon recognized not only as an effective 
public speaker, but also as one of the ablest, most high- 
minded, and most trustworthy leaders of public opinion. 
Ip 1863 he became the political editor of Horpei/^s Weekly ^ 
and no other journal exercised during the war and after 
it a more important part in shaping public opinion. His 
writing was always clear, direct, forcible ; his fairness of 
mind and sweetness of temper were invincible. He never 
became a mere partisan, and never failed to apply the test 
of moral principle to ix>litical measures. From month to 
month he contributed to Ilarpei^e Monthly, under the 
title of “ The Easy Chair,” brief essays on topics of social 
and literary interest, charming in style, touched with 
delicate humour, and instinct with generous spirit. His 
service to the Republican {larty was such, that more than 
once he was offered nominations to office of high distinc- 
tion, and might have been sent as Minister to England ; 
but he refused all offers of the kind, feeling that he could 
render more essential service to the country as editor and 
public sjieaker. In 1871 ho was appointed by President 
Grant chairman of the Commission to report on the reform 
of the Civil Service. The rejiort which he wrote was the 
foundation of every effort since made for the purification 
and regulation of the Service and for the destruction of 
political patronage. From that time till his death Mr 
Curtis was the leader in this reform, and to his sound 
judgment, his vigorous presentation of the evils of the 
corrupt prevailing system, and his untiring efforts, the 
progress of the reform is mainly due. He was the Presi- 
dent of the National Civil Service Reform League and of 
the New York Civil Service Reform Association. In 1884 
he refused to support the nomination of Mr Blaine as 
(candidate for the Presidency, and thus broke with the 
Republican party, of which he had been one of the 
founders and leaders. From that time ho stood as the 
typical independent in politics. In April 1892 he de- 
livered at Baltimore his eleventh annual address as 
President of the National Civil Service Reform League, 
and in May he appeared for the last time in public, to 
repeat in Now York an admirable address on James 
Russell Lowell, which he had first delivered in Brooklyn 
on the 22 nd of the preceding February, the anniversary 
of Lowell^s birth. On the 31st of the following August 
he died. He was a man of consistent virtue, whose face 
and figure corresponded with the traits and stature of his 
soul. The grace and charm of his manner were the 
expression of his nature. Of the Americans of his time 
few were more widely beloved, and the respect in which 
he was held was universal. 

See :-~~George William Ourtia, by Edward Cary, in the eeriee of 
Lives of American Men of Letters (Boston, 1894) ; an excellent 
biography.-*** An Epistle to Geoige William Curtis,” by Jam«s 
Rvbsxll Lowxll, 1874-87. In LoweU'i Foma, — George 
William Cutiia, a Commemorative Address delivered before The 
Oentunr Association, 17th December 1892, by Parke Godwin. 
New York, 1898.— Omticms and AMnaoaa ay George WUliam 
Curtia, edited by Charles Eliot Norton, 8 vols., 8vo. New 
York, 1894. 

(C. R. K.) 
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Ourtius, Erast (1814-1896), German archae- 
ologist and historUm, was bom at Liibeck on 2 nd September 
1814. On completing his university studies he was chosen 
by Professor Brandis to accompany him on a journey to 
Greece for the prosecution of archaeological researches. 
Ourtius then became Otfried Muller’s companion in his 
exploration of the Peloiwnnesus, and on Miiller s death in 
1840 returned to Germany. In 1844 he Ix^came an 
exti'aordinary isrofessor at the University of Berlin, and in 
the same year was appointed tutor to Prince Frederick 
William (afterwards Emfieror Frederick III.)— a ix^st 
which he held till 1850. After holding a profossorshij.) at 
Gottingen and undertaking a further journey to Greece in 
1862, Ourtius was appointed in 1863 ordinary professor 
at Berlin. At the same time he became Secretary of the 
Royal Academy of Science, of which he had btwm a 
member since 1853. In 1874 he was sent to Athens by 
the German Government, and concluded an agrecincjiit by 
which the excavations at Olympia wtTe entnisted exclu- 
sively to Germany. Among the results of these excava- 
tions was the discovery of Praxiteles’ famous statue of 
Hermes, He died at ^rlin on 1 1th July 1896. Ourtius’ 
best-known work is his lliatory of Greece (1857-67; 
English translation by A. W. Ward, 1868-73). It j)re- 
sented to the public in an attractive style the latest results 
of scholarly research, but was criticized as wanting in erudi- 
tion. His other writings are chiefiy archaeological. The 
most important are: Hie Ahropolia von Athen (18H); 
Naxoa (1846); PelojLxmneaoa, ei/ne hiatorisch-f/eij^raphische 
Beachreihung der Halhinml (1851); Olymjmi (1852); 
Die lonier vor der ioniachen Wandermg (1855); AttiacJte 
Stvdien (1862-65); Giittinger Featreden (1864); Sieben 
Karten mr Topographic von Athen nebat einetn erldu- 
temden Text (IS^8) ; Epkeaoa (1874); Die Auagrabiivgen 
zu Olympia (1877, etc.); Olympia urid Umgegend (edited 
by Ourtius and Friedrich Adler, 1882) ; Olympia, Du 
Ergebniaae der von dem Deutache7i Jiegieruvg veranatalfcten 
Avsgrabung (also with F. Adler, 1890-98); Die Stadt- 
geachichte von Athen (1891). His collected H|) 00 ches and 
lectures were published in 2 vols. under the title of 
Altertvm und Oegemmrt (1875 and 1882), to which a 
third volume was added under the title of Vnter drei 
Kaiaem (1889). 

His brother, Geoeg (1820-1885), philologist, was bora 
at Lubeck on 16th April 1820. After an education at 
Bonn and Berlin he was for three years a schoolmaster in 
Dresden, until (in 1845) ho returned to Berlin University 
as privat-docent. In 1849 he was placed in charge of 
the Philological Seminary at Prague, and two years later 
was apjwinted Professor of Classical Philology in Prague 
University. In 1854 ho removed from Prague to a similar 
appointment at Kiel, and again in 1862 from Kiel to 
Leipzig. His philological theories had a widespread 
influence upon the study of that science. The more 
important of his publications are: Bprachvergleicbung 
in ihrem Verhaltniaa zur daaaiachen Philologk (1845), 
Sprachvergleiche'nde Beitrdge mr griechiaclum und laUim- 
achen Orammatik (1846), Grundziige der grkchiacJun 
Etymologic (1868-62), Daa Verhum der (piechiachen 
Sprache (1873). From 1868 to 1878 ho was general 
editor of Studien zur gricchiachen und latdniachen Grum- 
matik, and, from 1878 till his death, of a similar public^ 
tion entitled Leipziger Studien zur daaaiachen Philologie, 
His Greek Grammar for Schools, first published in 1855, 
passed through a number of editions, and has been 
edited in English. He died at Hermsdorf on 12th August 
1885. 

Oljl^jS 0 | 0 ^ chief town of the Adriatic island of the 
same name in the Austrian province of Dalmatia. .The 
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principal resources of the population are boat-building, 
lishing, and seafaring, the cultivation of the vine, com, 
and oil, and breeding of mules. Population of island, 
18,749; of town, 6480. 

Oushlngy OAlob (1800~1879), American states- 
man, was born in Salisbury, Mass., on the 17th of January 
1800. He was graduate! from Harvard in 1817, and 
began the practice of law in Newburyjwrt. After serving 
in each house of the State legislature he was a Repre- 
sentative in Congress from 1835 to 1843. Originally 
a Whig, ho supjxjrted President Tyler, and gr^iially 
became associated with the Democrats. As Commissioner 
to China he negotiated the hrst treaty between that 
country and the United States. He raised a regiment for 
the Mexican War, and rose to the rank of brigadier- 
general. During the administration of President Pierce he 
was Attorney-General of the United States. In 1860 he 
associated himself with the Breckinridge wing of the 
Democratic party. In 1866 he was ap|)ointed one of the 
throe commissioners to revise and codify the laws of 
Congress. In 1868 he was s(jnt on a di])lomatic mission 
to Bogobk. At the Geneva Coiiferencc for the settlement 
of the Alafjmm claims lie was one of the counsel for the 
United States. In 1873 he miA nominated Chief Justice 
of the United 8tat(3s, but the nomination was not confirmed. 
From 1874 to 1877 he was United States minister to 
Sjwiin. He died at Newbur 3 rjK)rt, Mass., on the 2nd of 
January 1879. 

Cushman, Charlotte Saunders (1816- 

1876), the famous American actress, was born of Now 
England stock in Boston, Mass., 23rd of July 1816. She 
went on the*. ojKM’a stage in 1834 in consecpfence of her 
father’s financial failuri* and death, sucavssfully ap|X3ar- 
ing as the Countess Alinaviva in Mam^^lage of Figaro, 
Her voice failing for purposes of singing, she took to 
the dramatic stage, playing Lady Macbeth (1835) with 
distinction. Convinced that she had not served a projDer 
apprenticeshiis she engaged liorself as a sUnik actress, 
but Wiis soon given the leading parts, among them high 
comedy im]>orsouations. In 1844 she accompanied 
Macready on an American tour, winning great reputation 
in a series of tragedy ]»arts. In 1844 and in 1853 she 
played successful engagements in London. She was 
a keen student, and acipiired a large range of classic 
Her best jjarts were ixjrhaps Lady Maclxitli and 
Queen Catherine, her most jKJpular being Meg Merrilies. 
Her figure was commanding and her face expressive, and 
she was animated by a temtxsrament full of vigour and 
fire. Tliese (jualities enabled her to play with success such 
e parts os Romeo and Cardinal Wolsey. She died at 
ton on the 18th February 1876. 

also Charlotte Cushinan^ her Letters atul Memories of her 
Life, Edited by Emma Stediuns. Boston, 1878. 

CuSSOtf a town in the arrondissement of Latialisse, 
department of Allier, Franco, 31 miles south by east of 
Moulins, with station (2 miles distant) on railway to Vichy. 
It is situated at the confiuence of the Sichon and Jolan, 
two small afiluents of the Allier, and 2 miles north-east of 
Vichy, with which it is connected by a l^eautiful avenue. 
Its mineral waters are renowmed, and its industries include 
paper, linen, oil, and basket-work. The town grow up 
around a convent founded in 886, and afterwards, in 
the 13th century, converted into an abbey of St Benoit. 
Louis XL improved and fortified the town. A relic of 
that period is the Qrosse Tour, now used as a prison. 
The fortifications have been replaced by boulevard, but 
many of the older houses exhibit the architectural features 
of the 15th and 16th centuries. Population (1881), 
4955; (1901), 6444. 


Oufrtar. Qeorg# Armstrongs (1839-1876), 
American soldier, was bom in New Rumley, Ohio, on 5th 
December 1839. After graduating at the U.S. Military 
Academy in June 1861, he entered at once the Union 
service early in the Civil War. As a young cavalry 
oificer he impressed General McClellan, who in May 1862 
ap{)ointod him an aide-de-camp with the rank of captain. 
Under General Pleasanton and General Sheridan he subse- 
quently rose rapidly, both in volunteer and regular rank, 
while the Virginia operations lasted. He participated in 
all but one of the battles of the Army of the Potomac, led 
the cavalry division in pursuit of Lee’s army, 1865, received 
its first flag of truce, and was present at the surrender 
at Appomattox Court House. At the age of twenty-five 
he was nugor-general of volunteers. After the war he 
engaged in service on the Western frontier. In an expedi- 
tion against the Indians he and his entire command were 
massacred, after a desperate struggle, on 25th June 1876, by 
an overwhelming hostile force. Both Custer and his wife 
wrote interesting books descriptive of Indian frontier life. 

OUstrIn, a town of Pmssia, at the confluence of the 
Oder and the Warthe, 18 miles north by east of Frankfurt ; 
three railway stations. It has three Protestant churches, a 
Catholic church, a gymnasium, a higher grade and a 
burgher school, a school for mechanics, four machinery 
works, and other manufactures. Population (1890), 1 6, 672 ; 
(1900), 16,463. 

Cutch (Kachh), a native state of India, within the 
Gujarat division of Bombay, with an area of 6500 square 
miles. In 1881 it had a population of 512,084, and in 
1891 of 558,415, giving an average density of 86 iMirsons 
jier square mile. In 1901 the population was 487,384, 
showing a decrease of 13 ])er cent., due to tlie famine of 
1899-1900, compared with an increase of 9 |)er cent, in 
the previous decade. The estimated gross revenue is 
Rs.25,21,670; the tribute for a subsidiary force amounts 
to Kh. 2, 00, 000. Tliero are s|)ecial manufactures of silver 
filigree-work and embroidery. The maritime i>opulation 
supplies the best sailors in India. In 1897-98 the im- 
jjorts by sea were valued at Rs.OG, 69,273, and the 
exix)rts at Rs. 2 1,35,605 ; the customs duties amounted 
to R8.8, 17,000. There are ten cotton presses and two 
ginning factories. The numbtjr of i)olice was 826; the 
number of schools was 134, with 7142 pupils, being 2 ’23 
})er cent, of the population. The chief institutions are a 
high school and a school of art, both at Bhivj, the 
capital. There are seven libraries in the state, with 7246 
books. Cutch suffered severely from the recent plague. 

Cuttackp a town and district of British India, in the 
Orissa division of Bengal. The town is situated at the 
head of the delta of the Mahanadi. Population (1881), 
42,676; (1891), 47,186. It is the centre of the Orissa 
canal system, and now an important railway station on the 
East Coast line from Madras to Calcutta. It contains the 
Government college, called after Mr Ravenshaw, a former 
Commissioner ; a high school, with 265 pupils ; a training 
school; a survey school; a medical school, with 112 
students, of whom 5 were women; a law school; six 
printing-presses; three vernacular periodicals; a Baptist 
mission ; and a Roman Catholic convent. 

The BisTElCT OF Cuttack lies in the centre of Orissa, 
occupying the deltas of the Mahanadi and Brahmani, 
topther with a hilly tract inland. Its area is 3633 square 
miles. The population in 1881 was 1,795,065; in 1891 
it was 1,937,681, giving an average density of 533 persons 
I)er square mile. Classified according to religion, Hindus 
numbered 1,881,913; Mahommedans, 52,895; Christians, 
2733, of whom 128 were Europeans; “others,” 140. In 
1901 the population was 2,059,719, i^owing an increase 
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of 6 per cent The reveuae and rates wore 
Bs.l0y32,983; the number of police was 571 j the num- 
ber of boys at school in 1896-97 was 55,351, being 39*2 
per cent, of the male population of school-going age; 
the registered death-rate in 1897 was 33*39 per thousand. 
The Orissa canal system, which lies mainly within Cuttack 
district, irrigated in 1897-98 an area of 200,943 acres, and 
carried 546,766 tons of cargo. The gross receipts amounted 
to Ils.5,51,924, showing a net profit of Its.12,005. The 
railway across the district towards Calcutta was opened 
in 1899. Considerable trade is carried on at the mouth of 
the rivers along the coast, the principal |X)rt being near the 
lighthouse at False Point. In 1897-98 the value of 
the exports (mostly rice) was Ks.25, 76,728 for foreign 
and Rs. 1,50,452 for coasting trade. The imports are in- 
signihcant. 

Cuttle-fish. — The Cuttle-fisl^ whose general 
anatomy has already been described in the 9th edition 
of the Ert/cy. Brit, are classed in the sub-kingdom 
Mollubca on account of their bilaterally symmetrical, 
unsegmented bodies, their possession of a fleshy int^u- 
ment, or ‘^mantle,*’ and of a muscular *^foat,” and ^o 
arrangement of their nervous centres in 
throe pairs of ganglia. They are placed in 
the ceplialous division on account of their 
having a distinct head, and a buccal cavity 
lined in almost all cases by a toothed linguiil 
ribbon or “odontophoro.” Within this division 
they are sharply marked oS as an anciently 
doveloi)od distinct class by the following 
characters. In the earliest stage of their 
growth a part only of the germinal substance 
of the ovum is segmented, instead of the 
whole, os is commonly the case in other 
molluscs. They are provided with strong 
jiarrot - like horny jaws surrounded in the 
Octojwds by (iight, and in the Decapods by 
ton, sucker - bearing arms; their brain is 
encased in cartilage ; their eyes are cnonnoas ; 
and on their ventral side is an ejecting 
8ii)hon or funnel, at the Iwse of which lies the 
ink-bag. These characters combine to make 
them the most active, intelligent, and pre- 
daceous of all the marine invertebrates. 

The class Cephalopoda, of which the general 
characters are thus indicated, includes as a 
distinct group the members of the Pearly 
Nautilus Order, which differ only in the living animals 
by minor peculiarities, as follows: — They are protected 
by an external camerated shell ; their jaws are calcareous 
of different form; their arms are in lobes, with 
clinging tentacles in place of suckers ; their siphon is 
not a complete tube, and there is no ink-bag ; their eyes 
have no lens, but only a pin-hole ajierture; and they 
have four branchiae instead of two, each of which is 
provided with a sense-organ or osphradimi, but there arc 
no branchial hearts. These characters indicate a less 
active and intelligent animal, and one less removed by 
development from the primitive tyi)e of the class. The 
number of the branchiae has been used for the purpose of 
nomenclature, so that while the Nautilus Order Mongs 
to the the Cuttle-fish Order belongs to 

the IHbranckiata, Besides these two orders there is an 
immense number of fossil forms, of whose branchim nothing 
is ever likely to be known, and they have accordingly been 
sometimes classed as Tetrabranchiates and sometimes as 
Dibranohiates, but they ought rather to be called Ignoto- 
branehiates. 

Much dUscussion has taken place as to the true 
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homolo^ of the arms and their relation to tlui head of the 
Cuttle-fish. The majority of naturalists consider the arms 
to be part of the “foot,” which has gro\N'ii up so as to 
surround the mouth, l»ecauso they originate at tlu^ same 
part of the embryo as does the foot of a snail, and are 
inprvated from a ganglion corrcsjwuding in its connexions 
with the ixjdal ganglion. In this view the Hiphou and 
its api^endages form the remainder of the foot, and the 
animal is represented, for comparison, as standing with its 
head downwards and its body oblhjuely upwards. Others 
consider the siphon to ixipi*esent the whole of the foot, and 
the arms to be organs special to the class. The origin of 
the arms in the development of the embryo is certainly 
very distinct at first from that of the siphon. 

The number of distinct forms now included amongst 
existmg Cuttle-fish is very large, the latest census giving 
464 species. These may be describtHi as clustering 
principally round certain well-known tyiies, os the 
Octopus or Poulpe, the Sepia or Squid, and the 
Loligo or CaJamary, with a few sjuschilly isolated and 
interesting forms. Of these latter may be enumerated 
the Cirroteuthis and the OpistJuoteuthis, which arfi finned 
Octopods in which no odontophore has been found, while 



Fio, 1— Tho Argonaut in life. {After Laeaze.-lhithirrki.) Tr^ flout ; lir.a, nnterior aniiB ; 
/fr.p, iM>BU?rior anuH ; i', the expaiideci portion of them, once called the sailu; B, 
the beak ; C, Uie shell ; An, the funnel. 


their amis arc wcbl)ed Uigcther like an umbrella; and the 
latter has its siphon dm'ct f » 11 itckwards. These are probably 
retrograde forms. Others are the Argoraufa and the 
Spiru/a, on which of late years fresh light has heA 
thrown. Of the Argonaut many fables have been told as 
to its })osition in the shell, and its mode of progression, but 
in 1892 LacaTO-Duthiers had an o})portunity of watching 
the living animal for a fortnight (Fig. 1). It forsakes its 
shell in adverse circumstances, but enters it again under 
favourable conditions. The front edge of the shell is 
then kept nearly vertical, and the early jjart of the 
coil encloses air which serves as a float. The funnel 
projects in front below, and the l>eak above, the eye. 
Tho t)road jaiir of arms embrace only the hinder part of 
the shell, leaving the front part uncovered, aiid the other 
arms in swimming are tucked inside the shell betw^ecn it 
and the body, 

A well-preserved specimen of the animal of the Spirvla, as 
obtained by the Challenger Expedition, has been described 
by Felseneer. The shell is naked and exposed both on the 
front and back of the animal, and coils towards the ventral 
side, on which the siphuncle lies. The mantle sac at fliTSt 
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CLASSIFICATION OF CUTTLE-FISH AND THEIR 


TETRABRANCHIATA. 


Bplrula. Sepia. Onychoteuthia. L61iga 

Oigopeidai. Myopaldv. 

DIBRANCHIATA. 


\ Aluria. 


Spiruliroatro. Sepia. 

Bclosepia. 


PleaioteuthUi. 


Actinocamax. 


(voccuteuthie. Flesioteuthie. 

V, ^ 

SsnoFiioRA. Acanthoteuthis. 


Belemnoteuihig. 


Xiphlteiithis. 


ClIONDROFIlORA. 


Aulocoocros. Piiragnioteuthis. 

s >* 

PlIRAaMOniORA. 


DEC A POD A. 


BELEMNOIDEA. 




only covers the chamber adjacent to it, bnt afterwards 
grows over the sides and coalesces below. At the base is a 
flat depressed disc, which is not a sucker, but may be a pad 
to prevent shocks in swimming backwards. At the sides 
hang two fins which are luirallel to ciich other, in the 
direction from back to front and not in one transverse line 
behind. The ovary lies against the right-liand side of the 
coil of the shell and the oviduct against the left, and the 
last chamber is occupied by |mrt of the liver. The eyes 
are on peduncles sunk below the level of the head, but are 
not covered, as in higher groui>s. The ^pirda thus 
represents an early stage in the development of the Order. 

The shells of the Cuttle-fish Order, on which we princiiw-lly 
depend for our knowledge of their relations to fossil forms, 
are not in great variety at the present day, but 
the >SjpirMfa-shell itself suffices to connect them 
on the one hand with the Pearly Nautilus, and on 
the other with an infinite series of extinct allies. The 


Spirulay like the Nautilus, has its shell in the form of a 
conical tube, coiled in one plane and divided by cross jmrti- 
tions — the “ septa ” — into chambers connected by an inner 
tube — the ** siphuncle.’’ Fossils showing these same general 
characters can be traced l^ack to the earliest fossiliferous or 
Cambrian strata. With these, as the primitive ancestors, the 
history of the Cuttle-fish commences. These earliest forms 
of shell are, as might be expected, very simple. The tube is 
oval or round, the coiling is slight {Cj/rtoceras), or absent 
(OrthoceraB), the septa mere shallow b^ins, the siphuncle a 
simple narrow tube with no fixed position, and the ornaments 
no more thau lines of growth. In the later history we find 
one after another of the several elements becoming a centre 
of variation, till fixity is reached, or the element, or even the 
shell itself, is dispensed with. The first element to vary 
was the siphuncle, the complexity of which gave rise to 
such early genera as Endoemu^ PilocmUy and AetmoceroB^ 
forming a separate groui)^ Metasiphonida, the remainder 
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ALLIES DURING SUCCESSIVE EPOCHS. 



being Haplostphonida. This condition of things con- 
tinued to the ClJarboniforoiis period, after which no com])lex 
siphuncles are known; the organ thou became insigiiiti- 
cant, and is finally lost in all the recent Cuttle-fish except 
the Spimla, The position of the siphuncle was variable 
at first, and in those forms which art the special 
ancestors of the Nautilus it continued to be so. But 
in Devonian times a cleavage of the class took place, 
and a new group was developed, in which the siph- 
uncle is permanently pushed to the ventral side in the 
adult, where it is also now found in the archaic Sjnnda. 
This group is also characterized by having a thin and 
fragile shell, and by the peculiarities of the initial 
chamber or protocondiy which is of globular form, has a 
restricted neck, and contains the commencoment of the 
siphuncle at its centre, as seen in Sjnrtda, We thus 
obtain two great subdivisions of the Class: on the one 
hand the Nautiloidea, presumably tetrabranchiate and 


certainly less progressive; on the other, the remaining 
Cephalopoda then existing. The only collective name yet 
suggested for this new group, unless we assume them all 
to have iKilonged to the Dibranchiata, is the Sosiproto- 
CONCHIA of Bather, who calls the Nautiloids at the same 
time Lip()i»rotoconchia. As the Cuttle-fish j»ro])er must 
have descended fi*om these Sosiprotoconchia, we need 
follow the Nautiloids no more. 

Within the Sosiprotocmichia there was soon a new and 
fundamental cleavage de2)endent on thti variation of the 
coiling. On the one side are the Jklemvmfsy which 
have practically no coiling at all, and whose fragile shells 
are protected, if at all, by a massive external ^ard, while 
their septa remain simple; on the other side are the 
AfumojwidSy wlmso globular j)rotocoiich is closely enveloped 
by the later coils, which often overlai> each other and whose 
septa become complex, their surface being jwirtially convex 
forwards, and their edges or “sutures” folded or wrinkled. 

S. III. ~ 41 




322 C U T T L 

Both these modifications seem adapted to give greater 
strength in relation to a more active life. 

The modern I)ecai)od Cuttle-fish are undoubtedly the 
descendants of the Bolemnoids. The earliest of these be- 
long to Triassic times wliere they are known as Avla^ocera^^ 
Atractitefi^ and PhrcLgnmtmthu. It is very probable that 
there wore earlier, els yet undiscovered, representatives, and 
tW a cleavage had already taken ]>lace, for in the succeecl- 
ing, Liassic, period a new group is well established. In this 
group, the Ckondrophoraj elII signs of the original septate 
shell are lost, and the protecting ikju, now horny, alone 
is left. The genera, known as Tevdopsis, Belotenthu^ 
Geoteiitkia^ <kc., dilTor in little beyond their broader i)ens 
from the modern Calamaries, so that they rapidly attained 
their acme of develo])mcnt, and then remained stationary. 
The other group, the Phragimpliomy devcloiicd the 
Helemnile$ proper. These retain throughout their whole 
development the original thin shell — or “jiroostracum,” 
its internal sepU and siphunclo forming together the 
“ l)hragmocono.” It is the guard that changes, either in 
form or markings. It is very feeble in Belemnoteuthia 
and said to l>u absent in Conofjeuthu ; it commences to bo 
absorbed in Behninitelhi, and ivS caducfms in Actifi^aviax. 
So far we aro on safe ground, for the Belemnitcs were 
certainly (hittles, since their guard is known to have been 
internal, by its earlier layers being cnvclo|)ed by the later 
mes; and further, they are found with the guard in 
Dpsitiou at the extremity of a {jerfoctly outlined body with 
c^racteristic fins, ten arms with hooks, ink-bag, and eyes. 

Tho history of tho divorgoiico from tho general Bclcmiioid tyjw 
into tho two branelioa represented respectively l)y the S/nrulat with 
phraginoeono and no rnuoro (or modiiied guard), and the Sepia^ with 
muero and no ()}iragn]or;one (iniless the cancellous tissue represent 
it), is obscure. For the only possible suggOHtioii for an ancestor 
of the former m)\M bo the doubtful CoiwUiUhis, and the latter is 
said to liave a near ally in Coccoteuthia of the Solenhofon limestone. 
Both of tlu^so (ire anterior to the disajipearance of Belemnitos, so 
that it Is not coHain whether the latter liavo been modiiied into, 
or 8uj)opHe(lod by, tho rojirosontatives of the modern Cuttles. Nor 
is it elniir whethor tho piKuiliar eaiircllons substance in the JSepia 
repro.s(»its a series of modified septji, or of special sholl layers. 
Each lamella is supported by siminus partitiuns rising vertically 
from tho one below, and these a])poar to spread out horizontally 
at intervals and coalesce to form tho new lamella, tho whole 
being calcified in horizontal layers. Tho spaces lujiinded by 
tho oalnitied partitions and tlie lamella) are occupied in tho very 
fresh shell by a number of thin walled, apTmrciitly empty, colls in 
two or more horizontal layers, whoso a(l])re88e<l waUs give tho 
appearam^o of free membranes, but these are without regularity. 
It is probable that these secrete some gas, so that the lamella: 
ooinciile iti function, if not in origin, with the septa of a 
phragmocone. 

Tho history of tho Ammoiioids, including thoir probable 
modern reproaontativos, tho Octoj-iods, is more coinplox. In 
this grottp tho first olomoiit to form a centre of variation was 
tho septum, and its outlino tho suture. This variation in 
tho early stages of growth has been made tho basis of 
Branco’s chia.sLfication into the Asellatif Latuellai% and 
Anffustimellati ; in tho lator or adult stage.s it gives tho ])rin- 
cipal goQoric characters of the GoniaiiU and Ceratite groui)s, 
and of those remarkable forms of the Trias in which it 
reaches its acme of complexity, as in Saf/ecerany PinacoceraSy 
and the ArceatidoB, After this, the Ammonoids settle 
down into a ** normal ” type of suture, which, though 
showing abundant differences of detail, can all bo doscrib^, 
without straining, as modifications of a definite arrange- 
ment of ‘‘lobes” and “saddles.” The centre of variation 
next passes to the build and ornament of tho external 
shell. Whilst tho sutures were the principal seat of 
variation the shells remained smooth — Leioatraca \ now 
they became ornamented or rough — TmehyoBtram ; doubt- 
less this, on the princij)le of corrugated iron, made them 
stronger And less dependent on their septa. From these 
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latter the majority of the later Ammonoids have descended^ 
the genera deponing principally upon the build and oma* 
monts, so called, of the shell; till in Cretaceous times 
their abnormal forms, UamiUBy Bucvliteay &c., indicate 
their decadence and presage their disappearance. Other 
abnormal forms have, however, appeared at various epochs 
of Ammonite history. 

What became of the Ammonites ? and whence arc the Octo]>o(Is 
derived ! aro two correlated questions on whioh more li^ht is 
desirable. The wide distribution of Ammonites in all latitudes 
and in dl varieties of strata, shows that neither ohange of tem- 
perature nor of ciroumstauco can havo caused their extinotiou. 
The forward convexity of their septa suggests the secretion of gas . 
at great deptlis whioh expanded as they rose to tho surfaee before 
the last septum was fully formed. In this case they must have 
been pelagic animals, ana therefore have been superseded by other 
pelagic animals performing their function more efHcieutly — such 
as more highly developed members of the same class. 

It is now known that Octopods wore actually in 
existence in the Cretaceous period, thus overlapping the 



Fia. 2.~Pa&«M)eopiM Nawboldi, the oldest Ootopod known. From 
tho Oretaoioiu rooks of Lebanon. {After H. Woodward.) 


Ammonoids* in time, since a member of that group, the 
PalmctopuA (Fig. 2), has left an impression of its body, 
head, Eirms, and two fins, as in the Pmvmtopmy on rocks 
of that age in the I^ebanon. This was naked, so that in 
|)art of tho group the shell was already dispensed with. 
On the other hand we have in the living Argonaut an 
Octopod whose shell has a great external resemblance to 
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that of an Ammonite, i>articiilarly to such an early type 
as the TrachyowoB^ or late type as the HopliUB, 

It ban usually been considered, but not without various protests, 
that this resemblance is superficial only, since there are no septa, 
and the shell has been supposed to be the pro<luct of the arms 
which partially embrace it. That such is not the case has been 
shown by Steinmaiin, and can be easily verified on the shell itsdf. 
The most solid part is a transverse bar, projecting from either side 
of the apex and spreading out in a double fold over its surface. It 
is actua^ inaccessible to the arms, and cannot be pranced by 
them. Inis bar passes insensibly into the remainder of the shell, 
which consequently has the same origin. This is composed of two 
principal layers. The inner layer is a coinjiaratively thin basement 
membrane, irr^larly folded and thickened by calcareous matter 
in irregular lines rutiiiiug parallel to the margin of the shell, and 
in no way interrupted in passing from one side to the other of the 
median line. The outer layer, which has a tendency to split into 
two parts, consists of very fine vertical rods, arranged as in a pile 
carjpet, which readily coalesce and are calcitied into the solid, shell. 
It is these two layers that ai‘6 produced by the mantle. Besides 
these there is a thin amorphous periostracum, often coloureil with 
a brownish tint and rough on the surface from the s|K)radic dejmsit 
of calcareous particles. This is found only on the outside of the 
shell where it is covered by the arms, that is, it is wanting near 
the margin and for some distance on either side of the median 
line. 

Tho relation of this shell to the animal is siniilar to that 
of the Nautilus, and thus presumably of the Ammonite 
also, and different from that of the »Sepia, inasmuch as the 
outer part of it lies on the siphonal or ventral side of the 
mouth ; while in the Se[>ia it lies on the antisiphoual or 
dorsal side. Such is the evidence at present available for 
the view that Oetopods are descended from Ammonites 
T/hich have dispensed with their septa, or with their entire 
•shell. On the other hand is the fact that no ink>bag has 
ever been found in association with an Annnoiiite. 

AtTTHORiTIKs. — HovLK. Catalogue of Recent Cephalopoda,** 
R, Phya. Soe, EdM, ix., 1886, and supplement, xii., 1897. — 
Lacaze-Duthtrrs. ** Observation d’un Argonaute de la M editor* 
ranee,” Arch, ZooL Expir, x., 1892.— Huxley and Fklsenerr. 

Report on tho Specimen of the Genus Spiruta collected by H.M.S. 
‘Cliallenger,* ** Hep. Chall. Exp. Zool, Ixxxiii., 1892 . —Branco. 
^‘Beitrage zur Entwicklungs-geschichto der Fossilen Cophalo- 

r en.” P(U(E07UographiCii^ xxvi.-xxvii,, 1879-80 . — Woodwakp, 
“On a Fossil Octopus from tho Cretaceous of the Lel)aiioti,'* 
Quart, J, Oeol, Soe, lii., 1896 , — Steinmann. “ Ueber die Organ- 
isation der Ammoniteu,” Naiurf, Ges. Freif^cry^ 1888. 

(.1. F. Bl.) 

CuxhftV0n| a seaport town of Germany, belonging 
to the state of Hamburg, and situated at the extremity of 
the west side of the moutli of the Elbe, 71 miles by rail 
north-west from Hamburg. A new harbour was made in 
1891-96, having an area of 71,800 square yards and a 
depth of 26 J feet, with a fore port 1000 ftK3t long by 
800 feet wide ; and it is now the place of de])arture and 
arrival of the mail steamers of the Ham burg -American 
Steamship Company, who in 1901 transferred here a 
part of their permanent staflf. The port is free, i,e,, out- 
side the Customs Union {Zollverein)^ and in 1899 wa.s 
entered by 331 vessels of 73,090 tons ; the imports being 
principally coals, bricks, and timber, and the exj)OTts fish. 
There is a fishing fleet, for which a new harbour was 
opened in 1892. Population (1900), 6898. 

OlIXCOi the largest department of Peru, with an area 
of 156,270 square miles and a population of 438,646. 
It contains twelve provinces — Convencidfi, Urubamba, 
Talca, Puacartamba, Anta, Cuzco, Quispicanchi, Paruro, 
Acomayo, Chumbivilicas, Canas, and Canchis. The 
capital, Cuzco, has a population of 30,000. 

OyCiMf ••• See Gbbbce {Ionian Islanda), 

Oycllflffa — ^The history of tho pastime, the sport, and 
the trade of cycUng really b^ins with the year 1885. The 
method of self-propulsion upon two, three, or four wheels 
— bicTdes, tricycles, or multicycles— has been practised, 


with more or les-s ^lersevcrance, for at leaiit a hundred 
years. But before 1 885 its votaries were either athletes, • »r 
persons carried away by a temporary craze; either veuturt*- 
Bomo pioneers, balancing and proixjlling themselves, with 
varying degrees of sjieecl and uiicertiiinty, upon “bone- 
shakers” and “ordinaries,” tall bicycles, or the timid, 
sometimes the comfort-loving, who rotle tricycles, vdoci’ 
fKsdes, or multicycles. Ihul it not l»een for the practical 
and commercial intro<luction of th<j safety bicycle, brought 
out by J. K. Starlcy, of Starley and Sutton, in 1885, 
cycling would never liave gained its iK)pularity or become 
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a universally recognized method of locomotion. 'J*he in- 
vention of the safety bicycle is claimed by iiuml)erless 
inventors. From 1818, the year of the craze for the 
Draisnene of Baron Drais de Saverbnm of Mannheim, who 
propelled his bicycle by half-sitting, half-standing ui)on a 
bar fitted with a saddle, connecting two eqmil-sized wheels, 
with a handle in front for steering and also for rest, an<i 
by ])ushirig with his tot*s which just touched the ground, 
until 1840 and 1846, when Kirkpatrick Macmillan, a 
blacksmith of Dumfriesshire, anti Gavin Dalziel, a coojK'r 
of Lanarksljirc, fitted cranks and pedals to these Draisnene 
or similar vehicle.s, tliej’e is jjo authentic liistorical rccortl. 
It has also been asserted that similar machines were used 
in Paris in 1816, one by M. Niepice in the Duxcmboiirg 
Gardens. There was also a machine .'<hf)wui in the 



l-'uj. Hobby Horse. 


historical collection in Class 30 at the Paiis ExhibiUon 
of ICOO, which was stated to have l^ecn made in 1799, 
but there is no authentic proof of the correctness of any 
date l)efore 1818. Macmillan’s and DalziePs machines 
had i)edals, which moved levers Imckw'ards and forwards, 
connected with the rear axle, and thus drove them. 
Credit, therefore, for the invention of balancing and rear 
driving seems to belong to Macmillan ; for direct steer- 
ing to Baron Drais. By 18.55 cranks and pedals h^ 
been affixed to the front wheel, which was driven, and in 
1866 came Michaux with his velocipede, a heavy lumbering 
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affair of Hteel, iron, and wood. The rider sat upon a 
wooden or iron frame, or a long steel spring connecting the 
wheels, and he propelled and steered the cycle, known as a 
bone-shaker, by the front wheel. In 1866 also, Pierre 
Lallemant took out in the United States a |)atent for a 
wheel driven by a crank and pedals; this patent was 
upheld for many years, and later it had much to do with 
the development, or want of development, of the American 
cycle industry. A similar patent was granted to E. Gillman 
in England a few months earlier. Lallemant’s machine 
was shown by Michaux in the Paris Exhibition of 1867. 
In the same year the first modern machine with a large 
wheel in front is said to have been made in England, 
but the maker's name is unknown. Crank-action, how- 
ever, had been applied to velocipedes with three or 



Kio. 3. — I'lm Iloiie>«liak«r, 186S. 

four wheels many years before. In 1868 the bone-shaker 
was im[)orted into England from Paris by Mr Turner. 
And in 1869 Michaux is reputed to have produced in 
hVancJo the first bicycle with a big front wheel, the 
“ordinary.’’ These two statements seem contradictory, 
but it would be impossible to prove, or disprove their 
truth at the present time— that is, to prove whether the 
bicycle with the large front wdiecl wjis first made in Eng- 
land or in France. There is no doubt, however, that the 
tall bicycle was at first used more generally in England. 
There was unquestionable delight and pleasure in riding 
this machine, and very long tours and very fast times on 
the road and j^ath were made on it. H. L. Cortis covered 
20 miles 300 yards in the hour, in 1882. In 1884 Thomas 
Stevens started from San Francisco to ride round the 



^ Pio. 4.— Aiielmit Wo«wl Tricycle, 1850-rj.'>. 

world, a feat of most surprising pluck, energy, and endur- 
ance, which lie accomplished in three years. Endless 
attempts were made to produce dwarf or safety bicycles 
which should combine the safety of the tricycle with the 
speed of the ordinary. Among the most popular were the 
“.Extraordinary Challenge,” the “ Facile,” the “ Kangaroo,” 
the “ American Star,” but, though they possessed s^rcely 
greater safety than the ordinary, they were very complicated, 


and have all disappeared. Starley’s “Rover,” however, 
was safe, and was a success from the sttfrt. He returned 
to the form of the “ Draisnene,” but the “ Rover ” was 
driven by a chain carried on a gear wheel, so that the 



Fio. 5.— The “ Phantom," 


rider by one revolution of the pedals propelled his cycle as 
far as or farther than the rider of the tall ordinary. This 
chain travelled from a crank axle, ntted between the two 
wheels, to the hub of the back wheel, and the machine was 
steered by the front wheel. Save in structural details the 
safety is the same to-day as in 1885. 

About 1870, or possibly before — the exact date is 
unknown — steel susi)en8ion wheels had been substituted 
for wooden sjwkes, and solid rubber for iron tyres. But 
even with rubber tyres (by 1887 to 1888 large cushion 
tyres had been fitted to the wheels and powerful springs to 
deaden vibration added to the frame) the progress of the 
cyclist along the road was anything but pleasant. The 
vibration on the tall bicycle, produced by the small back 
wheel, often only from 14 to 18 inches in diameter, though 
the front wheel had grown from 50 to 60 inches, was 
most trying, and the jolting on the safeties, with their tiny 
tyros, was almost equally l)ad, producing not only nervous 
exhaustion and fatigue, but, witli most people, ultimate 
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distaste for the iiastime. Sir Benjamin Ward Richardson 
was the first to draw serious attention to the mental 
and physical danger of vibration. But no satisfactory 
solution was to be found. The safety not infrequently was 
totally unmanageable. The frames had no uniformity. 
They were either made in a series of curves, or with two 
crossed tubes like an open pair of scissors stayed by wires. 
The diamond frame, now universal, was faintly suggested 
by imaginary lines, and the diagonal one was unthooght of. 
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In 1888 a veterinary surgeon of Belfast, J. B. Dunlop, 
eubstituted for the solid, or cushion tyre, — ^the latter a much 
enlarged rubber tyre with a hollow core, both of them 
cemented to the rim, — a bandage composed of a rubber tube, 
about two inches in diameter, vulcanized or solutioned to a 
canvas cover, which encircled the whole rim and was then 
infiated by an air pump. The idea was not new ; in 1846 
Mr William Thompson had taken out a patent for a 
pneumatic tyre, for carriages, little used at the time and 
afterwards completely forgotten. Upon a machine fitted 
with the Dunlop tyre, races were won by Messrs Ducros in 
Ireland in the spring of 1 888, and also at an autumn meeting 
of the Surrey Bicycle Club at the Kennington Oval in the 
same year, while a few tourists made ex})eriments with 
the new t 3 rre on the road. It was at once seen that 



Fia. 7.-~Humbor’a Spidci*," 1872. 

not only had vibration been greatly lessened, but s|)ced 
wonderfully increased, and this invention of the veterinary 
surgeon, who did not even ride a bicycle, when applied to 
the safety, gave cycling its universal popularity. Within 
a few years the ordinary or tall front-driven bicycle and 
tht^ tricycle almost disappeared. The former has gone 
almost entirely save as a dwarf, and the latter only survives 
as the carrier, though a certain number are still manu- 
factured of the Humber Gripper type. The safety also 
solved the ])roblem of women cycling without being 
compelled to adopt male attire. There was an attempt to 
change women^s costume, and for safety and ease such a 
radical change might be an improvement. But the general 
f(?eling, warranted by the general result, when the exiieri- 
ment was made, was against it. Women had for years 
ridden the tricycle. But tricycles weighed ordinarily from 



60 to 100 lb or more, and were therefore unsuitable for 
them, unless in the form of tandems and sociables, on 
which the greater part of the work was usually done by a 
male rider. Still, as far back as 1883 or 1884 the whole 
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of Europe had been covered by women on tricycles. 
Bicycles for women were introduced about 1887 or 1888 by 
Starley Brothers, the makers of the “ Psycho, ’ and by 1890 
or 1891 they had been generally adopted. The first 
machine of this sort is said to have been made, by J. 
M‘Cammon of Belfast in 1884. Tandem bicycles first 
became practical alwiit 1889 or 1890, and in a IVw years 



they virtually superseded the tandem tricycle. Save 
that they are strengthened and sim]>lified in construction 
there is little change in them. Certain makers of cycles 
deserve to be remembered. A few names will always 
stand out prominently. Among them are D. lludge, 
Thomas Humber, James Starley, for his l)alance gear, W. 
Bown, the inventor of ball-bearings, and J. K. Starley — 
men who more than any others imjiressed their inventive 
genius on the industry and the tnide, though the ]>resent 
mechanical position of the cycle industry is the result of 
the untiring labour of multitudes of inventors everywhere. 
J. K. Starley, practically and commercially, made the 
safety bicycle in 1885. But nine years lK»fon* this, in 
1876, Messrs Henry Bate and George Sliergold were 
working at the safety idea, Bate by gearing uj), Shergold 
by means of a small front wheel. In the same year, too, 
Mr H. J. Ijaw^son patented a lever-driven safety, but the 
rear wheel w^as from 50 to 84 inches, and, in 1879, he 
produced Lawson’s bicyclctte. This, however, w^as, in 
many details, very like the bone-shaker of a few* years 
l)efore, though it had a small back wdieol wJiich was 
geared up and (rhain-driven. 



By 1895 so universal had become tlie j»oi>ularity of 
cycling that the makers w^re unable to cope w'itli .the 
demand. New factories were started, small shops grew 
into large comiwinies, and where the capital invested in 
them befoHJ liad l^een reckoned by hundreds it sj>eedily 
became millions. Nor was the new activity confined to 
cycles alone or to Great Britain. Tyres, component parts, 
lamps, saddles, every sort of accessory, acijuired enormous 
financial importance. Tlic Dunlop Co., started in 1889 with 
a capital of £26,000, w^aa floated in 1894 for £6,000, OQP. 
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Tlie makers who by their mechanical genius had brought 
the manufacture of cycles well on the way towards perfec- 
tion, each one striving to imjwove his own detail, were now 
swallowed up by company jiromoters and adventurers, bent 
simply upon lining their own i)ocket.s, at any cost, by 
supplying a world which had suddenly gone cycle-mad. 
The result was that energy was mainly turned to the pay- 
ment of dividends by the grossly over-capitalized companies. 
Machines, instead of l)cing built by mechanics proud of 
their work, in many cases were simply put together in the 
shortest possible time, and turned out in the greatest 
jiossible num1)ers in one or more standard patterns. For 
these the w’orkl clamoured, and for a year the? makers could 
not prcsluce them fast cnougli. In another year the 



demand decreastul. The inventivi^ si>irit had become 
dormant, the British market was over-stocked, and, as the 
British manufacturers refused to consider the wants of 
foreign customers, their stonj rooms remained crowded with 
uusoid machines, dividends were unjiwiid, and all but the 
strongest firms wont to the wall. Although cycling 
remained as popular as ever, the trade became dis- 
organized, through seeking, frcciucntly by cheapness and 
the itisurrectiou of anti(|uated iilcas, to bolster itself U}», 
rather than by individual excellence to regain its lost ]x)8i- 
tion. The only attempt to mcret individual requirements 
be found among a few makers who built cycles to fit 
theit* • riders, as was done at the very beginning of the 
industry. A similar state of affairs, more or less, exists in 
almost all otlicr countries. In America a Imge trust was 
organized, by which it was hoped tliat tlie wants of 
manufacturers, rather than the desires of i)urchasers, would 
be ] promoted. But over since Jjallmnant’s patent was 
purchased by one comjmny, and sustained, it has been the 
effort of the American cycle makers to conqiel riders to 
[uirchase machines made in the fashion which was most 
pit)fitablc for them. Hence drojqxjd steel forgings, wocxl 
rims, and single tulic tyres were for a time all but universal 
in America. As American cy<clcs are made by the most 
jierfect automatic jnachineiy, and as the parts can be 
duplicated, the whohj of Kuroinc, as well Jis America, for a 
year or two, was all but moiioi>oliz('d by the manufacturers 
of the United States. They, however, paid little more 
attention than the English makers to European wants, 
so that they, too, Incgan to lose their hold. With the 
20th century, however, the outlook became moi*e 
lioiH?ful. 

Altliough cycle tours were taken and cycle clubs estab- 
lished almost as soon as the cycle apiwjared (the Pickwick 
Bicycle Club of London w'^as founded in 1870, and is the 
olde.st bicycle club in the world), and although the Cyclists’ 
Touring Club, then known as the Bicycle Touring Club, 
was organized in 1878, it was not until 1895 that this 
organization assumed its ])i*esent importance. To-day it 


numbers about 56,000 members, scattered throughout 
Europe and America and even the East. It is the only 
international organization of the kind, though almost every 
other country possesses a national club. The League of 
American Wheelmen, started in 1880 in a very small way, 
was able, after a period, to claim a membership of over 

100.000, a degree of pros})erity which it could not 
maintain, for by 1900 its members had dwindled to 

28.000. The Toimng Club de France, founded 1895, 
at the present time is numerically the strongest, with 
72,000 members, but cycling is only one, if the chief, 
of its objects. An International Touring League has 
been formed by the national clubs, and it numbers a 
quarter of a million members. The aim of these asso- 
ciations is the ]>romotion of cycle touring. They publish 
road-books, maps, and journals ; they recommend hotels in 
their own and other countries with fixed tariffs; they 
appoint representatives to aid their members when touring; 
and they have succeeded in inducing most governments to 
allow their members to travel freely across frontiers without 
]>aying duty on their cycles. Another important branch 
of the work of these clubs, either directly or indirectly, is 
the improvement of the roads. This is accomplished either, 
as in Belgium, where all the roads are paved, by the taxa- 
tion of cycles and the consequent demand on the part of 
riders for side paths ; or by grants of money, as in France, 
to aid the State ; or, as in Great Britain, by the publication, 
through a body known as the Hoads Improvement Associa- 
tion, of good-roads literature, and by watching, promoting, 
or suppressing, when possible, various parliamentary and 
local government and railway bills affecting cyclists. In 
the United States also the League of American Wheelmen 
is devoting itself more and more to the good-roads question 
with satisfactory results, laws for improved road legislation 
having been passed in many states. The clubs have in all 
countries erected a system of warning-boards upon dan- 
gerous hills. In France even the best route is suggested 
by a 8ign-])ost, while cyclists who come to grief in lonely 
places find a repair outfit for their free use. The large 
touring organizations have therefore, to a great extent, 
superseded the old clubs. If these still exist in a quiet 
way— a few possessing well-appointed club-houses — they 
have lost their usefulness, now that all the world cycles, 
and survive merely as social organizations. The Stanley 
is an exception. It continues to promote the large annual 
show of cycles, held almost regularly since 1877, the 
makers of England and other countries having borrowed 
the idea, until the big yearly exhibition of machines has 
Income an institution everywhere. 



Fid. 1*J.— The “Rover," 1886. 


Each country also possesses an organization for the 
government of cycle racing; and although these unions, 
one object of which — ^usu^ly the main one — is the en- 
couragement of cycle racing and cycle legislation, boast an 
enormous membership, their mem^rship is often composed 
of clubs and not individuals. Among the most important 
are the National Cyclists’ Union of England and the Union 
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Y41ocip4diquo of France. These bodies are also bound 
together by the International Cyclists* Association, which 
is devoted mainly to the promotion of racing and legislar 
tion connected with it all over the world. The National 
Cyclists* Union, originally the Bicycle Union, which was 
the parent body of formed in February 1878, was the 
first to put up danger-boards, and also was early instru- 
mental, ^ono and with the C.T.C., in framing or suggesting 
laws for the proper government and regulation of cycle 
traffic, notably in establishing its {tosition as a vehicle 
in securing universal rights, in endeavouring, again in 
conjunction with the C.T.C., but unfortunately with little 
success, to increase facilities for the carriage of cycles on the 
railways, in securing the opening of parks, and in promoting 
many other equally praiseworthy objects. For a number of 
years, however, it has been more prominent as the ruling 
race -governing body. But cycle racing has fallen upon 
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the same evil days as cycle making. As in all other forms 
of sjiort, racing apfiarently occupies a great deal of public 
attention, and at one time a cycle race drew a large number 
of .s})ectators, but now it has lost tho public favour, or 
rather it is ignored by the public. The reason is that 
cycle racing has been mainly an advertisement for cycle 
makers. The presence of the man, directly or indirectly, 
in the employ of, or aided by a maker, and the con8e<|uent 
mixing up of trade and sport, have lowered racing not 
only in tho public estimation, but in that of all genuine 
amateurs. There have always been a few amateurs who 
liave raced for the love of tho sport, but the greater number 
of prominent racing men have raced for the benefit of a 
firm, so much so that, a few years ago, an entire section of 
racing men were classed as “makers* amateurs.** They 
did not confine themselves to the race track, but appro- 
priated the public roads until they became a danger and a 
nuisance, and road -racing finally was abolished, though 
record rides, as they are called, are still indulged in, l^ing 
w'inked at by tho police and by the cycling authorities. 
The makers’ amateurs at least rode to win and to make 
the best time possible. But the scandal was so great that 
a system of licensing riders was adopted by the N.C.U., 
and if this did not effectively kill the s|X)rt, the introduc- 
tion of waiting races did. There probably is considemble 
skill in riding two-thirds of a race as slowly as possible, 
and only hurrying the last part of the last lap, but it does 
not amuse the public, who want to .see a fast race as well 
as a close finish. This also accounts for the fact that some 
of the early records have not yet been beaten. The intro- 
duction of pacing by multicycles and motors next took 
from cycle racing what interest was left. A motor i^, 
in which the machines are run at top speed, is more exciting 
tlian the spectacle of a motor being driven at a rate which 
tho cyclist can follow with the protection of a wind-shield. 
In America this system of proving what cyclists can do with 
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racing machines, has been carried so far that in 1899 a 
board track was laid down on the Long Island railway 
about two miles between the metals, and a cyclist named 
Murphy, following a train, and protected by enormous wind- 
shields, succeeded in covering a mile in less than a minuti* 
in the autumn of 1900. W. Stinson covered forty miles 
in an hour on a safety, thus doubling Corti.s’s record on the 
tall machine. Other (cyclists have devoted themselves, at 
the instigation of makers, to the riding of a hundred 
miles a day every day for a year. It would be difiicult 
to say what advantage there is in these trials and contests. 
Thfey are not convincing records, and only prove tliat some 
jHJople are willing to take great j^rsonal risks for the 
benefit of their employers. E. Hale during 1899-1900 
covered 32,490 miles in .313 days. For many years also 
long-distance races, mostly of six days* duration, have been 
promoted on covered tracks. Though condemned by all 
cycling organizations, they find a great deal of pecuniary 
support. Bacing is probably at the yiresent day in the 
most flourishing condition in France, where more money 
is offered in prizes on the track, the city of I’aris grant- 
ing funds for the j>urj>osc, and where also, on certain 
occasions, as in the race from Bordeaux to Pari.s, held 
annually in May, the high roads are given up unreservedly 
for twenty-four hours to a carnival of recklessness. 

The cycle has also been taken up as a war machine. 
For this idea the army i.s indebted to Colonel A. R. Savile, 
who in 1887 organized the first series of cycle manojuvres 
in Enghwid. Since then military cycling lia.s been continued 
and somewhat encouraged by the organization of cycling 
sections among volunteers and a special corp.s, the 26th 
Middlesex, and to a less extent in the regular army. On the 
Continent cyclists are attached to many army cori)8, if not 
to every regiment, as scouts, mc?ssengers, and despatch- 
bearers, in which caj)acity they may at times be of great use. 

Cycling lias produced a literature of its own, both of 
the pastime and of the trade. Owing to the enormous 
profits which, for several years, were obtained by cycle 
makers, a trade press ayjj^eared which simply lived by, and 
out of, its advertisers ; and though each country has one 
or more genuine; trade journals, the large proportion of 
these sheets have been worth, in a business aspect, as 
little practically, as from a literary standpoint. On 'ths 
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Other hand a vast mass of practical and unpractical, 
scientific and medical, historical and touring treatises and 
records have appeared, but even this literature is mostly 
of a rather ephemeral character. 
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The history of cycling on the continent of Europe and 
in America is virtually a rei)etition of the hapfHsnings 
in Great Britain. Though the invention of the modern 
cycle is probably due to Michaux, a Frenchman, cycle- 
making reaches its greatest perfection in England. Im- 
provements in many ways have been made in France and 
America, but English cycles of the best makes are still 
regarded as the most trustworthy. France, however, has 
done more for the cyclist than any other country, owing to the 
fact that she possesses the best roads, kept up to a certain 
extent by the cycle tax, thus giving the cyclist a certain 
official position and right ; moreover, cycles are conveyed 
free on railways, and State aid is given to the 8|)ort and 
the ]mstime, with the result that trade for some years 
has been in a very flourishing condition. In Germany, 
Italy, Switzerland, and Holland much the same state of 
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^ ^.affairs exists, though in a lessor degree. In Belgium the 
cycle has worked a veritable revolution in the national life. 
The surface of the greater jiart of th(j (jountry is loose and 
sandy, and the roads therefore have been all paved, and 
are impossible for light traffic, Ixjwiuse the paving is so 
bad. Tlie cycle tax consecjuently has been devoted, first, 
to the construction of cyclo-paths, on which wheelmen have 
equal rights with pedestrians, and secondly, to the replacing 
of the paving by macadam. In this way alone cycling 
has proved of inestimable benefit to Belgium and Luxem- 
bourg. In the United States also, though it has not yet 
been possible to procure uniform legislation, good-roads 
and side-path Bills have been introduced in various states, 
mainly at the instigation of wheelmen, while state aid has 
been obtained by law for the free carriage of cycles. 

World^s lieem'ds in 1900, 

The following are the world^s records to the end of 
1900, which have been accepted by the Union Cycliste 
Internationale : — 
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Holder uiiil Place. 


Miklor Taylor at Chicago 
Oreen at London . 
Major Taylor at Chicago 
Green at London . 
Chase at Ijondon . 
Green at London . 
Midor Taylor at Chicago 
Chase at London . 
Stinson at Brockton 
Bikes at Brockton 
Bikes at Brockton 
Bikes at Brockton 
Baiigo at Paris 
Bikes at Brockton 
Bikes at Brockton 
Bikes at Brockton 
Btliisun at Brockton 
Bauge at Pftris 
Range at Paris 
Waltera at Paris . 
Walters at Paris . 
Walters at Paris . 
Walters at Paris . 
Walters at Paris . 


Date. 


Nov. 0, 18U9 
Aug. 2, 18»9 
Nov. 10, 1890 
Aug. 2, 1899 
I .luly 26, 1900 
I Aug. 2, 18tW 
! Aug. 8, 1899 
July, 26, 1900 
j Oct. 24, 1900 
I Nov. 8, 1900 
! Nov. 8, 1900 
i Nov. 8, 1900 
Aug. 28, 1900 
I Oct. 27, 1000 
Oct. 27, 1900 
' Oct. 27, 1900 
I Oct. 26, 1900 
I Nov. 4, 1000 
I Nov. 4. 1900 
I Sept. 16-16, 1900 
I Sept. 16-16, 1900 
I Hept. 16-16, 1000 
Sept. 16-10, 1900 
July 8-9, 1899 


(j. p.») 

, Cypra^, an island situated in the easternmost 
basin of the Mediterranean, in size only inferior to Sicily 


and Sardinia. It is nearly equally distant from the coast 
of Asia Minor to the north and from that of Syria to the 
east, lying between 34” 33' and 35” 41' N. lat., and 32” 20' 
and 34” 35' E. long. Its greatest length from west-sonth- 
west to east-north-east is about 140 miles, and its greatest 
breadth from north to south about GO miles. The mean 
temperature is about 69” Fahr. ; meanmaximum,78”Fahr.; 
moan minimum, 57” Fahr.; average rainfall for the last 
ten years, 19*16 inches. Where there are marshes there 
is malarial fever, but this is rarely of a severe type. 

Area amd Po]^ati(m, — In 1885 a trigonometrical survey 
and a map on the scale of 1 ; 63360 were executed by 
Captain (now Lord) Kitchener, K.K., who made the area 
3584 square miles. The population in 1 88 1 was 1 86, 1 73 ; 
in 1891, 209,286. The island is divided into six districts, 
which contain, besides their chief towns, 687 villages 
and 58 monasteries. Limabol (Gr. LmaessosY on the south 
coast, is the chief seat of the wine and carob trade. 
Kyrbnia (Gr. Kyreneia\ on the north coast, has a small 
harbour recently improved, and carries on some trade 
with the Cazamanian coast, which is plainly visible. Its 
castle, a virgin fortress, for it has never been captured, 
was built in the earliest years of the 13th century. For 
Nicosia, Famagusta, Larnaca, and Paphos, see under 
those heads. 

Constitution afid Governnient, — Under a convention 
signed at Constantinople, 4th June 1878, Great Britain 
engaged to join the Sultan of Turkey in defending 
his Asiatic possessions (in certain contingencies) against 
Russia, and the Sultan, “ in order to enable England to 
make necessary provision for executing her engagements,” 
consented to assign the island of Cyprus to be occupied 
and administered by England. The British fiag was 
hoisted on 12th June, and the conditions of the occupation 
were explained in an annex to the convention, dated 1st 
July. An Order in Council of 14th September, modi- 
fied BO far as related to legislation by another of 30th 
November, regulated the government of the island. The 
administration was placed in the hands of a High Com- 
missioner witli the usual powers of a Colonial Governor. 
Executive and Legislative Councils were established ; and 
in each of the six districts into whicrh, for administrative 
and legal purposes, the island was divided, a commissioner 
was appointed to represent the Government The Execur 
tive CouncU consists of the High Commissioner, the 
Chief Secretary, the King’s Advocate, the senior officer 
in charge of the troops, and the Receiver- General, 
with, as “additional” members, two Christians and one 
Mussulman. The Legislative Council consists of six non- 
elected members, being office-holders, and twelve elected 
members, three being chosen by the Moslems and nine 
by the non -Moslem inhabitants. British subjects and 
foreigners, who have resided five years in Cyprus, can 
exercise the franchise as well as Ottoman subjects. The 
qualification otherwise is the payment of any of the 
taxes classed as Yergi Taxes (see below). The courts in 
existence at the time of the occupation were superseded 
by the following;, constituted by an Order in Council dated 
30th November 1882; — (1) a supreme court of criminal 
and civil appeal ; (2) six assize courts ; (3) six district 
courts ; (4) six magistrates* couilbs ; and (5) village courts, 
at present ten in number. Actions are divided, according 
to the nationality of the defendant, into “ Ottoman ” and 
“Foreign” ; ill the latter, the president of the court alone 
exercises jurisdiction as a rule, so also in criminal cases 
against foreigners. The law administered is that* contained 
in the Ottoman codes, modified by 337 ordinances passed 
by the Legislative Council. 

ReligUm, — In 1891, 47,296 of the inhabitants were 
Moslems ; nearly all the remaining 161,990 were Chris- 
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tlaoB of the Orthodox Greek Church. The Mussulman re- 
ligious courts, presided over by ^Cadis, are strictly confined 
to jurisdiction in religious cases affecting the Mahommedan 
population* 

Inttrtustum. — general system of grants in aid of 
elementary schools was established in 1882. There are 
some 200 connected with the Greek Orthodox Church, 
receiving about £2730 ; about £650 is granted to some 70 
elementary Moslem schools. Aid is also given to Armenian 
schools at Nicosia, a Maronite school at Kormakiti, a 
Moslem high school (maintained entirely by Government 
at a cost of about £200 a year), and a training college at 
Nicosia for teachers in the Orthodox Church schools, to 
which also £200 is granted annually. There are Greek 
high schools at Larnaca and Limasol. By a law of 1895 
separate Boards of Education for Moslem and Greek 
Christian schools have been established, and in each 
district there are separate committees, presided over by 
the commissioner. The total enrolment is about 17,900 
— 4400 Moslems and 13,500 Christians. 

One hundred and twenty lepers are treated in a farm 
specially assigned to them. Eight weekly newspapers in 
Greek, and one in Turkish, are published in the island. 

Fimtice, — The principal sources of revenue are : — 

(1) Yergi taxes, or taxes on house and land property, 
and trade profits and incomes (not including salaries) ; (2) 
Military exemption tax, now payable by Moslems and 
Christians alike, but not by foreigners, of 2a 6d. a head 
on males between 18 and 60 years of age; (3) Tithes. 
All tithes have been abolished, except those on cereals, 
carobs, silk cocoons, and, in the form of 10 per cent ad 
•valorem export duties, those on cotton, linseed, aniseed, and 
raisins (all other export duties and a fishing tax have been 
abolished) ; (4) Sheep, goat, and pig tax ; (5) An excise on 
wine, spirits, and tobacco; (6) Import duties ; (7) Stamps, 
court fees, royalties, licenses, Ac. ; (8) Salt monopoly. 

There is a temporary tax of i per cent on tithes and 
certain incomes to provide means for the destruction of 
the locusts. Foreigners are now liable to /t.11 the above 
taxes except the military exemption tax. The annual sum 
of £92,800, payable to Turkey as the average excess 
(according to the years 1873-78) of revenue over expendi- 
ture, but really appropriated to the interest on the British 
guaranteed loan of 1855, is a heavy burden. But if not 
lightened, taxation has at least been bettor apportioned. 

Production and Industry , — Bock crystal and asbestos 
are still found in the district of Paphos. Gypsum is 
exported unburnt from the Carpas, and as plaster of Paris 
from Limasol and Larnaca. Statuary marble has been 
found on the slopes of Buifavento in the northern range. 
Excellent building stone exists throughout the island. 
The salt lakes of Larnaca and Limasol are practically in- 
exhaustible. The most important species of the few trees 
that still remain in the island are the Aleppo pine, the 
Pinus laricio, Cypress, Cedar, Carob, Olive, and Quercus 
alnifolia. Recent additions are the Eucalyptus, Casuarina, 
Pinus pinea, and Ailanthua Since 1878 some protection 
has been afforded to existing plantations, and fome attempt 
made to extend their area ; but the budget of the Forest 
Department is starved, and the progress made is slow. 
The soil is extremely fertile, and with a fair rainfall, 
say 13 inches, between November and April, yields mag- 
nificent crops, but the improvements in agriculture are 
scarcely satisfactory. The methods and appliances used 
are extremely primitive, and inveterate prejudice debars 
the average peasant from the use of new implements, of 
fresh seed, of manure ; he cares nothing for the rotation 
of crops, or for the cleanliness of his land. A director of 
agriculture was a^^inted in 1896, and leaflets are issued 
pointing out improvements within the means of the villager, 
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j and how to deal with plant diseases and insect pests. The 
rehabilitation of the French vineyards has contributed 
almost fatally to the depreciation of the native wines, 
which are pure and strong, but not always palatable. The 
experiments made to improve the quality and to secure a 
European market have not, so far, proved remunerative. 
Very large sums have been expended on the destruction of 
locusts ; they are now p^tically harmless, but live locusts 
and locusts’ eggs are diligently collected every year. A 
committee exists ‘‘ for the improvement of the breeds of 
CjTprus stock ” ; stallions of Arab blood have been im- 
ported, and prizes are offered for the best donkeys. Cattle, 
sheep, mules, and donkeys are sent in large numbers to 
E^pt. Cyprus mules have found favour in war in the 
Crimea, India, Uganda, Eritrea, and Egypt. Out of the 
£314,000 advanced under the Colonial Loans Act, 1899, 
£60,000 has been allotted for irrigation ; and undcT the 
superintendence of an officer lent by the Government of 
Madras, two great works are in process of construction. The 
smaller includes a reservoir at Syncrasi (Famagusta D.), 
with a catchment of 27 square miles and a capacit y of 70 
million cubic feet. It reclaims 360 acres, and should irrigate 
4320. The larger scheme includes three largo resei voirs 
in the Mesaoria to hold up and temporarily store the flood 
waters of the Pedias and Yalias rivers. It is estimated that, 
at a cost of £50,000, 42,000 acres will be irrigated and 
10,000 reclaimed. The net return is calculated at 5 per cent, 
on the cost of both schemes. Manufactures are unimportant. 

Commerce, — During 1887-98 the annual valuo of imports and 
exports, os calciilatod for the financial year ending Slst Marcli, 
fluctuated considerably. In 1887-88 ‘the total imports were 
£856,375, and in 1887-89 the total cxixirts averaged £205,781 
(s^iecie neglected). In 1899 the imports were — of goods, 
£289,962, and of specie, £27,799, a total of £317,761 ; and the 
exports were — of goods, £264,851, and of specie, £48,398, a total 
of £808,249. The most important items of imports in 1899 were 
manufactured cotton, £29,545 ; raw cotton, £18,498 ; tobacco, 
£21,961; woollens, £18,902; timber, £14,618; leather, £13,632; 
com, &c. (mainly flour), £12,784 ; and of ex|)ortB, carobs, £68,213 ; 
coni, &c. (mainly barley and wheat), £38,105 ; wine, £32,064 ; 
animals, £20,340 ; fruit (cliiefly raisins), £19,329 ; silk cofioons, 
£14,708. The export of sponges reached 140 cwts. 

Shipping,— In 1899, in the coasting trade, 2297 vessels (2060 
sailing), of 146,465 tons entered, and 2358 (2141 sailing) of 145, 462 
tons cleared the ports; in the foreign trade 1149 vessels (932 
sailing) of 258,454 tons enteivd, and 1144 (927 sailing) of 260,046, 
cleared. 

Internal Communicationa, — (i.) Roads; 488 miles of roads 
classed as “good” or fair “carriage roads” have been constructed 
between 1878-99, at a cost of £139,720. (ii.) Posts and Tklr- 
UEAI’US : There are 23 post offices, 18 rural mail sections, and 7 
money order offices. In 1898-99, 268, 670 internal letters were dealt 
with, 212,200 external, and 148,000 news{Ui])er8. The total cost 
of the jiostal service was £8094, leaving a surplus of £240. There 
aitJ 9 telegraph offices. The Imperial Ottoman Telegiuph Company 
has 67 miles of lino, and a cable connecting the Car^iaa with Syria ; 
the Eastern Telegraph Company has 170 miles of luie, and a cable 
connecting Larnaca with Alexandria. In 1898-99 the former 
despatched 2650 messages, and the latter 17,750. 

Banking and Curreney, — The Imperial Ottoman Bank has 
branches at Larnaca, Nicosia, and Limasol. In 1882 the following 
coins w'ere decreed legal currency : gold — sovereign, half-sovcfreign, 
Turkish lira, and French 20-franc piece; silver- florin, shilling, 
sixpence, and threepenny piece : limit of tender, £3 ; bronze- 
piastre (9 = 18.), half-piastre, and quarter-piastre: limit of tender, 
27 piastres. A law relating to weights and measures was jjassod in 
1890. Those in use ai'e the Turkish standards. The oke = 2‘8 Ih 
avoirdupois, and the donum = about I aero. 

Authoritirs. — An Attempt at a Bibliography of Cvprns, by 
C. D. COBIIAM (4th ed., Nicosia, 1900), registers over 700 works 
which deal with Cyprus, No one full and comprehensive oeoount 
of the island exists, tiiough such is being compiled liy Dr Eugen 
OBR aHUMMRR, of Munich. The most interesting travels iMy be 
found under the names of Fklix Fabeu. EvagcUorium, Stutt- 

f irt, 1843. — Die Villamont. Vmjages, Arras, 1598 .— Van 
OOTWYCK. C^ovici Jtinerarium, Antwerp, 1619. — R. 1 o(;ockr. 
DtierifUm of th» JSaOt. London, 1743. ~A. Drommond. 

London, 1764.-E. D. Ci.arkk. TrareU. London. 1812.-8ir 
S. Bakkr. Cyprus in 1S79, London, 1879.— H. Mallook. 

S. III. — 4* 
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I A an Snehanted ltdom&t Lojodon, 1879.— 'The g«olo^ of the 
Mland baa been well liandled by A. Gavdbt. uMagte de Vtu 
de Chypre, Paria, 1862. Ito natural bistory by F. Umobu 
and T. KomoHV. Die Inset Oypem. Wien, 1865. Kumis- 
inatuis by tbe ntro ds Lutneb. NumisnuUiqiu et Insori^ions 
OyprioUs. Paris, 1862.— K. H. Lano. Numism, Chronicle^ vol. xi 
1871.— J. P. Six. Hev. Num. pp. 249-374. Paris, 1883 ; and £. 
Uadelon. Monnmes Oreeques, Paris, 1893. The noiiis of 
inediteval date have bwn described by P. Lambros. Monnatca 
inidita. Athens, 1876: and G. Sohlumbbboxb. Nuni.de Vorient 
latiiu Paris, 1878. Insoriptlons in tho Oypriot character have 
iieon collected by M. Schmidt. SamnUung. Jena, 1876; and 
W. Dkkc'KK. J)i-e Orieehiseh Kypriachen InsehrifUn, Gottingen, 
1883 ; in Photnician in tho C. I. P. Paris, 1881.— J. Mecksiuh, 
Oyprita, Amsterdam, 1675, marshals tbe claraical authorities ; and 
W. Enokl, Kyptoa^ Berlin, 1841, gives a good summary of the 
ancient history of the island. For the Plucnician clement, see 
F. Movruh, Die PkQnizier, Bonn and Berlin, 1841-56. — L. 
CoMTic DE Man Latuir published between 1852-61 one volume 
of Iliatory (1191-1291), and two of most precious docuinenta in 
illustration of the reigns of the Lusignau kings.— F ra Stkfano 
liUBicNAKo, Chorogra^ di Qipro^ Bologna, 1.573, and Bp. Stubbs, 
Two Lacluten^ Oxfonl, 1878, are iiselul for tho same period ; 
and jicrhaps a score of (jontemnorary pamphlets— the beat of 
them hy N. Maktjnknoo, Jidaiioiu di hdto xl mceenao di 
FamayonUi, Venezia, 1572, and A. Cai.kpio (in Lusignau’s 
Chorograllia)--' preserve the details of the famous sieges of Nicosia 

and Famagusta. G. Mauiti, Viaggi^ Lucca, 1769, and Cvpiii- 

AN«s, Jfialtiry, Venice, 1768, arc the bout authorities of Cyprus 
binder Turkish rule. Modieeval tombs and their inseriptioiia arc 
recorded and illustrated in T. J. ('hambkrlaynk, Lacritna! 
NicomenaeSf Paris, 1894 ; ami C. EnIi art’s charming and valuable 
volutnes, L'Arl (Joihiqim et la W miftsanee en Chypre^ Paris, 1899, 
deal with mediicval architecttire. — .1. HAfiKKTT treats exhaustively 
7'he Church of Vypraa^ I.oiidon, 1900. (o. D. c.) 

(JyI'IUOTK ArCH.«OLO(JV. 

At tbe time when the article Oypbub was written for 
the ninth edition of this Plncyclopmdia, little wan known 
of the archmological history of the island. A few chance 
tinds of vas(5s, inscriptions, and coin.s; of a hoard of 
Hilver bowls at Dali (anc. Idalimn)^ in 1851 ; and of a 
bronze tablet witli PlKeniciaii and (./yprioto bilingual 
inscriptions,''^ also at Dali, and about tho same time, had 
raised questions of great interest as to the art and the 
language of the ancient inhabitants ; Mr T. 11. Sandwiih, 
British C^onsul 180.5 -01), liad laid the foandations of a 
sound knowledge of Cypriote ]»ottory;^ his successor Mr 
U. 11. Tiling (1870-72) had excavated a sanctuary of 
Aphrodite at Dali ;** and at the time of writing® General 
Bonis P. <li Casnola, American Consul 1872-76, was 
already exploring ancient sites, and oiiening tombs, in all 
parts of the island, though his results were not jnibliahed 
till 1877.^* But though his vast collection, now in the 
Metropolitan Museum of New York, remains the largest 
series of Cyju’iote auti»iiiitios in the world, tho accounts 
whi(di have been given of its origin are so inadequate, and 
have provoked so much controversy,^ that its scientific 
value Ih Huiiill, and a largo ^uirt of subsequent excava> 
tion has nt^ci'ssarily betm directed to solve the problems 
suggested by its ])ractically isolated 8|)ecimcns. From 
1876 to 1878 Major Alexander P. di C(3snola continued 
his brother’s work, but the birgo collection which he ex- 
hibited in J^ondon in 1880 was disjiersed soon afterwanls.® 

On the British occu))ation of Cyprus in 1878, the 
Ottoman Law of 1874 in regard to antiquities was 
retained in force. Excavation is permitted under Govern- 
ment 8ii[HTvisi()n, and the finds are apportioned in thirds, 

* De liOiigiKJrifr, Athena tim fraio^aU, 1853, pp. 413 ff. ; MuUe 
Napolfont pi. x. xi. 

■ De Lu^htes, Numismatique ft Jnscriptiona 1862. 

* Arekasologia, xlv. (1877), pp. 127-142. 

^ 7VieMi.s. Roy. *V<h:. Literature, 2nd ser. xi. (1878), pp. 30 ff. 

• Ency. Jirit., 9th edition, “Cyprus” ad jin. 

• Cyttrua: its CUiea, Tomhs, and Temi)lfa, lA)ndon, 1877. 

^ See Oobhom, -in Attempt at a Biblunfraphy of Cyprus, Nicosia, 
4 Ml e<!ition, 1900, Appendix, “Oesnola Controversy,” p. 54. 

TheJMxcrence’Oesnota Cof/ec^ion, London, 1881 ; <Sr]^mtntd,id.l882. 
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between the ezcavatcY, tbe landowner (who is usually 
bought out by the former), and the Government The 
Government thirds lie neglected in a “Cyprus Museum” 
maintained at Nicosia by voluntary subscription. There 
is no staff, and no effective supervision of ancient sites or 
monuments. A catalogue of the collections w'as published 
by the Oxford University Press in 1899.^ Since 1878 
more than seventy distinct excavations have been made in 
Cyprus, of which the following are the most important 

In 1879 the British Government used the acropolis of 
Citvum (Lamaca) to fill up the ancient harbour; and 
from the destruction a few Phcenician inscriptions, and a 
proto-ionic capital, were saved. In 1882 tombs were 
oiiened by Mr G. Hake at Salamis and Curium for the 
^uth Kensington Museum, but no scientific record was 
made. In 1883 the C 3 q>rus Museum was founded by 
private enterprise, and on its behalf Mr Max Ohnefalsch- 
iiichter, who had already made trial diggings for Sir 
Charles Newton and the British Museum, excavated 
sanctuaries at Vdni and Kythr^ (Chytri), and opened 
tombs on some other sites. 

In 1885 Dr F. Diimmler cixsned tombs at Dali, AlAmbra, ' 
and elsewhere, and laid the foundations of knowledge of 
the Bronze Ago and Early Iron Age ; and Mr Richter, 
on behalf of officials and private individuals, excavated 
|>art8 of Friingissa {Tarruissm), Episkojii, and Dali.^^ 

In tho same year 1885, and in 1886, a syndicate 
opened many tombs at Poli-tis-Khr^sochou {Marium, 
Amnoe), and sold the contents by auction in Paris. From 
Mr Richter’s notes of this excavation, Dr P. Herrmann 



compiled the first Scientific account of Ormco-Phoonician 
and Hellenistic Cyprus. In 1 886 also, M. le Vicomte E. de 
Castillon de St Victor ojionod rich Qrmco-Phoonician tombs 
at Episkopi, tho contents of which are in tho Louvre, 

The successes of 1885-86 led to the foundation of the 
Cyprus Exploration Fund, on behalf of which (1) in 1888 
the sanctuary of Aphrodite at Paphjos (Kouklia) was 
excavated by Messrs E. Gardner, M. R James, D. G. 
Hogarth, and R. Elsey Smith (2) in 1889-90 more 
tombs were opened at Poli by Messrs J. A R. Munro and 
H. A. Tubbs (3) in 1890-91 extensive trials were 


* Myres and Ohnefalscli -Richter, A CaUdogue qf the Oyprw 
Jiiueeumf with a Chronicle of Kxcavalione since the British Oceupaticn, 
and Introductory Notes oxi Cypriote Arehceotogy, Oxford, 1899. 

MUt. d. Arch. Inet. (Athens), ii. (1881). 

Mitt. d. Ajreh. Inst. (Athens), vi. (18^). Bemerhungen z. elt. 
Runsthandwerk, Ac., ii. ** Der Kypr. Geometrische Stil,” Halle, 1888. 

Summarised in Cyprtia, the Bible, and Homer, London and Berlin, 
1898. 

Das Qrbherfdd von Marion, Berlin, 1888. 

AreMves dies Missions Scimtifqyes, xvii., Paris, 1891. 

” Jowmed qfHdUnk Studies, ix., London, 1888. 

>• Id. xi., 1890 ; xii., 1891. 
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made at Sakmisj by the same ; ^ (4) minor sites were ! 
examined at Leonddri Vounb (1888),^ AmargetU (1888y 
and Limniti (1889);^ (5) in 1888 Mr Hogarth made a 
surface-survey af the Karpass promontory;^ and finally, 
(6) in 1894, the balance was expended by Mr J. L. Myres 
in a series of trials, to settle special xx)ints, at Agia 
Paraskevi, Kalopsida, and Larnaca.<^ In 1894 also. Dr 
Bichter excavat^ round IdcUinm and Tamasmis for the 
Brussian Government: the residts, unpublished up to 
1902, are in the Berlin Museum.^ Finally, a legacy 
from Miss Emma T. Turner enabled the British Museum 
to open numerous tombs, by contract, of the Greeco- 
Phoenician Age, in 1894, at Paleb-Lemessb (Afiiathua ) ; and 
of the Myceniean Age, in 1894-95 at Episkopi, in 1895-96 
at Enkomi (near Scdamis\ and in 1897-99 on small sites 
between Larnaca and Limasol.^ Many important sites 
remain still unexplored, and many problems unsolved; 
but the outline of Cypriote archaeology which follows may 
give some idea of the conclusions established hitherto. 

The Stone Age has left but few traces in Cjrpnis ; no sites have 
been found, and 'even- single inuiloments are very rare. The 
*^mogalitluc’’ monuments of Agia Phanerom4ni and Halat Sultan 
Tek6, near Larnaca, may perhajw be dolmens of the Palestinian 
type ; the vaulted chaml^r of Agia Katrina, near Enkomi, may be 
Myoennan or later ; the perforate monoliths at Ktima belong to 
oil^resses of uncertain date. 

The Bronze Age, on the other hand, is of peculiar imjKirtance in 
an area which, like Cyprus, was one of the chief early sources of . 
•copper. It has been carefully studied both on settlement sites at . 
Leonddri Vouu6 and Kalopsiaa, and in tombs in more than thirty 
places, notably at Agia Paraskevi, Psemmatismdno, Alambra, 
Episkopi, and Enkomi. Cypriote Bronze Age culture falls into 
three stages. In the first, the implements are rather of copper 
than of bronze, tin being absent or in small quantities (2 to 3 per 
oent.) ; the pottery, of gourd-like and often fantastic forms, is all 
hand-made, with a red burnished surface, with simple geometrical 
•iiriiameiits incised. Zoomorphic art is very rare, ana imported 
objects are unknown. In the second stage, implements of true 
bronze (9 to 10 |ier cent, tin) become common ; painted pottery 
aiqiears alongside the red-ware, and foreign imports occur, such as 
Egyptian blue-glazed beads (xii.-xiU. dynasty: 2500-2000 B.c.) 
and Asiatic cylindrical seals (one of Sargon I. +2000 B.O.). In 
the thinl stage, intercourse with Palestine and Egypt, following 
the conquests of Thothmes III. (c. 1500 B.C.), brou^t over new 
fabrics of potteiy, which were freely copied ; and .£gean colonists 
introduced the Mycenaean culture and art, which rapidly dominated 
the primitive native industries : new tyjies of weajions, and wheel- 
juade pottery appear ; gold and ivory become abundant, and glass 
and enamels are known. The magnificent tombs from Enkomi and 
Episkopi (in the British Museum) illustrate the wealth and 
aavancotnont of Cyiirus at this time.* 

The early Iron Age whicli succeeds is a period of obscurity and 
relapse. Iron, which occurs rarely, and for ornaments, in some of the 
tombs at Znkomi suddenly suiiers^ed bronze for tools and weapons, 
and its introduction was accompanied, as in the Ailgean, by economic, 
and probably by political changes, which broke up the high civiliza- 
tion of the MyconoBan colonies, and brought about a return to pov- 
erty, isolation, and comparative barbarism. Gold, and oven silver, 
become rare ; foreign imports almost cease ; engraved cylinders are 
.replaced by conical or pyramidal seals like those of Asia Minor, and 
dress-pins by brooches (jibulat) like those of Greece ; representative 
art languishes (except a few childish attempts to model in clay), and 
the decorative art becomes once more purely ffeometrical in character. 

But while Mycenean traditions lingoroa in Oyprus after their 
extinction in the ASgoan, new Orientcu influences from the Syrian 
•coast were felt there earlier than fkrther west. Twq linos of foreign 
tradition may be distinguished, originating in Egypt and Assyria 
res])ective1y. Of these, the former predominates somewhat earlier 
than the latter, a historical date for which is given by the Assyrian 
•conquest of Cyprus in 704 B.c. The effects are best seen in sculp- 
ture and in metal -work, though it remains doubtful whether the 
1)est examples of the latter were made in Cyimis or on the mainland. 
Among the great series of engraved silver bowds, some examples 
«how almost unmixed imitation of BSgyptian types ; in others, 

1 JtmrMd qf Hdlmxe Studies, xii., 1891. > Id. ix., 1888. 

» Id. ix., 1888. < Id. xi., 1890. 

* Dwia Oypfia, Oxford, 1889. • J. H. S, xvii., 1897. 

^ Summarized in OypruB Museum Ckdalogtbe, Oxford, 1899. 

* Eseeauaticna in Cyprus, Lond.on, 1900. 

* The official publication stands alone in referring these tombs to 
the Hellenic period (800>600 B.C.). 
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Assyrian typos are introduced among the Egyptian in seiiHiih^ss 
confusion ; while in others both classes arc merged in a mixed art 
which betrays a return to naturalism, and a new wmse of style, and 
from its intermediate jiosition between the art of Phanicia and its 
colonies, and the earliest art of Hellenic Greece, has horn callwl 
(M/feo^Fhamieian, The same succession of styles is repivwjnted in 
sculpture by the votive statues from the sanctuaries of AphrwiitM 
at Dali and of Apollo at Vdni and Frangissa ; by tin* elaborali ly 
painty terra-cottas from tbe “Toumba” site at Salamis ; and by 
magnificent examples in the Cesnola (*oilection. Gom-eugraving 
and; pottoiy-pamting follow very similar lines ; tlie latter, however, 
with greats naivete of treatment, and closer adherence to Mycenaean 
traditions. 

Meanwhile, AEgeau influences, which bad been predominant in 
the MycenoBaii Aj^, and had never wholly ceased, grew stronge.r as 
Hellcnio culture matured, aiui slowly rc|Milled Phcenician Orient- 
alism. Imported vases of “ Dipylou,” “ Proto-Corinlliian,” and 
“Khodian*’ fabric (though not of orientalizing “Corinthian”) 
occur rarely, and were imitated by the native iK)tti'rH, and early in 
the 6th century the mflueuce of Ionia, and still more of Kaucrutis, 
becomes prceptible in imports, in (;cramic, and in stnilidure. 
Finally, from the later 6th century, and the iHuiod of “Ifhurk- 
figured” vases onwards, a mpidly increasing mass of Attic 
iuimrts (chiefly vases) brings Cypnis at last into full contaert with 
Helleninn. Unable, however, to rival, or fully to acquinr, this 
higher culture, oistivo art and industry languished fuid l)ecaiiie (‘xtim^t 
even before the Ptolemaic conquest (295 b.c.), exeejit, iM-rimps, in 
Citium, the headquarters of Plunnician influence in tlie ishinu. A 
rare and beautiful class of terra-cottas like those of Myriiia ami 
Tanogra may be of Cypriote fabric;, lait their style is wholly of tin* 
iEgean. Tlie Greek colonists in Cypnis traced their origin, at 
Curium, from Argos ; at Lapathus from Laconia ; at Pu{)lios from 
Arcadia ; at Salamis from the Attic Salamis ; and at Soli also 
from Attica. The settlements at Paphos and Salamis, and )»robably 
also at Curium, were l)elieved to date from the iKniod of tin* Trojan 
War ; the name of Teucer, the legendary founder of Salamis, prob- 
ably represents a memory of the }>iratical Tikkara who hanied 
the Egyptian coast under Kamoses HI. ; and the disc'overy of 
Mye.ensean settlements at Curium and Salamis, and of trac;es of sub- 
Mycemean octeupation at Paphos and Lapathus, goes fur to confirm 
the belief that the legends have a historical basis. The Greek 
dialect of Cypnis points in the same direction ; it shows marked 
resemblances to that of Arcadia,^* and forms with it a “South 
Achiean ** or “ South ASolio ” gi'ou]i rolated to the nortliorn iEulie. 
of Thessaly and other parts of north and central Greece. No Greek 
alphabet was used in Cyi>rus, except by visitors.^*’ until the 4th 
f;entury, and the numerous inscriptions of earlier date than tins arc 
written in a peculiar and elaborate syllabary which can be traccxl 
in use in late Mycenaean times,** ana is apjiareutly related to the 
linear and pictographic scripts of Crete and the South .£gean.** 
In the Phoenician centres, Citium and Idalium, a Semitic dialect 
and the Phoenician alphabet w'ero in use from the 8th century at 
least ** ; and a cuneiform inscription recording the conquest of the 
island hj Sargon II. has been found at Larnaca.^* 

The coins of the Greek dynasts and autonomous towns arc struck 
on a variable standard, with a stater of 170-180 grs.^* 

For Ptolemaic (Hellenistic) Cyprus the evidence is most inade- 
quate. Excavation in the groat sanctuaries at Paphos and Idalium, 
and in the public buildings of Salamis, which were all wholly 
remodelled during this nericS, have produced but few works of art ; 
and the sculpture from local shrines at Voni and Vitsada, and the 
frescoed tombstones from Amathus, only show how' inadquately tlio 
Cypriote c^iod debased Hellenistic moacls. 

For the Roman period there is abundant evidcn(!o from the sites 
of Salamis and Paphos, and from tombs everywhere ; but little tlmt 

** Hdt. 5. 117 ; Stralx), 683. ** Strabo, 682. 

« id. 683. *» /d. 682. Id. 683. 

*» Moriz Schmidt, X. f. Vergl. Sprachw., 1860 ; H. W. Smith, 
Tr. Am. PhUol. Ass., 1887 ; 11. Meister, Xum Hleiscfutn, ArfMdiscfim 
u. Kyprischtm iJudekte, 1890; Otto lloflniann, Die. (Jrkihmhen 
DiaUkte, vol. i., 1891. Pull bibliography in Cobham (see alxwe). 

** E.g., Ionic inscriptions of early 5th century from Amatliu.s. Kx- 
eavaMons in Cyprus (Brit. Mus.), 1900, p. 95. 

” George Smith, Tr. Soc. Bibl. Anii. i. (1872) ; Moriz Schmidt, 
Sammlung Kyprischer Inschriften, 1876 ; Dceeke, Vrspiung der Kyfrr. 
Sylhenschrift, 1877. cf. Deecke in Collitz, Samml. d. Cr. DUdekt. 
inscivriften, i., 1888 ; Meister, Or. DUdekte, ii.; Jier. d. K. SiU'hs. Oes. 
d. Wiss., 1894; Jndu-Gsrm. Forseh. iv. 175 fl*. (cf. Cobliam, l.c.). 

** Excavations in Cyprus, 1900, i). 27. 

** Evans, Joum. llett. Stud. xiv. (1894), xvii. (1897). 

» Corpus Inser. SemU. il. (1881), cf. (^ohliam. l.c. 

** Schrader, Die Sargon-stele des Berliner Museums, 1882. 

** De Luynes. NumismeUigue Chyprioie, 1852 ; Be Vogue, Melanges 
dArchiologie OrienUde, 1869 ; Six, Ret^te Nvmismatvjw, Srd Her., 
i. (1888); Pecz, Num. ZeUsdir. xvl (1884); Baljelon, VaUdogm dee 
Monnaies Qrecques de. la BiM. Natiumde, 1893. ' 
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ifi fiharacteristio or noteworthy ; little attention hae been ^laid to 
the eequence of style. 

Of the Byzantine mriod little remains but the ruins of the castles 
of St Hilanon, Bunavento, and Kaiit^ra,^ a niagnihcent seriM of 
gold ornaments > and some silver plate,* found near Keiynia in 
1888 and 1807 resijectively, Chrutian tombs usually contain 
nothing of value. 

The Frank conquest is represented by the “ Crusaders* tower ” 
at Kolossi, and the church of St Nichole at Nicosia ; and, later, 
by masterpieces of a French Oothh} style, sucdi as the church 
(mosque) of 8t Sophia, and otlier churches at Nicosia ; the 
cathedral (mosque) and others at Famagusta, and the monasteiy of 
Bella Pais ; as well as by domestic architecture at Nicosia and 
elsewhere, and by a rich series of inscribed tombstones in the 
churches. The elaborate wood-carvings of the church at Aschelia* 
lielong to the 16th century, and the ** miraculous'* picture at the 
monastery of Kykkon arj|>areutly to the 16th. The architecture 
of the Renaissance is ilfustrated by fortifications and remains of 
public buildings (now being (quarried away) at Famagusta, by walls, 

f ates, and domestic buildings at Nicosia, and by forts at Kerynia, 
limosol, and elsewhere. 

The Turks and English have added little, and destroyed much, 
converting churches into niosciucs and grain-stores, and quarrying 
the buildings and walls of Famagusta. There is an iron bridge 
over the Podiaa river, and a harwur at Famagusta bos been pro- 
[Kisod, (j. L. M.) 

CyprUSp Church eft— -Tho Cliurch of Cyprus is 
ill communion and in doctrinal agreement with the other 
Orthodox Churches of the East (see Orthodox Eastern 
Church), hut is independemt (avroxc^aXos) and subject to 
no iMitriaivdi. Tliis jmsition it has always claimed (see, 
however, W, Bright, XoIch on the Canom^ ou Ephesus 8). 
At any rate, its independence “by ancient custom*’ was 
recognized, as against the claims of the patriarch of 
Antioch, by tlio Council of Ephesus, a.d. 431, by an edict 
of the Emperor Zeno (to whom the church had sent a 
cogent argument on its own behalf, the alleged body of its 
reputed founder St Barnabas, then just discovered at 
Salainis), and by the Trullan Council in 692. Attempts 
have boon nuwie subsequently by the patriarchs of Antioch 
to claim authority over it, the last as recently as 1600 ; but 
they came to nothing. And excepting for the jmriod during 
which Cyprus was in th(5 hands of the Lusiguaus and the 
Venetian liepublic (1193 -1571), the Church has never lost 
its independence. It receives the holy ointment (jivpov) 
from without, till 1860 from Antioch and subso<][uently 
from Coustantino[)le, but this is a matter of courtesy and 
not of right. Of old there were some twenty sees in the 
island. The bishoii of the capital, Salamis or Constantia, 
was constituted metrof)olitan by Zeno, with the title “ arch- 
bisho]i of all Cyprus,” enlarged subsequently into “arch- 
bishop of Justiniana Nova and of all Cyprus,” after an 
enforced exfiatriatiuu to Justinianopolis in 688. Zeno also 
gave him the unique privileges of wearing and signing his 
name in the imperial purple, (fee., which are still preserved. 
A Latin hierarchy was sot up in 1196 (an archbishop at 
Nicosia with suffragans at lAmasol, Paphos, and Faroar 
gusta), and the Creek bishops wore mode to minister to 
their Hocks in subjection to it. The sees were forcibly 
reduced to four, the archbishopric was ostensibly abolished, 
and the bishops were com|)ellod to do homage and swear 
fealty to the Latin Church. This bondage ceased at the 
conquest of the island by the Turks : the Latin hierarchy 
disappeared (the cathedral at Nicosia is now used as a 
mosque), and the native church emerged into comparative 
f reborn. In 1821, it is tnie, all the bishops and many of 
their Hock were i>ut ttj death by way of discouraging 
83 rmpathies with the Greeks; but successors were soon 
consecrated, by bishoijs sent from Antioch at the request 

* Of. Handbook to Vitpros^ 1901, p. 7. 

* Cyprus Museum ; cf. Myres, Jidiquary, March 1808, 

• British Museum ; cf. Dalton, Arfb^mhgia, Ivli. p. 169. 

* Hogarth, Deoia Cfffpria, pp. 42-4. For a ftiU list cf. Handbook to 
Cyprus, 1901, pp. 7-“8. 


of the patriarch of Constantinople, and on the whole the 
Church has prospered. The bishops-elect required the 
herat of the Sultan ; but having received this, they exgoyed 
no little civil importance. Since 1878 the berat has not 
been given, and the l^ops are less influential. The sup- 
press^ sees have never b^n restored, but the four which 
survive (now known as Nicosia, Paphos, Kition, and 
Kyrenia) are of metropolitan rank, so that the archbishop, 
whose headquarters, tot at Salamis, then at Fama^t^ 
are now at Nicosia, is a primate amongst metropolitans. 
There are several monasteries dating from the 11th century 
and onwards; also an archiepiscopal school at Nicosia, 
founded in 1812 and raised to the status of a **gym- 
nasion’* in 1893 ; and a high school for girls. But tikero 
is no theological seminary, and the ignorance of the clergy 
is great. Still, there are signs of progress, especially since 
the island passed into British hands; and if the great 
revenues of the Church can be redistributed and letter 
administered, excellent results will doubtless follow. 

Authorities. — Pii. Qxauuiou. Elb'/jans 'loToptKal wept rijr 
*&KK\rifftat r9i% Kbrpov, Athena, 1876.— K. Kouriokukineos 
(Arohbialiop of Cyprus). *loTopLa xpovoXoyiKij rift vijoov Kbwpov, 
Venice, 1788 .— db Mas Latrie. Hisloire de VtU de Chyme sov» 
Its Princes de la Maison de Lusignan, Paris 1862 f. — H. T. F. 
Duckworth. The Church of Cyprus, London, 1900. — J. 
Hacke’IT. History of the Orthodox Church of Cyprus, 1901, 

(w. E. Oo.) 

Cytology (Vesetable).— Hemarkable pro- 
gress has been made of late years in our knowledge of 
minute cell structure, or Cytology, around which so much 
of the biological research of the present time revolves, 
and upon which the ultimate solution of important 
problems in physiology depends. This has boon due 
largely to the application of the ribbon section-cutting 
microtome to histological research, to more reflned 
methods of fixing, staining, and mounting, and to the 
immense improvements made in optical instruments. 
Among the more important subjects in which progress 
has b^n made are the minute structure of protoplasm ; 
the phenomena of nuclear division; the structure and 
development of the sexual cells and germ-nuclei ; the 
phenomena of fertilization ; the structure and development 
of the cell-wall, starch-grains, and plastids ; the proto- 
plasmic connexions between the cells ; and the structure 
and development of sieve-tubes and laticiferous tissue. 
But although much has been accomplished, we are still far 
from a complete understanding of ininuto cell-structure, 
and, unfortunately, the brilliant results which have been 
obtained by the investigation of dead stained tissues have 
so dominate the attention of students during this period 
that the living cell has been neglected, and doubt has, in 
consequence, l^en cast upon some of tho results obtained. 
It is probable, therefore, that in the future any substantial 
advance in our knowledge will come, not ^m the ex- 
clusive study either of dead or living cells, but from a 
judicious correlation of observations ujxtn both. 

Tho contents of a living cell are collectively termed 
protoplasm. This consists of a semi-fluid granular 
substance, called the cytoplasm, one or more nuclei, and 
sometimes centrospheros or controsomes, and plastids. 
Cells from different parts of a plant differ very much in 
their cell-contents. Young cells are often full of cyto- 
plasm; old cells generally contain a large vacuole or 
vacuoles, and may have only a thin, almost invisible, 
layer of cytoplasm on their walls. Others contain chloro- 
phyll-grains or chromatophores, starch -grains, or oil- 
globules. Very little is known of the finer structure of 
the cytoplasm of a vegetable cell. When observed under 
the microscope it is usually seen to consist of a homo- 
geneous substance containing numerous granules of various 
sizes, and vacuoles, which are probably full of a watery 
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flap. It is sometimes differentiated into a clearer outer 
layer, of hyaloplasm, commonly called the ectoplasm, and 
an inner granular endoplasm. In some cases it shows, 
when submitted to a careful examination under the 
highest powers of the microscope, and especially when 
treated with reagents of various kinds, traces of a more 
or less definite structure which is sometimes very com- 
plicated. This exhibits itself in the form of a mesh- 
work which consists of a clear homogeneous substance 
containing numerous minute bodies known as mtcrosomes^ 
the spaces being filled by a more fluid grcwnd^skmet. 
This structure, which is visible both in living cells 
and in cells treated by reagents, has been interpreted 
by many observers as representing a network of threads 
embedded in a homogeneous ground-substance. Biitschli, 
on the other hand, interprets it as an extremely finely 
vacuolated foam-structure or emulsion, comparable to 
that which is observed when small drops of a mixture 
of finely powdered potash and oil are plac^ in water, the 
vacuoles or alveoli being spaces filled with liquid, the more 
solid portion representing the mesh-work in which the 
microsomes are placed. According to Strasburger, the 
cytoplasm consists of troplvoplcumi^ or nutritive plasm, and 
wliich is concerned in the division of tho cell. 
The former is of alveolar, the latter of fibrillar, nature. 
The structure of the protoplasm as revealed by the 
action of reagents is regarded with scepticism by many 
observers, and it has been shown, by Fischer e8f)ecially, 
that some of the appearances observed in dead cells can 
be prcKluced artificially by treating albumen and other 
substances of a similar nature with various reagents. 
But whilst due weight must be attached to such observa- 
tions, it would not be wise to push them too far. The 
objects which are actually visible in the living cell are 
reproduced with striking fidelity in the fixed and hardened 
cell, and one might exjiect that their finer structure would 
also be to some extent preserved. 

Living protoplasm is alkaline or neutral, and, so far as 
is known at present, is a mixture of complicate chemical 
compounds. By the gross analysis of simple organisms 
which consist mainly of ]3rotoplasm, it has been found 
tliat there arc two main groups of compounds, in one of 
which phosphorus is present, in the other Uot. The phos- 
phorus is especially abundant in the nucleus, where it 
enters into the composition of that important substance 
known as nudein. It may also be present in smaller 
ijuantities in other parts of the cell. By means of a 
simple micro-chemical test Macallum finds that it occurs in 
the chromatin of all nuclei, in nucleoli, and in pyrenoids ; 
and that it is present in small quantities in cytoplasm 
and chromatophores, in the central body (nucleus 1) of the 
Cyanophycese and in Yeast, where it is sometimes located 
in a definite organ of the cell which is commonly 
regarded as of a nuclear nature. 

The chromatophores or plastids are protoplasmic struc- 
tures, denser than the cytoplasm, and easily distinguish- 
able from it by their colour or greater refractive 
power. They are spherical, oval, fusiform, or 
rod-like, and are always found in the cyto- 
plasm, never in the oell-sap. They ap|mr to be per- 
manent organs of the cell, and are transmitted from one 
cell to another by division. In young cells the chromato- 
phores are small, colourless, highly refractive bodies, 
principally located around the nucleus. As the cell 
grows they may become converted into tmeoplasU (starch- 
formers), eMorojploiU (chloroidiyll-bodieB), or chroimplasU 
(colour-bodies). And all three structures may be con- 
verted one into the other (Schimper). The cUoroplasts 
are generally distinguished by their green colour, which is 
due to the presence of chlorophyll; but in many Algm 
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this is masked by another colouring matter — rkycoevy- 
ihrin in the Floridese*, Phyoopfujdn in the Plueo- 
phyceie, and Phycocyanin in the Cyanophycem. These 
substances can, however, Ikj dissolved out in water, 
and the gi^n colouring matter of the oholoroplast then 
becomes visible. Its structure is difficult to make out, 
but tho views put forward by various observers leiwl to 
the conclusion that the chloroplast consists of two jiarts, 
a colourless ground substanctj, and a green colouring 
matter, which is contained either in tho form of fibrils, or 
in more or less regular spherical masses, in the colourless 
ground-mass. The chloroplasts increase in number by 
divbion, which takes place in higher plants when they 
have attained a certain size, inde()endent of the division 
of the cell. In Spirogyra and allied forms the chloro- 
plast grows as the cell grows, and only divides wlien tliis 
divides. The division in all cases takes ])lace by constric- 
tion, or by a simultaneous splitting along an equatorial 
plane. In the chromato))hores of many Algoi and in the 
Liverwort AnthaceroB there are present homogeneous, 
highly refractive, crystal-like bodies, called pyrendds or 
starch-centres, which are com)30sed of proteid substances 
and surrounded by an envelo|)e of starch-grains. In 
tSpirogyra the pyrenoids are distinctly connected by 
cytoplasmic strands to tho central mass of cytoplasm, 
whi^ surrounds the nucleus, and according to some 
observers, they increase exclusively by division, followed 
by a splitting of the cytoplasmic strands. Those chro- 
matophores which remain colourless, and serve simply as 
starch-formers in parts of the plant not ex|)osed to the 
light, are called leucoplasts or amyloplasts. They are 
com{>osed of a homogeneous proteid substance, and often 
contain albuminoid or proteid crystals of the same kind 
as those which form the pyrenoid. If cxi) 08 ed to light 
they may become converted into chloroplasts. The 
formation of starch may take place in any part of the 
leucoplast. When formed inside it, the starch-grains 
exhibit a concentric stratification ; when formed externally 
in the outer layers, the stratification is excentric, and the 
hilum occurs on that side farthest removed from the leuco- 
plast. As the starch-grains grow, the leucoplasts gradually 
disappear. Chromoplasts are the yellow, orange, or red 
colour-bodies found in some flowers and fruits. They arise 
either from tho leucojdasts or chloroplasts. The funda- 
mental substance or stroma is colourless and homogeneous. 
The colour is due to the presence of xanthophyll, or carotin, 
or both. The colouring matters are not dissolved in the 
stroma of the chromoplast, but exist as amorphous 
granules, with or without tlic presence of a protein 
crystal, or in the form of fine crystalline needles, 
frequently curved and sometimes present in laige 
numbers, which arc grouped togetlier in various w^ays in 
bundles, and give tho plastids their fusiform or triangular 
crystalline shai^e. Such crystalline plastids occur in many 
fruits and flowers (e.^^., Tamun cmwiunis^ Aspainf/us^ 
Lonicera, berries of SolanesB, flowers of Camlia coccinea^ 
Tropvtolufii^ bracts of Streliizia^ ckc.), and in the root of 
the carrot. In some cases the plastid disappears and the 
crystalline pigment only is left. In tho red variety of 
Cucurfdta pepo these crystals may consist of rods, thin 
plates, flat ribbons, or spirals. Starch grains may often be 
seen in contact with tho pigment crystals. The crystal- 
line form appears to be due entirely to the carotin, which can 
be artificially crystallized from an alcohol or ether solution. 
In addition to the plastids, there are found in some plant- 
cells, in the epidermal cells of the leaf of species of 
Vanilla (Wakker), and in the epidermis of different parts 
of the flower of Fwn.hi/a^ Omithogalunt, <kc. (Zimmer- 
mann), highly refractive bodies of globular form, elaio- 
pla»t»^ which consist of a granular protein ground- 



334 C y T O L O G Y 


Hubetance containing dropH of oil. They are stained deep 
red in dilute solution of alkannin. There aptiears to bo 
one in each cell, and in OritJuiigalum umbellaHm it occurs 
at one of the poles of the elongated nucleus. An oily 
8ul)8tance in the form of drofis may also occur in chroma^ 
phores, and, in the Hepaiicae; oil-bodies are found whieh 
may have some relation to elaioplasts. Although no 8|)ocial 
oil-Wming plastid has been obrerved, it appears from th^ 
oljservations that oil may sometimes be formed by special 
structures, or may accumulate in them (Pffeifor). The eye- 
Hjwt which is found in motile cells of the Algae, Protococ- 
fia, Euglemi^ <fec., may also liavc something in common 
with the olaio[>la8t. In Euglmia it consists of a proto- 
plasmic substance, in which are embedded numerous 
spherical or irregular drojis of a red oily substance. The 
rod colouring matter turns blue in concentrated sulphuric 
acid, and is probably related to the red colouring matter 
of chronu)i)lasts. The eyci-sjiot api)ears to be concerned 
in some way with the resfionse to the light-stimulus 
which is exhibited by cells containing it. 

It is highly probable that starch is only produced as 
the result of the activity of chromatophores, either in 
connexion with chrornoplosts, chloroplasts, or leucoplasts. 
Storch exists, in the majority of cases, in the form of 
grains, which are composed of stratified layers arranged 
around a nucleus or hilum. The stratification, which 
may be concentric or exeentric, appears to bo due to a 
difterence in density of the various layers. The outer 
layers are denser than the inner, the density decreasing 
more or less uniformly from the outside layers to the 
ceritre or hilum. The outermost, newly-formed layer is 
com[H)sod of a more homogeneous, denser substance than 
the inner one, and can l>e distinguished in all starch-grains 
tliat are in process of development. The separate layers 
of the starch-grain are deposited on it by the activity of 
the chromatophoro, and according to Meyer tlie grain is 
always surrounded by a thin layer of the chromatophoro 
which completely sojiarales it from the cytoplasm. The 
layers api^ear to k: made up of elements which are 
arranged radially. These are, according to Meyer, 
aciciiLir crystals, which he calls trichit^is. The starch 
grain may thus bo regarded as a crystalline structure of 
the nature of a sj)horo-crystal, as has been suggested by 
many observers. 

The nucleus apjwars to be an essential constituent of 
the cell. Its presence has k'on demoustrated in all plants 
Naehut. exception of the Cyanophyceee and 

Bacteria, and even here structures have been 
observed which resemble nuclei in some of their char- 
acteristics, and are thought to be such by some observers. 
The nucleus is generally regarded as a controlling centre 
of cell-activity, iij.k)ii which the growth and development 
of the cell in large mciisure depends, and as the agent by 
which the transmission of s{X)cific qualities from one 
generation to another is brought about. If it is absent, 
the cell loses its jwwer of assimilation and growth, and soon 
dies. Haberlandt has shown that in ])lant cells, when any 
new formation of membrane is to take place in a given spot, 
the nucleus is found in its immediate vicinity ; and Klebs 
found that only that portion of the protoplasm of a cell 
which contains the nucleus is capable of forming a cell- 
wall ; whilst Townsend has further shown that if the non- 
nudeated mass is connected by strands of protoplasm to 
the nucleated mass, either of the same cell or of a neighbour- 
ing cell, it retains the i)ower of forming a cell-membrane. 

The nucleus consists of an irregular network of threads 
surrounded by a nuclear membran^ which separates it from 
the cytoplasm; The nuclear cavity iu which the networic is 
placed contains a more or less fluid nuclear sap, and in the 
majority of pfauit-iiuclei, but not in all, one or more spheri- 


cal or slightly irregulair bodies, the nwUoli, In the living 
condition the xnicbus appears granular, and the thread 
structure is in most cases invisible, but the nucleolus ia 
sometimes distinguishable by its more refractive appear- 
ance. The structure of the nuclear thread can only be 
^ made out by the use of reagents. It consists of a ground- 
substance called jUnin, which is only slightly stained by the 
ordinary nuclear stains, and, embedded iu it, numerous 
grains of a substance called Ckromattn, having a strong 
affinity for stains. These chromatin-granules are looked 
upon by some observers as independent morphological units, 
the uU of Weismann. The staining reactions of various 
parts of the nucleus depend to some extent upon their 
chemical constitution, es^jecially with regard to the amount 
of phosphorus they contain. The chromatin is practically 
identiced with nuclein, a complex albuminoid com}X)und 
' containing about 3 per cent, of phosphorus. This has 
! a strong attraction for basic aniline dyes, and can usually 
be distinguished from those parts of the cell which are 
: more easily coloured by acid anilines. But the staining 
reactions of nuclei may vary at different stages of their 
development ; and it is probable that there is no method 
of staining which differentiates with certainty the various 
! morphological constituents of the nucleus, 
i The formation of new cells by division is, in the case 
of uninucleate colls, preceded by or accomx)anied by the 
i division of the nucleus. In multinucleato colls the division 
' of the nucleus is independent of the division of the coll, 
r Nuclear division may be indirect or direct, that is to say 
it may either be accompanied by a series of complicated 
changes in the nuclear structures called mitosis or ha/ryo- 
kirvesis^orit may take place by simple direct division, amitosis^ 
or fragmentation. Direct division is a much less common 
])henomenon than was formerly supposed to be the case. 
It occurs most frequently in old colls, or in colls which 
are placed under abnormal conditions. It may also take 
place where rapid proliferation of the ceil is going on, a» 
in the budding of the Yeast plant. It takes place in the 
internodal cells of Gharacese ; in the old intcrnodal cells of 
. Tradescantia ; and in various other cells which have lost 
their power of division. It has been shown that, in cells 
of Spirogym placed under special conditions, amitotic 
division can bo induced, and that normal mitosis is resumed 
when they are placed again under normal conditions. 
Amitosis is probably connected by a series of intermediate 
gradations with karyokinesis. 

In indirect nuclear division the nucleus undergoes a series 
of complicated changes, which result in an equal division 
of the chromatic substance between the two daughter 
nuclei. Four stages can be recognized. (1) Prophase , — 
The nucleus increases in size ; the network disap{)ear8, and 
a much convoluted thread takes its place (Fig. 1, B). The 
chromatin substance increases in amount ; the thread stains 
more deeply, and in most cases, presents a homogeneous 
appearance. This is commonly called the spirem-flgure. 
The chromatin thread next bewmes shorter and thicker, 
the nucleoli begin to disappear, and the thread breaks up 
into a number of segments — chromosomes — ^which vary in 
number in different s|)ocie8, but are fairly constant in the 
same species (Fig. 1, C, D). Coincident with these changes 
the nuclear, membrane disappears and a spindle-shaped or 
barrel-shaped group of threads makes its appearance in the 
midst of the ^romosomes, the longitudinal axis of which 
is at right angles to the plane of the division (Fig. 1, F). 
At each pole of this spindle figure there often occur fibres 
radiating in all directions into the cytoplasm, and some- 
; times a minute granular body, the oontrosome^ is also found 
there.. (2) Metaphase , — ^The chromosomes pass to the 
equator of the spindle and become attached to the spindle- 
fibres in such a way that they form a radiating star-shaped*' 
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figure — Aster — when Been from the pole of the spindle. 

is called the nuclear plate (Fig. 1, £, F, O, H). As 
they pass into this position they undergo a longitudinal 
splitting by which tJie chromatin in each chromosome be- 
comes divided into equal halves. (3) AmphoM , — The 
longitudinal division of the chromosomes is completed by 
the time they have taken up their position in the nuclear 
plate, and the halves of the chromosomes then begin to 
move along the spindle-fibres to opixisite poles of the spindle 
(Fig. 1, 1, J). Many observers hold the view that the 
chromosomes are pulled apart by the contraction of the 
fibres to which they are attached. (4) Teldpham. — ^When 
they reach the poles the chromosomes ^up themselves 
again in the form of stars — Diaeter — with spindle-fibros 
extending between them (Fig. 1, K). The chromosomes 
then fuse together again to form a single thread (Fig. 1, L), 
a nucleolus appears, a nuclear membrane is formed, and 
daughter nuclei are thus constituted which possess the same 
structure and staining reactions as the motlior nucleus. 
When this nuclear division is followed by cell-division, a 
cell-wall is formed between the two daughter nuclei. The 
spindle-fibres which extend between the daughter nuclei 
increase in number and extend laterally until they touch 
the cell-walls. They then thicken in the middle, and form 
a layer of granules across the cell — ^the cell-platc. These 
then disappear and the new cell-wall ap|)ears in their place. 
In the lower plants the new cell-wall may be fonued as an 
outgrowth on the old one {Spirogyra^ &c.), or it may be 
formed directly in the cytoplasm. 

The spindle figure is probably the expression of forces 
which are set up in the cell for the purpose of causing the 
separation of the daughter chromosomes. It arises partly 
from the cytoplasm, partly from the nucleus, or it may be 
derived entirely from the nucleus — intranuclear spindle — 
as occurs in many of the lower plants (Fungi, <&c.). Tlie 
formation of the spindle begins in the prophai^ of division. 
A layer of delicate filamentous cytoplasm — kinoplasm — 
may collect around the nucleus, or at its poles, out of which 
the spindle is formed. As division proceeds, the fila- 
mentous nature of this c3d;oplasm becomes more prominent, 
and the threads begin either to converge towards the 
poles of the nucleus, to form a bipolar spindle, or may 
converge towards, or radiate from, several different point^ 
to form a multixx>lar spindle. The wall of the nucleus 
breaks down, and the cytoplasmic spindle-fibres become 
mixed with those derived from the nuclear network. The 
formation of the spindle differs in details in different plants. 

The longitudinal splitting of the chromosomes appears 
to take place in order to ensure that one-half of each 
chromatin unit — id — shall bo distributed to each daughter 
nucleus. The longitudinal division of the linin thread is in 
fact probably initiated by the division of these chromatin 
granules, which are arranged in a single row along the 
thread. In many cases the granular nature ot the 
chromosome is masked by the shortening of the thread 
and the absorption of additional chromatin substances during 
the various stages of the prophase, so that the chromo- 
some appears to bo a homogeneous structure. In other 
cases the longitudinal splitting takes place before the 
chromosome stage, in which case two rows of granules 
are visible on the linin thread at an early stage, and the 
shortening and thickening do not take place until the 
daughter chromosomes have become visible as separate 
threads. This phenomenon is especially prominent in the 
nuclear divisions which lead to the formation of the sexual 
cells. Here certain other features also present themselves 
which are not observed in the vegetative nuclei, the most 
important being the reduction in the number of chromo- 
somes — ^to one-half. This takes place in the spore mother- 
oells of all those Vascular Ciyptogams and Fhanero- 
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gams which have been investigated, and in pn)l)ably of 
general occurrence. We know very little of the plwnio- 
menon as it takes place in the lower plants, but in 
it occurs in the oogonial stage, so that the cells of the 
vegetative plant have the full number. Inasmucli as the 
essential feature of fertilimtiou is the fusion of two 
nuclei, it is evident that unless this reduction took place 
the number of chromosomes would lx» doubled at cadi 
generation. In the higher plants this reduced number 
is found in ail the culls of the gainetopliyUi, tlie full 



Pio. 1.— Variow stogfM in the nuclear clivlaion of the {lollen mother'Cclls 
of Liliuiu. {After Urigtrire.) 


number in those of the sporophyte. The reduction is 
brought about simply by the segmentation of the spirem 
thread into half the number of segments instead of the 
normal number ; but there is no diminution in the actual 
amount of nuclear substance. During the second division, 
however, it has been stated that a qualitative reduction is 
brought about by the transverse division of the chromo- 
somes, and that different chromatin granules, or ids, are 
thus distributed to the daughter nuclei. This h^ an 
important bearing upon the supyxised function of the ids as 
the bearers of hereditary qualities in fertilization ; but the 
most recent investigations seem to show that, so far as 
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plants are concerned, such transverse divisions do not take 
place. In the process of division of a spore mother-cell the 
spirem thread is divided longitudinally before the segmen- 
tation occurs (Fig. 1, B), and this is preceded by a j^uliar 
contraction of the thread around the nucleolus which has 
been termed synapm (Fig. 1, A). It has been suggested 
that this may lie connected with the early splitting of 
the thread, but some observers regard it as a contraction 
due to reagents. The segments of each chromosome are 
usually twisted upon each other and may bo much contorted 
(Fig. 1, C, D). Boon after the segmentation the chromo- 
Honieg begin to shorten and thicken, and another peculiar 
phenomenon is then observed— -each longitudinal half of 
the chromosome exhibits a double row of dots instead of a 
single row, probably due to a second division of the 
chromatin granules. This is not, however, accompanied 
by a longitudinal fission of the liniu segment, and the 
granules are soon obscured by the (continued shortening 
and thickening of the chromosome, wliich finally becomes 
homogeneous (Fig. 1, E). The longitudinal segments 
of the chromosome l>ecome mom or loss fused together, 
especially at the ends, by whicli variously shayted figures 
are produced of greater or loss regularity (Fig. 1, E). The 
chromosomes now Ijecome attached to the spindle-fibres 
(Fig. 1, F, G), and fis the daughter chromosomes become 
pulled asunder they often apix3ar more or less V-sha|)ed, 
so that each pair appears as a closed ring of irregular 
shajw, the ends of tJie V’s being in contact thus — O 
(Fig. 1, H, I, «1, K.). This V has been variously inter- 
jtreted. Borne observers consider that it is due to bending, 
others to the early longitudinal splitting, of the daughter 
chromosomes, the segments of which remaining connected 
together at one end, jiroduce a V-8hai)ed figure. From the 
recent observations of Btrasburger it apyjoars y)robablo 
that the latter intery)retation is the correct one in most 
coses, and that the former only occurs exceyitionally. The 
form of division which is thus characterized by the early 
longitudinal fission of the chromosomes and the formation 
of more or les.s regular rings is called the heterotype division. 
In the one (tase, therefore, this ring is formed by a single 
longitudinal fission and subsequent bonding of the two 
halves of the chromosome ; in the other, by two longitudinal 
fissions at right angles to one anotlier. In either case the 
first division of the germ-nucleus in which the reduced 
number of chromosomes ayqicars, results in an equal division 
of the chromatin granules or ids to each daughter nucleus, 
just as in the vegetative nuclei. But now comes the im- 
IKtrtant cjuestion. Is the division which next takes ydace 
ill the daughter nuclei of this nature, or is it effected in 
sucli a manner us to produce a qualitative separation of the 
chromatin 1 In other words, is the division of the chromo- 
somes of the daughter nuclei longtitudinal or transverse 
Borne observers contend that where the V shape is yiro- 
duced by a l>endiiig of the chromosome, the division 
is accomplished by a sej Miration of the V^s at the ajKjx, 
and that in this way wo get a true transverse or (jualita- 
tive division. But from the observations of Farmer, 
►^rgaiit, Gr^goirii, Btrasburger, and others, it apyxsars that 
in all such cases the division takes yilace by a longi- 
tudinal syditting of the V, and not by its seyiaration at the 
apex ; and where the V’s are produced, not by bending, 
but by the early longitudinal syditting of the chromosomes, 
it is evident that their seyiaration at the apex is simply the 
completion of this longitudinal fission, and not a transverse 
division at all (Fig. 1, L to P). 

In the m(\jority of plant-nuclei, both in the higher and 
lower plants, there is found, in addition to the chromatin 
Nuchohu ^ deeply stained spherical or slightly 

* irregular body (sometimes more than one) called 
the nucleolus (Fig. 1, A to D). It is often vacuolar, some- 
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times granular, and in other cases it is a homogeneous body 
with no visible structure or differentiation. The special 
function of this organ has been a source of controversy 
during the past few years, and much uncertainty still exists 
as to its true nature. I^ere does not appear to be any 
staining reaction which absolutely seyiarateB it from other 
structures in the cell. In resting nuclei it often stains more 
deeply than any otiher of the nuclear constituents. In 
nuclei in a dividing stage it tends to disayipear or break up 
into granules, and always stains less intensely than in the 
resting stage. Bo far as we know at present, there are 
two distinct types of nucleoli in plants, one of which 
stains exactly like chromatin in the chromosome stage, 
the other more like the cytoplasm. Many observers are 
inclined to the view that true nucleoli do not contain 
chromatin, but our knowledge of their behaviour towards 
the various reagents which are stated to differentiate 
chromatin is not sufiiciently definite to allow that view to 
pass uncriticized. Nor is our knowledge of the morjiho- 
logical behaviour of the nucleolus sufficient to enable us 
to draw a definite distinction between “ true nucleoli ” and 
nucleolus-like bodies. It may l)e that all these structures 
should be regarded as true nucleoli of a different chemical 
nature (Montgomery). The nucleolus is most commonly 
considered to be a store of reserve material for the use 
of the nucleus during division, serving also in yiart to 
nourish the chromosomes. This view, which was formerly 
held by Btrasburger, is supyiorted by the behaviour of the 
nucleolus during division. In the resting condition it 
stains more deeply than the chromatin network, but as the 
chromosomes are formed it loses its capacity for stains to 
a large extent, and the staining capacity of the chromosomes 
at the same time increases; in some cases the nucleolus 
breaks uj), and particles of nucleolar substance are often 
found attached to the chromosomes, other particles being 
at the same time found in the cytoplasm. According to 
Btrasburger’s more recent explanation, the nucleolus is 
concerned mainly in the formation of the nuclear spindle. 
As it dissolves, it is taken up by the kinoplasm, which is 
thereby stimulated to form the spindle-figure, and the 
maximum development of the spindle fibres coincides with 
the complete or partial disapjiearance of the nucleolus. 
Another explanation given, which is probably the best, is 
that the nucleolus is a store of reserve material both for 
the chromosomes and for the production of the spindle. 

The centrosome is a minute homogeneous granule found 
in the cytoplasm of some cells in the neighbourhood of the 
nucleus. It is generally surrounded by a clear 
sjiace, which is in turn surrounded by a granular 
or radiating cytoplasmic substance, the whole 
l)eing known as the centroephere or attrcLctiorirapJi^ere, 
According to the researches of Van Bencden, Boveri, and 
others, it is an im|)ortaut sjxicial organ of the animal cell, 
and has been regarded as a regular constituent of it, like 
the nucleus. It is not so common in plant cells, and its 
presence has only been certainly demonstrated in the 
Thallophytes and Bryophytes. In the higher plants the 
structures which have b^n often described as centrosomes 
are too indefinite in their constitution to allow of this 
interpretation being placed u|X)n them. Even in the lower 
plants, while the centrospheres may be very apparent, the 
granules found in them are not sufficiently uniform either 
in number or general character to allow of their being 
regarded as centrosomes (Farmer), and many of the centro- 
somes described are prol^bly nothing more than granules 
of the fragmented nucleolus, or possibly extra-nuclear 
nucleoli, i^ey do not appear to be permanent organs of 
the cell They are prominent during cell-division, but may 
disappear in the resting stage. They are more easily seen, 
when the nucleus is hhimt to undergo mitosis, at the ends 
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of the spindle, where they form the centres towards which 
the radiating fibres in the cytoplasm converge. The 
centrosome or centrosphere is usually regarded as the 
dynamic centre of the cell and a special organ of divi- 
sion; but its absence in many groups of plants does 
not lend support to this view so far as plimt-cells are 
concerned. 

The membrane which surrounds the protoplasts in the 
mcgority of plants is typically composed of cellulose, 
together with a number of other substances 
which are known as {lectic compounds. Some 
* of these have a neutrsd reaction, others react as 
feeble acids. They can be distinguished by their insolu- 
bility in cuprammonia, which disrolves cellulose, and by 
their behaviour towards stains, some of which stain poetic 
substances but not cellulose. Cellulose has an affinity for 
acid stains, pectic substances for basic stains. The cell- 
membrane may become modified by the process of lignifi- 
cation, suberization, cuticularization, or gelatinization. In 
the Fimgi it is usually composed of a modified form of 
cellulose known as Fungus cellulose, which, according to 
Mangin, consists of callose in combination either with 
cellulose or pectic compounds. It is formed by the proto- 
plasm, either by the direct conversion of the outer cyto- 
plasmic layer into the cell-wall, or by the excretion of the 
substances which form the cell-wall. In the formation of 
the new transverse walls which are produced in cell-division, 
the cell-plate or protoplasmic membrane produced in the 
equatorial plane of the spindle-fibres appears to be trans- 
formed directly into the primary cell-wall. According to 
Gardiner’s recent researches, the nodes of the spindle-fibres 
^lersist as the connecting threads of the protoplasts, and 
are not, as was formerly supposed, merged in the substance 
of the cell-wall. It is probable, therefore, that the cell- 
plate is not, as is usually stated, formed by the fusion of 
the thickened connecting fibres, but that it is formed out 
of plasmatic substances conducted to and deposited in the 
cell-plate region by them. According to Strasburger, the 
cell-plate splits into two, and the new cell-wall is formed 
a secretion product between them. Thick cell-walls 
exhibit a distinct stratification, and the separate layers are 
composed of thin lamellas. The primary cell-wall ixsrsists as 
the middle lamella, which appears to be of different chemical 
com}K>sition from the rest of the wall, and to be composed 
of pectic acid, or a salt of it. By the solution of this 
middle lamella the cells can be separated from each other. 
This may take place even in young colls with thin cell- 
walls. The substance contained in the intercellular 8|iaccs, 
which are formed in some cases between the cells, is prob- 
ably related to the iiectic substances. In many cells 
there is a distinct striation visible in the cell-wall in 
addition to the lamination and stratification. These strim 
run obliquely and across each other, but the two systems 
do not occur in the same lamella. We know very little of 
the minute structure of the cell-wall beyond its lamination 
and striation. N^li considered it to be composed of 
minute particles of cellulose — Micdlm — each surrounded 
by water. Wiesner suggests that it consists of minute 
particles or dermatosomos connected together by a delicate 
protoplasmic network; and there is a certain amount of 
evidence to show that it is composed of radiating elements 
somewhat similar to those which are supposed to occur 
in starch grains. The growth of the cell-wall takes 
place by the addition of new layers to those already formed. 
These layers are secreted by the protoplasm by the direct 
apposition of substances on those alroady in existence; 
and they may go on increasing in thickness, both by 
apposition and by the intussusception of particles probfibly 
carried in through the protoplas^c fibres, which penetrate 
the cdl-wall as long as the cell lives. The growth of the 


cell-wall is very rarely uniform. It is thickened more in 
some places than in others, and thus are formed the sjnral, 
annular, and other markings, as well as the pits wliieh 
occur on various cells and vessels. Besides the internal or 
centripetal growth, some cell-walls are thickened on the 
outsid^ such as pollen grains, oospores of Fungi, cells 
of Peridineae, dec. This centrifugal growtli must apparently 
take place by the activity of protoplasm external to the 
ceD. The outer protective walls of the oospores of some 
Fungi are formed out of protoplasm containing numerous 
nuclei, which is at an early stage separated from the proto- 
plasm of the oosphore. In the Poridineie, Diatoms, and 
Desmids, according to recent researches, the thickenings on 
the outer walls of the cells are due to the passage of proto- 
plasm from the interior of the cell to the outside, through 
pores which are found perforating the wall on all sides. 

Cell-walls may become modified by the im])regnalion of 
various substances. Woody or lignified cell-w^s api)ear 
to contain substances called tomferin and 'iHintlliVy in 
addition to various other compounds which arc im;)erfectly 
known. Lignified tissues are coloured yellow by aniline 
Buli^hate or aniline chloride, violet with phloroglucin and 
hydrochloric acid, and characteristic reactions are also 
given by mixtures containing phenol, indol, skatol, thallin 
sulphate, (see Zimmerman’s Murof^chniyve), Staining 
reagents can also be used to differentiate lignified cell-walls. 
Cuticularized or suberized cell-walls occur esj^ecially in 
those cells which jierform a protective function. They are 
impervious to water and gases. Both cuticularized and 
Bul^rized membranes are insoluble in cuprammonia, and 
are coloured yellow or brown in a solution of chlor-iodide 
of zinc. It is probable that the corky or suberized cells 
do not contain any cellulose (Gilson, Wisselingh) ; whilst 
cuticularized cells are only modified in their outer layers, 
cellulose inner layers being still recognizable. 1'he 
suberized and cuticularized cell-walls appear to contain a 
fatty body called suberin, and such cell-walls can lie 
stained red by a solution of alcannin, the lignified and 
cellulose membranes remaining unstained. 

Except ill the unicellular jilants the cell is not an inde- 
}>endent unit. Ajiart from their dependence in various 
ways upon neighbouring cells, the protoplasts of 
all plants are probably connected together by fine^^®* 
strands of protoplasm which pass through 
cell-wall (Tangl, Russow, Gardiner, Kienitz- 
Gerloff, and others) (Fig. 2). In Pintut the presence of 
connecting threads has recently been demonstrated 
throughout all the tissues of 
the filant. These protoplasmic 
strands are, except in the case 
of sieve tubes, so delicate that 
siiecial methods have to be 
employed to make them visible. 

The basis of these methods 
consists in causing a swelling 
of the cell-wall by means of 
sulphuric acid or zinc chloride, 
and subsequent staining with 
Hoffmann’s blue or other anil- 
ine dyes. Fresh tissue may 
be UEjd, or tissue killed and 
hardened in dilute solution of 
iodine, or in osmic acid — ^uran- 
ium-nitrate mixture. Alcohol 
is not suitable. The results so 
far obtained show that the con- 
necting threads may be either 

pit-threads ” which traverse the closing membrane of the 
pits in the cell-walls (Fig. 2, B), or “ wall-threads” which 
are present in the wall of tlie cell (Fig. 2, A). Both pit- 
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Fio. 2.— Continuity of iirotoplMin 
«f felLi of TamniM cummunia (A) 
and endosperm of Liliwn Mar- 
toffon (B). (After Gardiner.) 
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threads and wall-threads may occur in the same cell| but 
more often the threads are limited to the pits. The pit- 
threads are larger and stain more readily than the 
wall-threads. The threads vary in size in different plants. 
They are very thick in Vucum alburn^ and are well seen 
in Phaaeolus m/idUjlorus and LUvum Mwrta^tm, In 
epidermal cells (Tamm commmdB^ LUmm Mariagon) the 
external walls are ])onetrated by threads which extend to 
the cuticle. In dead cells the threads appear to be con- 
verted into mucilage. These connecting threads probably 
consist of ectoplasm. They are present from the beginning 
of the development of the c-ell-wall, and arise from the 
spindle fibres, all of which may he continued as connecting 
threads (Endosjierm of Tamm c(mmvmB\ or part of them 
may be overlaid by cellulose lainellsQ (Endosperm of 
hilivm Martag(m\ or they may be all overlaid as in 
pollen mother-cells and pollen grains of llelleborm fcetidw. 
The presence of these threads between all the colls of the 
plant shows that the plant body must be regarded as a 
connected whole ; the threads themselves probably play an 
important part in the growth of the cell-wall, the con- 
duction of food and water, the process of secretion, and 
the transmission of impulses. In certain cells of the root- 
apices of filants, however, there exist, according to NSmcc, 
longitudiniil ]jrotop]asmie fibrils which are especially con- 
cerned in th(3 conduction of stimuli. 

The component ])arts of the tissues of which plants are 
composed may consist of but slightly modified cells with 
cojiious protoplasmic contents, or of cells which have been 
modified in various ways to |)erform their several functions. 
In some the ])rotoplasmic contents may iMsrsist, in others 
they disapi)ear. The formation of the conducting tubes or 
secretory sacs which occur in all parts of the higher plants 
is due citlier to the elongation of single cells, or to the 
fusion of coils together in rows by the absorption of the 
cell-walls separating them. 8uch cell-fusions may be 
partial or com[)lete. Cases of complete fusion occur in the 
formation of laticiferous vessels, and in the spiral, annular, 
and reticulate vessels of the xylom. Incomplete fusion occurs 
in sieve tubes. Tubes fonued by the elongation of single 
colls are found in bast fibres, tracheides, and especially in 
laticiferous cells. 

The laticiferous tissue consists of a network of branching 
or anastomosing tubes which contain a coogulable fluid 
known as latex. These tubes })onetrate to all 
oiui risavV P^***^*** occur in all parts of the 

* root, stem, and leaves. A protoplasmic lining is 
f()und on their walls whicli contains nuclei. The walls are 
pitted, and protoplasmic connexions between the latici- 
ferous tubes and neighlK)uriiig imrenchyiua-colls have been 
seen. The fluid sap contains various substances, either in 
solution or suspended in the fonn of minute globules, such 
as sugar, tannin, malic acid in combination with lime, 
starch-grains, and small globules composed of caoutchouc 
or rosin, which give to the fluid its milky a])|)earance. 
There are two ty()es of laticiferous tissue — non-articulate 
and articulate. The non-articulate tissue which occurs 
in Euphorbiacem, Apocynem, Urticaceie, Asclepiadeae, con- 
sists of long tul)Os, equivalent to single multinucleate cells, 
which ramify in all directions throughout the ]dant. The 
development of laticiferous cells takes place quite early in 
the embiyo, from a group or grou{)s of cells which form a 
single layer in tlie iiericyclo around the central cylinder of 
the embryo at the cotyledonary node. The number of these 
initial cells appears to bo constant for each species. In 
some cases a ^ond layer is found just external to the 
central cylinder, in the cortex, from which a separate cortical 
system is developed. In othor cases the single layer of 
initial cells gives off branches which penetrate the cortex, 
central cylinder, and pith (Chauveaud). Laticiferous 
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vessels arise by the coalescence of originally distinct cells. 
The cells not only fuse together in longitudinal and trans- 
verse rows, but put out transverse projections, which fuse 
with others of a similar nature, and thus form an anasto- 
mosing network of tubes which extends to all parts of the 
plant. They are found in the Oompositee (CichoruicecB), 
Campanulaci^, Papaveracem, Lobeliacese, Papayacee, in 
some Aroideie and Mu8ace8e,and in Euphorbiaceae {Man/ihotf 
Jlevea). The nuclei of the original cells persist in the 
protoplasmic membrane. Kny has shown that in the 
Cichoriaceae hairs containing latex are commonly present,, 
connected to the laticiferous network by meaas of a narrow 
opening at the base. The rows of cells from which the 
laticiferous vessels are formed can bo distinguished in 
many cases in the young embryo while still in the dry 
seed (Scott), but the latex vessels in process of formation 
are more easily seen when germination has begun. In the 
process of cell-fusion the cell-wall swells slightly and then 
begins to dissolve gradually at some one |X)int. The o|)eu- 
ing, which is at first very small, increases in size, and 
before the cross-wall has entirely disappeared, the contents 
of the two cells become continuous (Scott). The absorp- 
tion of the cell-walls takes place very early in tho 
germinating seedling. 

The sieve tubes consist of partially fused rows of cells, 
the transverse or lateral walls being perforated by minute 
o|jenings, through which the contents of the cells 
are connected with each other, and which after 
a certain time become closed by the formation 
of callus on the sieve i>latoa. The sieve tubes contain a 
thin lining layer of j)rotoplasm on their waUs, but no 
nuclei, and the cell sap contains albuminous substances 
which are coagulablo by heat. Starch grains are sometimes, 
present. In close contact with the segments of the sieve 
tubes are comjmnion colls which communicate with the 
sieve tubes by delicate protoplasmic strands ; they can be 
distinguished from ordinary parenchymatous colls by their 
small size and dense protoplasm. Companion cells are not 
found in the Pteridophyta and Gymnosixjrms, In the 
latter their place is taken by certain cells of the medullary 
rays and bast i^renchyma. The companion cells are cut 
off from the same cells as those which unite to form the 
sieve tube. The mode of formation of the sieve plate U 
not certainly known ; but from the fact that delicate con- 
necting thr^s of protoplasm are present between the cells, 
from their first development, it is probable that it is a 
special case of the normal protoplasmic continuity, the sieve 
jx)re8 being produced by a secondary enlargement of the 
minute openings, through which these delicate stranda 
jxws. According to Lecomte, the young wall consists partly 
of cellulose and partly of a substance which is not cellulose, 
the latter existing in the form of slight depressions, which 
mark the position of the future ].>ores. As the sieve plate 
grows, those non-cellulose regions swell and gradually 
l)ecome converted into the same kind of mucous substance 
as that contained in the tube ; the two cells are thus placed 
in open communication. If this is correct, it is easy to see 
that the chan^ which take place may be initiated by the 
original delicate protoplasmic strands which pass through 
the cell-wall. (For further information regaling tissues^ 
see Anatomy of Plants.) 

The formation of the zygote or egg-cell takes place 
usually by the fusion of the contents of two cells, and 
always includesi as an essential feature, the fusion 
of two germ nuclei. In many of the lower 
plants the fusing cells — gametes — are precisely 
similar so far as size and general appearance are concerned ; 
and the whole contents of the two cells fuse together, 
cytoplasm with cytoplasm, nucleus with nucleus, nucleolua 
with nucleolus, and plastid with plastid. The gametea 
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may be motile (some AJgie) or non-motile, as in 8pi/rogyra^ 
MucoTy Bandiobolus^ dbc. In many of the lower pl^ts 
and in all higher plants there is a difference in size in the 
fusing colls, the male cell being the smaller. The 
reduction in size is due to the absence of cytoplasm, which 
is in some cases so small in amount that the oeU consists 
mainly of a nucleus. In all cases of complete sexual 
differentiation the egg-cell is quiescent, but the male cell 
may be motile or non-motile. In many of the Fungi the 
non-motile male cell or nucleus is carried by means of a 
f(»*tilizing tube actu- 
ally into the interior 
of the egg-cell, and is 
extruded through the 
a|)OX in close proxim- 
ity to the egg nucleus. 

In the Floridese, 

Lichens, and Laboul- 
beniaceaethe male cell 
is a non-motile sper- 
matium, which is car- 
ried to the female 
organ by movements 
in the water. In 
Monoblephatiitf ono of 
the lower Fungi, in 
some Algae, in the Vas- 
cular Cryptogams, in 
Cycads (JSamia and 
Cyca»\ and in Ginkgo^ 
an isolated genus of 
Gymnosfieniis, the 
male cell is a motile 
spemiatozoid with 
two or more cilia. In 
the Algie such as 
Fucusy Volvoxy Oedb- 
ijonium, JMbochcBte, 
and in the Fungus 
Mo'imhUphariny the B{jermatozoid is a small oval or elongate 
coll containing nucleus, cytoplasm, and sometimes plastids. 
In the Characeae, the Vascular Cryptogams, in Zaviia and 
Cycasy and in Ginkgo, the spermatozoids are more or less 
highly mexliiied cells with two or more cilia, and resemble 
in many respects, both in their structure and mode of for- 
mation, the spermatozoids of animals. In Characco) and 
Muscineae they are of elongate spiral form, and consist of an 
elongate dense nucleus and a small quantity of cytoplasm. 
At the anterior end are attached two cilia or flagella. In 
the Vascular Cry|>togams the structure is much the same, 
but a more or less spherical mass of cytoplasm remains 
attached to the i)osterior spirals, and a large number of 
cilia are grouped along the cytoplasmic anterior |)ortion of 
the spiral. In Zamia (Fig. 4, A), Cycm, and Ginkgo they 
consist of largo spherical or oval cells with a coiled band of 
cilia at one end, and a large nucleus which nearly Alls the 
cell. They are carried by the pollen tube to the apex of 
the prothallus, where they are extruded, and by means of 
their cilia swiin through a small quantity of liquid, 
contained in a slight depression to the oosphere. In the 
other phanerogams the male cell, which is non-motile, is 
carried to the oosphere by means of a pollen tube. In the 
spermatozoids of (74am, Vascular Cryptogams, and in 
those of Cyc^ Zamia, and Gingko, the cilia arise from a 
centrosome-like body which is found on one side of the 
nucleus of the spermatozoid mother-cell. This body has 
been caUed a Uepharoplcbtt, and in lie Pteridophjrtes, 
Cycads, and Gingho it gives rise to the spiral b^d on 
which the cilia are fprmed. . Beli^'eff regard it as a true 
centrosome ; but this is doubtful, for while in some cases 



Fiq. 3.— Pertilimtion the Lily. (FVom 
(iuignard and MtOHar.) A, 
Two vemiiform nuclei In the embryo Mm ; 
one approaching' the efor-nucleue, the other 
uniting with th^e upper polar nucleus. B» 
Union of the vermiform nuclei with the ogg' 
nucleus and the two polar nuclei. C. Fusion 
of the germ nuclei in the egg-oell ; a, anti- 
podal cells; j}| polar nuclei; pf, pollen 


it appears to be connected with the division of the cell, 
in others it is independent of it. Tht? egg-cell or oosphere 
is a large cell containing a single largo nucleus, and in 
the green plants the rudiments of plastids. In plants 
with multinucleate colls, such as Cyaiopus, Permof^j^a, 
and Vauch^i'm, it is usually a uninucleate cell differentiated 
by separation of the nuclei from a multinucleate cell, but 
in Gystopvs BUti it is multinucleate, and in Bphcprrjplea it 
may contain more than one nucleus. In some cases the 
re^on where the penetration of the male organ takes place 
is indicated on the 
oosphere by a hya- 
line receptive s}K)t 
{(Edogoniufn, Van- 
clieria, <kc,), or by 
a receptive papilla 
consisting of hyaline 
cytoplasm (Peronos- 
poreee). Fertiliza- 
tion is effected by 
the union of two 
nuclei only in all 
those cases which 
have been carefully 
investigated. Even 
in the multinucleate j 
oosphere of Cynto^ 
pm Bliti the nuclei | 
fuse in ^>airs; and 
in the oospheres of 
8 p 1 ixKT 0 plea, which 
may contain more 
than one nucleus, 
the egg nucleus is 
formed by the fusion 
of one only of 
these with the sper- 
inatozoid nucleus 
(Klebahn). In the 
higher Fungi nu- 
clear fusions take 
place in Basidia or Asci which involve the union of two 
and sometimes more nuclei, which may be regarded as 
j)hy8iologically equivalent to a sexual fusion. The union 
of the germ nuclei has now been observed in all the main 
groups of Angiospemis, G 3 rmnosi)erm 8 , Ferns, Mosses, Alga*, 
and Fungi, and presents a striking resemblance in all. In 
nearly all cases the nuclei ap^iear to fuse in the resting 
stage (Fig. 3, C). In many GymnosiHjrms the male 
nucleus penetrates the female nucleus before fusing with 
it (Blackman, Ikeno). In other cases the two nuclei 
place themselves side by side, the nuclear membrane be- 
tween them disappears, and the contents fuse together- 
nuclear thread with nuclear thread, and nucleolus wdtli 
nucleolus — so completely that the separate constituents of 
the nuclei are not visible. It was at one time thought that 
the centroBomes played an important part in the fertil- 
ization of plants, but recent researches seem to indicate 
that this is not so. Even in those cases when? the cilia 
band, which is the product of the centrosome-like body or 
blepharoplast, enters the ovum, as in Zanna (c in Fig. 4, 
B, C, D), it appears to take no part m the fertilization 
phenomena, nor in the subsequent division of the nucleiis. 
Puring the process of fertilization in the Angiosperms it 
has been shown by the researches of Nawaschin and 
Guignard that in Lilium, and /HWf/arwi- both generative 
nuclei enter thp embryo sac, one fusing with the oosphere 
nucleus, the other with the polar nuclei (Fig. 3 A, B). A 
double fertilization thus takes place. Both nuclei are elon- 
gated vermiform structures, and as they enter the embryo 
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8%c present a twisted appearance like a spermatozoid without 
cilia (Fig* 3, A, B). It has since b^n shown by other 
observers that this double fertilization occurs in many 
other Angiosperms, both Dicotyledons and Monocotyledons, 
so that it is probably of general occurrence throughout the 
group (see Angiospebmb). 
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OJBMIMI or daslaUf chief town of the govern- 
ment district of the same name in Bohemiai Austria. 
Population (1890), 8396, almost exclusively Czech and 
Catholic (655 Protestants and 247 Jews); (1900), 9145. 
There is a garrison of 623 men. A monument was erected 
in 1880) to the celebrated Hussite leader, Ziska, who was 
buried in the church. There are a sugar lefinery, a 
brewery, and a distillery. 

Csach LItoratura (see Bohemia and Slavs, 
Nncy. Brit. 9th edition). The later years of the 19th 
century saw a continu^ forward movement in the re- 
vived literature of Bohemia; but this progress may be 
briefly indicated, since its interest is still mainly local, 
except in so far as the work of Czech writers has helped to 
vindicate the Bohemian national movement by the re- 
assertion of the Bohemian language as a literary vehicle. 
Betweou 1820 and 1848 a new “ national school ” of writers 
arose, led by Joseph Jungmann (1773-1847), and includ- 
ing the poets Jan Kolldr (1793-1852), J. Kamar^ Danger, 
Eubds, and Borovsk;^ (1821-56), the dramatists Turnisk^ 
and Kliciiera, and the novelists Jan Marek and Joseph 
Tyl. Jungmann introduced new models by his translations 
of British, French, and Qorman literature ; the now Czech 
drama was largely influenced by Shakespeare, and the novel 
by Sir Walter Scott. This “national school” gradually 
acquired a Panslavist character, Jungmann himself, the 
philologist V. Hanka (1791-1861), and the historians 
P. Saf&rik (1795-1861), Franz Palack^ (1798-1876), and 
Tomek (who, born in 1818, was still working at his great 
History of Brogue at the end of the century) being the 
most prominent representatives of this tendency. After 
1848 the narrower traditions of the national school gave 
way before a spirit of cosmopolitanism, introduced by H. 
MAcha (1810-76), but much encouraged by the in- 
fluence of Byron ; the iioets H. Hdlek (1835-74) and Jan 
Neruda (1834-91) being the leading names in this con- 
nexion. The national and cosmo|)olitan schools then 
became blended in writers of a more eclectic tyjie, like the 
poets Svatopluk Cech and “ Jaroslav Vrchlick;^” (]^>seudonym 
for Emil PMda), the latter of whom (6. 1853) published 
some twenty volumes of }K>em8, translations, dramas, and 
essays betw^een 1893 and 1900. His epic iM>eni Bar- 
Kochba, describing the last struggle of the Jews against 
Home, is his masterpiece. Between 1890 and 1900 there 
was a great increase of literary production of all sorts, 
JuKus Zeyer {b, 1841), besides writing ix)etry, has 
published many romantic prose stories; and Madame 
“Carolina Svjotla” (pseudonym for Johanna Muzdk, h. 
1830) is a novelist whose tales portray the life of the 
people. Among recent Czech dramatists must be men- 
tioned StroujiAznick^, the brothers MrStik, VAclav Vi^ek, 
and VAclav Friif (pseudonym “ Brodsky,” h. 1829), while 
Adolph Heyduk (6. 1831), has made a name as a poet, 
and Anton Qindely (1829-92) as a historian. 

Ox#rnoWltS (Eumanian, Cemduz), the capital of 
the Austrian duchy of Bukovina. Population, with 
suburbs (1869), 33,884; (1890), 54,171; (1900), 69,619. 
There is a garrison of 2965 men. There are several rather 
imposing modem buildings, including the Episcopal Palace 
in the Byzantine style, the Greek Orthodox cathedral, the 
Jesuit church, and a Hebrew temple in the Moorish style. 
The 'Francis Joseph University, opened in October 1875, 
has tkree faculties : theology (Greek Orthodox), law and 
{lolitics, and philosophy, ^e language of instruction is 
German. In 1897 there were 41 professors and lecturers 
and 390 students. The industry (com-milling and brow- 
ing) is unimportant. The trade, which is in the hands of 
the Jews and Armenians, is chiefly in com, timber, cattle, 
hides, wool, and potash. 
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DACCAi a city of British India, giving its name to a 
district an^ivision of Bengal. The city is 150 miles north- 
east by east of Calcutt^ on an old chemnel of the Ganges, 
llailway station, 10 mites from the terminns of the river 
steamers at Narayangai^j. Its area is about 8 square 
miles. The population in 1881 was 79,076, in 1891 it wan 
82,321, and in 1901 it was 90,679. It still shows some 
signs of its former magnificence. The famous manufacture 
of fine muslins is almost extinct, but the carving of shells, 
carried on from ancient times, is an important industry in 
the city. The Government college had 318 students in 
1896, and the collegiate school 556. There is also an 
unaided Hindu college, with 222 students. There are 20 
printing-presses, issuing 3 English and 3 vernaculai' 
newspapers. There is a large settlement of mixed Portu- 
guese descent, known as Firinghis. Many of the public 
buildings, including the college, suffered severely from the 
earthquake of 12th June 1897. 

The DiBTBiOT comprises an area of 2797 square miles. 
In 1881 it had a population of 2,113,005, and in 1891 of 
2,420,656, giving an average density of 865 persons per 
square mile. Classified according to religion, Hindus 
numbered 934,063; Mahommedans, 1,450,250; Chris- 
tians, 10,476, of whom 223 were Europeans; “others,” 
813. In 1901 the population was 2,660,631, showing an 
increase of 11 per cent. The land revenue and rates were 
R8.6,08,761 ; the number of jiolico was 697 ; the number 
of boys at school in 1896-97 was 75,836, being 42*4 per 
cent, of the male population of school-going ago; the 
registered death-rate in 1897 was 27*97 per thousand. 
The district is now traversed by a line of the Eastern 
Bengal Railway, and it is further proposed to connect it 
by branches with the Assam-Bengal Railway; but most 
of the traffic is still conducted by water. It is a centre 
of the jute trade. There are 21 steam presses, employing 
8000 hands, with an out-turn of 1,427,000 bales; and 10 
hand presses, with a capital of Rs. 24,00,000, employing 
1130 hands, with an out-turn of 130,000 bales. 

The DIVISION OF Dackja occupies the delta of the Brah- 
maputra, where it joins the main stream of the Ganges. 
It consists of the four districts of Dacca, Mymensingh, 
Faridx)ur, and Backergunge. Its area is 15,045 square 
miles. Its population in 1881 was 8,705,916, and in 
1891 it was 9,844,127,^ — by far the highest rate of increase 
in Bengal, — with an averiq^ density of 654 persons jnsr 
Bijuare mile. 

a province of Russia, Transcaucasia. 
It occupies the triangular sjiace between the Audi ridge, the 
south-east portion of the main Caucasus Range, and the 
Caspian Sea, and has Terek in N., Tiflis in S.W., Baku 
in S.E., and Caspian Sea in E. With the exception of 
a narrow strip of land along the seacoast and a small 
area in north, it is entirely covered with mountains, and 
presents one of the most hilly parts of the world. Area, 
11,492 square miles. The snowclad Audi ridge, belonging 
to the system of the south-west to north-east upheavals 
which cross the Caucasus, branches off the later at Barbalo 
Peak (10,807 feet), and reaches its higttest altitudes in 
Tebulos-mta (14,781 feet). Great Kachu (14,027 feet), 
and Donos-mta (13,736 feet). It is encircled on the north 
by a lower outer ridge, the Black Mountains, pierced by 
the rivers, and thickly clothed with woods, composed chiefly 
of beech (Ichkeria). The Bozdakh and another ridge 
run in the same direction between the four Koisu rivers 
(Avarian, Andian, Kazy-kumukh, and Kara Koisu), all 
flowing north-east to make the Sulak, a tributary of the 
Caspian. The main feature of the country is, however, 
according to Abich, the succession of fol^ of Jurassic 
cretaceous limestones and slates, all nearly parallel to the 
Caucasus, forming high and barren plateaux. Many |jeaks 
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rise above 12,000 feet, and the passes are at altitudes of 
11,000 feet in the interior of the country and 9000 feet in 
tite east, towards the Caspian. The country is altogether 
difficult of access, and only one military route lewis from 
Grozny! on the Torek to the military town of Botlikh on 
the Andi Koisu, while the eleven passes known across the 
Caucasus are mere bridle-paths. The climate is sevens 
on the plateaux, hot towards the Caspian, and dry every- 
where. The average temperatures are : year 51“, January 
26*, July 73* at Temir-khan-shura (42* 49' N., alt. 475 
feet). The yearly rainfall varies from 21 to 17 inches. 

The population of Daghestan was 600,386 in 1897, out of 
whom tliere were only 6000 Russians. It consists chiefly of 
mountaineers, known under the general name of Lezghians, in the 
west, and of a mixture of the same with TaUrs and Georgians in 
the Caspian coast region. For a long time the highlands of 
Daghestan were the stronghold of the Caucasians against tlie 
Russians, especially under the leadersliip of 8hamil. The diffi- 
culties of communication between the valleys have resulted in tlie 
formation of a ^reat number of dialects, or even languages, which 
have been divided by Baron Uslar into several groups. Tlio 
Avarian is a sort of inter-tribal tongue, while the Lakh or Kazi- 
kumukli language, the Kyurin, the Dargo-kaitakh, the Andi, 
and the Tabasaran are as many separate languages of common 
origin, subdivided in their turn into a number of dialects. 

The mountaineers breed some cattle, and cultivate with great 
difficulty their small fields on the slopes of the mountains. In the 
littoral regions excellent crops are obtained with tlie aid of 
irri^tion. The nioiintainoois excel also in a variety of petty 
trades. 

A railway line of groat importance, connecting the North 
Caucasian line, Rostov to Petrovsk, with the Transcaucasian line, 
Batum to Baku, has been built of late. It runs along the sea- 
coast from Petrovsk, through the Derbcnt “Gate,” to Baku. 

The province is divided into nine districts : Teiiiir-klian-shura, 
Avarian, Andian, Quiiib, Dargo, Kazy-kunmkli, Kastago-Taba- 
saran, Kyiirinsk, and Sanmr. Tho only towns are : Temir-khan- 
shura, capital of the province (9210 inh.), Derbcnt on the Caspian 
(14,821), and Petrovsk, a seaport of some importance (9810). 
The chief towns of tho districts are mere military villages or forts, 
of which the fort of Gunib, tlie last stronghold of Shoinil, has only 
825 inhabitants. (r. a. k.) 

DSf lipAlli the most im]K)rtant commercial centre 
in tho province of Pangasinan, Luzon, Philifipine Islands, 
and the northern terminus of the only railway in the 
islands. It is situated near tho mouth of one of the 
branches of the Agno, but can be afiproached only by 
vessels of very small diuught, because of a narrow bar at 
the river’s mouth. It has a healthful climate, and is the 
chief iK)int of exportation for a very rich province, which 
produces rice, sugar, indigo, Indian corn, and cojira in 
abundance. It hi^ a shipyard in which small sailing 
vessels and steam launches are constructed. The principal 
language is Pangasinan. Population, 16,000. 

Ddhonn^ya — An old West African kingdom, now a 
French colony, bounded on the S. by the Gulf of Guinea, on 
the E. by Lagos, on tho N. and N.W. by the military 
territories of the French Sudan, and the W. by Togolaiid. 
With a coast-line of only 75 miles, the area after tho 
decree of October 1899 (see below) was estimated at about 
59,000 square miles, and the population at about 
450,000, but notliing is as yet known with any degree of 
accuracy on these points. The coast is very low, sandy, 
and obstructed by a bar. Behind the immediate coast- 
line is a line of lagoons, where small steamers can jJy : 
that of Porto Novo, on the east, that of Whidah, the longest 
(26 miles), and that of Grand Poix). The Ofe, the only 
important river (240 miles), drains tho colony from the 
Bariba country to Porto Novo. The Zu is an affluent. 
Tho climate is very hot and moist. Four seasons are well 
marked: the long dry season, from December 1 to 
March 15; tho season of the great rains, from March 15 
to July 15; tho short dry season, from July 15 to 
September 15; and the little rains, from September 16 to 
December 1. The negroes, of whom the population 
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entirely consiets, belong to the Mina, Ewe, Fou, Mahi, Nago, 
and Bariba races. Cultivation is primitive and nine-tenths 
of the lands are waste. Maize, manioc, yams, and potatoes 
grow along the coast ; millet in the interior. The forests 
contain the baobab, tha cocoanut pahn and the oil palm. 
Cattle are rare, and a few years ago the ox was entirely 
unknown. An experimental farm is carried on at Porto Novo. 

France first established factories in 1801 at Whidah, 
after the signature of a treaty with the king. In 1868 a 
similar power was granted at Kotonu, and in 1878 
France received authority to collect the customs at this 
locality. In the meantime, in 1863, the kingdom of 
Porto Novo had accepted the French protectorate, and the 
Anglo-French agreement of 1864 had fixed its boundaries. 
This protectorate was soon afterwards abandoned by 
Napoleon III., but was re-established in J882; in 1885 a 
Franco-German convention assigned Grand Pojjo to France 
and Little Pojmj, to the west of the cofist of Dahomey, 
to Germany. In 1 890, Gkjgl^, king of Dahomey, claimeci 
the right to collect the customs at Kotonu, c(xied to Franco 
in 1878, and to dojiose the king of Porto Novo, while he 
also interfered with the Fren<?h and with the iK)pulation 
protocto(l by France. The dispute ended with a treaty 
wliich securefl to J'Vance her riglits and to the king of 
Dahomey an animal jHinsion of i>800. In 1892 the 
attitude of King Bchanzin rendered a new war necessary ; 
Abomoy, his capital, was takim by General Dodds, his 
states were annexed, and ho himself was sent a prisoner to the 
Antilles. In 1894 the colony was sejiarated from France’s 
other West African jiossossions and became a separate 
administrative unit. Anglo-French conventions of 1889 
and 1898 fixed tlm eastern frontier, and a Franco-German 
convention of 1897 settled the boundary on the west. 
The limits northwards were fixed on the disintegration of 
the French Sudan in 1899, when some of the cantons of 
Kwala, or Nebba, and the territory of Say, on the Niger, 
were added to tlui colony’s possessions. 

The colony is administered by a governor (himself under 
the Governor-General of French West Africa), assisted by 
a council composed of throe official and three civil members. 

[t has a paymaster-general and a justice of peace. It is 
one of the throe French West African colonies which have 
bc^eii allowed to manage their own finances, with the result 
that it is entirely sol f-sn pjior ting. In 1899 the receipts 
amouiite<l to £1 10,634, or £34,634 more than was antici- 
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pated in the budget. The budget for 1901 anticipated 
£89,000, of which the native tax was expected to pr^ooe 
£14,000. The principal items of expenditure provided for, 
apart from £31,000 for the administrative service, were : 
public works, dsc., £21,500; the occupation of Upper 
Dahomey, £19,000; native troops and police, £9000. 
The chief towns are Porto Novo (50,000), the seat of 
government ; Grand Popo (2000), a port ; Kotonu (1000), 
a port; W^hidah, a port; and in the interior, Abomey 
(15,000), the capital of Dahomey, 75 miles from the sea, 
AUada (10,000), and Agony (20,000). 

Tho following table gives the value of tlio principal articles of 
import and export for 1898 and 1899, with tho totals i'or those 
years : — 


Year. 

Imports. 

KxiM>rU. 

Textiles. 

Intoxl- 

cants. 

* Total. 

Palm 

Kernels. 

Palm Oil. 

Total. 

1808 

1800 

'll 

£155,000 

182,000 

£400,000 

4(H,000 

£170,000 

£100,000 

£801,500 

500,000 


In 1898 Groat Britain sent nearly all the textiles, Germany 
nearly all the intoxicants. The exports of kernels to Lu^s was 
more than half the total, while Fraiuse and Germany divided the 
remainder about ecpially. Logos and France each received nearly 
half the oil export. Franco's total sliare of tho imports in 1898 
amounted to only £185,000 ; of tho ox|)orts to only £118,300. 

Franco can only slowly increase her sales, the convention of 
1898 having guaranteed absolute equality in respect of customs. 
Tliere are few roads, but a telegra])h line eoimects Kotonu 
with Abomey, Gurma on the Niger, and Senegal. A railway 
is projected between Kohonoii and the Niger. With Kurojie 
there is telegraphic communication (at Kotonu) over an English 
submarine cable, and steamship communication by lines from 
Bordeaux and Marseilles and Liverpool and Hamburg In 1898, 
of 488 steamers which visited Dahomey, 111 were French, 133 
British, and 156 German. French, Englisli, and American coins 
circulate, and also cowrie shells. The difficulty of firmly establish- 
ing French money as the Iwisis of exchange is one of the problems 
of the colony. 

AuthoriLiea, — Bertin. Heriscigmincnts mr Porto Novo H U 
Dahomey, .Paris, 1890. — Auulet. La Ouerre du Dalwmey. 
Paris, 1894. — Lee. French Colonies. Foreign Office Roiiort, 1900. 
— VAwnie ColoniaZe. Paris, 1900. (p, 

Dalqulrif a village 15 miles east of Santiago de 
Cuba. An expensive iron pier, built by tho American 
shipiJers of Cuban ort^s, was used for the landing of the 
American army in the advance on Santiago in 1898. 
Population (1899), 1380. 
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Modern Chanoks. 

O branch of agriculture underwent greater changes 
during tho closing quarter of the 1 9th century than 
dairy-farming ; within the period named, indeed, the dairy- 
ing industry may be said to have betm revolutionized. 
The two groat factors in this modification were the intro- 
duction alxnit the year 1880 of the centrifugal cream- 
seimrator, whereby tho old slow system of raising cream 
in pans was dispensed with, and the invention some ten 
years later of a quick and easy method of ascertaining tlie 
fat content of samples of milk without having to resort to 
tho tedious processes of chemical analysis. About the 
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year 1875 the» ^riculturists of the United Kingdom, 
influenced by various economic causes, began to turn their 
thoughts more intently in the direction of dairy-farming, 
and to the increased production of milk and cream, butter 
and cheese. .On 24th October 1876 was hold the first 
London Dairy Show, under the auspices of a committee 
of agriculturists,^ and it has been followed by a similar 
show in every subsequent year. The official reixirt of the 
pioneer show stated that there was a much larger attend- 
ance and a greater amount of enthusiasm in the movement 
than even the most sanguine of its promoters anti- 
cipated.” On the day named Professor J. Prince Sheldon 
read at the show a paper on the dairying industry, and 
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proposed the formation of a society to be called the British 
Dairy Farmers’ Association. This was unanimously tLgeeed 
to, and thus was founded an organization which has since 
been closely identified with the development of the dairying 
industry of the United Kingdom. In its earlier publicsr 
tions iibB Association was wont to reproduce from House- 
Acid Words the following tribute to the cow : — 

** If civilized people were ever to lapse into the worship of animals, 
the Cow would certainly be their chief goddess. What a fountain 
of blessings is the Cow 1 She is the mother of beef, the source of 
butter, the original cause of cheese, to say nothing of shoe-horns, 
hair-combs, and upper leather. A gentle, amiable, ever-yielding 
oreature, who has no Joy in her family affairs which she does not 
share with man. We rob her of her children that we may rob her 
of her milk, and we only care for her when the robbing may be 
perpetrated.*’ 

The Association has, dii^ctly or indirectly, brought about 
many valuable reforms and improvements in dairying. Its 
London shows have provided, year after year, a variety of 
object-lessons in cheese, in butter, and in dairy equipment. 
In order to demonstrate to producers what is the ideal to 
aim at, there is nothing more effective than a competitive 
exhibition of products, and the approach to uniform ex- 
cellence of character in cheese and butter of whatever 
kinds is most obvious to those who remember what these 
products were like at the first two or three dairy shows. 
Simultaneously there has been a no less marked advance 
in the mechanical aids to dairying, including, in fiarticular, 
the centrifugal cream-separator, the crude germ of which 
was first brought before the public at the International 
Dairy Show held at Hamburg in the spring of 1877. The 
Association in good time set the example, now lieneficially 
followed in many parts of Great Britain, of providing 
moans for technical instruction in the making of cheese 
and butter, by the establishment of a dairy school in the 
Vale of Aylesbury, subsequently removing it to now and 
excellent premises . at Heading, where it is known as the 
British Dairy Institute. The initiation of butter-making 
contests at the annual dairy shows stimulated the com- 
|)etitive instinct of dairy workers, and afforded the public 
useful object-lessons; in more recent years milking com- 
petitions have been added. Milking trials and butter tests 
of cows conducted at the dairy shows have afforded results 
of much practical value. Many of the larger agricultural 
societies Imve found it expedient to include in their annual 
shows a working dairy, wherein butter-making contests are 
held and public demonstrations are given. 

What are regarded as the dairy breeds of cattle is illus- 
trated by the prize schedule of the annual Loudon Dairy 
<8how, in which sections are provided for cows and heifers 
of the Shorthorn, Jersey, Guernsey, Red Polled, Ayrshire, 
Kerry, and Dexter breeds, the characteristics of which are 
set forth in the article Agbicuitube. A miscellaneous 
class is also provided, the entries in which are mostly 
cross-breds. There are likewise classes for Shorthorn 
bulls, Jersey bulls, and bulls of any other pure breed, but 
it is stipulated that all bulls must be of proved descent from 
dams that have won prizes in the milking trials or butter 
tests of the British Dairy Farmers* Assooiation or other 
high-class agricultural society. The imxK)rtauce of securing 
dairy characters in the sire is thus recognized, and it is 
notified that, as the object of the bull classes is to encourage 
the breeding of bulls for dairy purposes, the prizes are to 
be given solely to animals exhibited in good stock-getting 
condition. 

Milk and Butter Tests. 

The award of prizes in connexion with milking trials 
cannot be determined simply by the quantity of milk 
yielded in a given period, say twenty-four hours. Other 
matters must obviously be taken into consideration, such 
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as the quality of the milk and the time that has clatwed 
since the birth of the last calf. With regard to the former 
point, for example, it is quite possible for one cow to give 
more milk than another, but for the milk of the second 
cow to include the larger quantity of butter-fat The 
awards are therefore determined by the total numlnir of 
points obtained according to the following scheme : — 

One point fw eveiy ten days since calving (deducting the first 
forty days), with a maximum of fourteen points. 

One ^int for every iwuiid of niilk, taking the average of two 
days* yield. ® 

Twenty i»oints for every i>ound of hutter-fat i>roduc(id. 

Four i>oints for every pound of “solids other than fat.’* 

Ten points each time the fat is helow 3 mt cent. 

Ten iwinte each time the solids other than fat faU below 8*5 
l)er cent. 

This method of award is at present the best that can l>e 
devised, but it is possible that, as exiierience accumulates, 
some rearrangement of the i)oint8 may bo found to Iks 
desirable. Omitting many of the details, Table 1. shows 
some of the results in the case of the Shorthorn and Jersey 
cows to which prizes were awarded in 1900. The days 
“ in milk ” denote in eiush case the number of days tliat 
have elapsed since calving; and if the one day’s yield of 


Table I. Mze SJiorthom and Jersey Cows in the Milkiny Trials^ 
London^ Dairy Show, 1900. 


Cow. 

Age. 

In 

Bilk. 

Milk 

iKjr 

liay. 

Fat. 

t)ther 

Solids. 

ToUl 

I'nitils. 

Shokthobnb elimblo 
for Herd-Book — 

Yeem. 

Days. 

tt> 

For 

Por 

No. 

Heroine III. 

6 

Cl 

52*4 

3*7 

8*3 

91*6 

Musical 

7 

16 

45*2 

3*2 

9*3 

90*8 

Lady Rosedale 
Shorthorns not 

8 

48 

47*8 

3*5 

9*0 

88*7 

eligible for Herd- 
Book — 







Granny 

9 

33 

70*2 

3*5 

8*9 

144*1 

Cherry . 

9 

108 

55*5 

4*0 

8*9 

127 1 

Chance . 

Jerseys — 

6 

23 

60*0 

1 

3*6 

8*9 

124*6 

Sultane 14 th 

12 

250 

41*7 

4*9 

9*4 

112 

Queen Bess . 

74 

136 

39*4 

4*8 

9*0 

101 

Gloaming IV, 

7 

156 

30*5 

6*7 

9*5 

94*9 


milk is desired in gallons, it can he obtained apx>roxi- 
mately^ by dividing the w^eight in |X)Ui]ds by 10 : thus, 
the Shorthorn cow Heroine III. gave 52*4 fti, or 6*24 
gallons, of milk per day. The table is incidentally of 
interest as showing how BU{)erior as milch kine are the 
unregistered or non-X)odigree Shorthorns — which are tyjiical 
of the great majority of dairy cows in the United Kingdom 
— as comjiared with the pedigree animals entered, or 
eligible for entry, in Coates’s Herd-Book. The evening’s 
milk, it should be added, is nearly always richer in fat than 
the morning’s, but the j)ercentages in the table relate to 
the entire day’s milk. 

The milking trials are based upon a chemical test, as it 
is necessary to determine the jjercentage of fat and of 
solids other than fat in each sample of milk. The butter 
test, on the other hand, is a churn test, as the cream has 
to be separated from the milk and churned. The following 
is the scale of points used at the London Dairy Show iu 
making awards in butter tests : — 

One point for every ounce of butter ; one iioint for every coiii- 

S leted ten days since calving, deducting the first forty days, 
laximum allowance for ijeriod of lactetioii, 12 points. 

^ A gallon of milk weighs 10 3 lt>, so that very little error is in- 
volved in converting ijouuds to gallons by dividing the number of 
pounds by 10. 
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Fiaotioiks of ounoei of butter, and itioomplete periods of less then 
ten days, to be worked out in decimaU and added to the total 
points. 

In the case of cows obtaining the same number of points, the 
prise to be awarded to the cow that has been the longest time in 
milk. 

No prize or certifioate to )>e given in the ease of : — 

(a) Cows under five years old failing to obtain 28 points. 

(b) Cows five years old and over failing to obtain 82 |K)intH. 

Tile imiDner in which butter tests are decided will be 
rendered clear by a study of Table II. It is seen that 
whilst the much larger Shorthorn cows — having a bigger 
frame to maintain and consuming more food — gave both 


Table II. Prize Skorthom atid Jersey Cowa in the BvUer Teata, 
London Dairy Show, 1900. 


Cowf. 

Anro. 

In 

Milk. 

Milk 

jMjr 

Day. 

llutUir. 

Milk to 
1 lb 

Suitor. 

Points 

for 

Butter. 

Points 

for 

Lacta- 

tion. 

Total 

Points. 


Yeun. 

Dayit. 

01. 

Ill ox. 

■■ ' 

111 

No. 

Na 

No. 

SUORTHOHNH- 








iMt . 

0 

104 

85 2 

2 54 

23-67 

37*26 

6*40 

48*06 

Slid 

0 

H4 

72 7 

2 lOj 

27*11 

42*76 


42*76 

8nl 

7 

88 

58 5 

! 2 7} 

28*47 

89*76 


39*76 

Jkrmkvh 









iBi 

7 

ir,7 

29 10 

2 21 

1.3*83 

84*26 

11*70 

46*96 

; Slid 

4 

108 

88 10 

2 8 

15*37 

35*00 

6*80 

41*80 

1 8rd . 

1 

12 

‘Aor 

40 18 

1 12 

23-32 

28*00 

12*00 

40*00 


more milk and more butter in the day of twenty-four 
hours, the Jersey milk was much the richer in fat. In 
the case of the first-jirize Jersey the butter ratio,*’ as it 
is termed, was excellent, as only 13*83 lb of milk were 
retjuirod to yield 1 lb of butter; in the case of the 
secoud-prize Hhorthorn, practically twice this quantity (or 
27*11 Ib) was needed. Moreover, if the days in milk are 
taken into account, the difference in favour of the Jersey 
is seen to lie 1 23 days. 

The butter-yielding cai>acity of the choicest class of 
butter cows, the Jerseys, is amply illustrated in the results 
of the butter tests conducted by the English Jersey Cattle 
Society over the jieriod of fourteen years 1886 to 1899 
inclusive. These tc^^ts have been carried out year after 
year at half a dozen different shows, and the results are 
cltissified in Table HI. according to the age of the animals. 
The average time in milk is measured by the number of 
days since calving, and the milk and butter yields are 


Table 111. Summary of (he Kngliah Jersey Cattle Society's 
Butter I'ests, Fourteen Years, 1886 to 1899, 


Cows’ Ages. 

Cows 

Tuslod. 

Averam 
Time iii 
Milk. 

Avenure 

Milk 

Yield. 

Average 

Butter 

Yield. 

1 

Quantity 
Milk to 
lib. 
Butter. 

Years. 

No. 

Days. 

1b ox. 

lb ox. 

lb 

Ito 2 . 

2 

34 

15 2 


0 13 

18*48 

2 „ 8 . . 

f»7 

73 

24 15^ 


1 61 

18-74 

8„ 4 . . 

108 

77 

29 14^ 


1 10 

18*42 

4 6 . . 

165 

72 

32 5i 


I Ui 

19*01 

6 „ 6 . . 

188 

80 

32 15: 

' 

1 12 

18-76 

6 „ 7 . . 

189 

89 

34 7^ 

■ 

1 18 

18*92 

7 „ 8 . . 

189 

84 

33 11:1 

: 

1 

18-40 

8 9 . 

71 

82 

88 6^ 


1 12 

19*03 

9 „ 10 . 

42 

92 

82 6^ 


1 11* 

18*95 

10 11 . 

81 

88 

85 4 


1 14* 

18*60 

11 „ 12 . . 

16 

89 

87 1 


1 18* 

19*96 

12 „ 13 . . 

18 

95 

34 Ij 

\ 

1 10* 

20-56 

13 „ 14 . . 

8 

54 

42 1 

[ 

2 

19-85 


those for the day of twenty-four hours. The last column 
shows the ** butter ratio.” This number is lower in the 
case of the Jerseys than in that of the general run of 
dairy cows. The average results from the total of 1023 
cows of the various ages are: — One day’s milk, 32 lb 
2| oz., equal to about 3 gallons, or 12 quarts; one day’s 


butter, 1 lb lOf oz. ; butter ratio, 19*13, or about 16 pints 
of milk to 1 lb of butter. Individual yields are sometimes 
extraordinarily high. Thus at the Tring show in 1899 
the three leading Jersey cows gave the following results : — 


Oow. 

Age. 

Live- 

Weight. 

In Milk. 

Butter. 

Butter 

Ratio. 

Sundew 4th 

Yeani. 

lb 


1b 01. 


8 

929 

8 6* 

15*10 

Madeira 5th 

7 

1060 

107 

2 15* 

16*14 

Sm . 

7 

864 

44 

8 4 } 

18*32 


The eight prize-winning Jerseys on this occasion, with 
an average weight of 916 lb and an average of 117 days 
in milk, yield^ an average of 2 lb 9 oz. of butter per 
cow in ^e twenty-four hours, the butter ratio working out 
at 16*69. At the Tring show of 1900 a Shorthorn cow 
Cherry gave as much as 4 lb 4^ oz. of butter in twenty- 
four hours; she had been in milk 41 days, and her butter 
ratio worked out at 15*79, which is unusually good for a 
big cow. 

In the six years 1895 to 1900 inclusive 285 cows of 
the Shorthorn, Jersey, Guernsey, and Bed Polled breeds 
were subjected to butter tests at the London Dairy Show, 
and the general results are summarized in Table IV. 


Table IV. Average Butler Yielda wnd BvUer Ratios at the London 
Dairy Show, Six Years, 1895 to 1900. 


Breed. 

No. of 
Cows. 

In 

Milk. 

Butter. 

Milk to 1 lb 
Butter. 

Shorthorn . 

106 

Days. 

50 

lb ox. 

1 11 

tti 

28-81 

Jersey 

126 

99 

1 10* 

19*15 

Guernsey . 

28 

72 

1 9* 

21*86 

Red Polled. 

80 

60 

1 4J 

80*29 


Although cows in the showyard may perhaps be some- 
what upset by their unusual surroundings, and thus not yield 
so well as at home, yet the average results of these butter- 
test trials over a number of years are borne out by the 
private trials that have taken place in various herds. The 
trials have, moreover, brought into prominence the peculi- 
arities of different breeds, such as : (a) that the Shorthorns, 
Bed Polls, and Kerries, being cattle whose milk contains 
small fat globules, are better for milk than the Jerseys 
and Guernseys, whose milk is richer, containing larger- 
sized fat globules, and is therefore more profitable for 
converting into butter ; {b) that the weights of the animals, 
and consequently the proiK>rtionate food, must be taken 
into account in estimating the cost of the dairy produce ; 

(c) that the influence of the stage reached in the period of 
lactation is much more marked in some breeds than in 
others. 

An instructive example of the milk-yielding cai^acity of 
Jersey cows is afforded in the carefully kept records of 
Lord Bothschild’s herd at Tring Park, Herts. The follow- 
ing are the figures, the gallons being calculated at the rate 
of 10 1b of milk to the gallon : — 

In 1897, 80 cows averaged 6896 lb, or 640 gallons per oow. 

In 1898, 29 „ „ 6209 „ 621 „ 

In 1899, 87 „ „ 6430 „ 643 

In 1900, 89 6186 „ 614 

The average over the four years works out at about 
630 gallons per cow per annum. 

Cows of larger type will give more milk than the 
Jerseys, but it is less rich in fat. The milk record for 
the year 1900 of the herd of Bed Polled cattle belonging 
to Mr Garrett Taylor, Whitlingham, Norfolk, affords a 
good example. The cows in the herd, which had before 
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1900 produced one or more calves, and in 1900 added 
another to the list, being in full profit the greater part of 
the year, numbered 82. Their total yield was 521,950 lb 
of milk, or an average of 6366 fb — equivalent to about 
636 gallons — per cow. In 1899 the average yield of 96 
cows was 6283 lb, or 628 gallons; in 1898 the average 
yield of 76 cows was 6473 B), or 647 gallons. Of cows 
which dropped a first calf in the autumn of 1899, one of 
them — Lemon — milked continuously for 462 days, yield- 
ing a total of 7166 Tb of milk, being still in milk when the 
herd year closed on 27 th December. Similar cases were 
those of Nora, which gave 9066 lb of milk in 455 days ; 
Doris, 8138 lb in 462 days; Brisk, 9248 lb in 469 days; 
Della, 8806 & in 434 days, drjdng 28 days l)efore the 
year ended ; and Lottie, 6327 lb in 394 days, also drying 
28 days before the year ended ; these were all cows with 
their first calf. Eight cows in the herd gave milk on 
every day of the 62 weeks, and 30 others had their milk 
recorded on 300 days or more. Three heifers which pro- 
duced a first calf before 11th April 1900, averaged in the 
year 4669 lb of milk, or about 466 gallons. In 1900 
three cows, Eyke Jessie, Kathleen, and Doss, each gave 
over 10,000 lb, or 1000 gallons of milk; four cows gave 
from 9000 lb to 10,000 lb, two from 8000 lb to 9000 fb, 
17 from 7000 lb to 8000 lb, 19 from 6000 ft to 7000 Ib, 
30 from 5000 lb to 6000 B), and 16 from 4000 lb to 
5000 lb. The practice, long followed at Whitlingham, of 
developing the milk-yielding habit by milking a young 
cow so long as she gives even a small quantity of milk 
daily, is well supported by the figures denoting the results. 

Though milking trials and butter tests are not usually 
available to the ordinary dairy farmer in the management 
of his herd, it is, on the other hand, a simple matter for 
him to keep what is known as a milk register. By a 
milk register is meant a record of the quantity of milk 
yielded by a cow. In other words, it is a quantitative 
estimation of the milk the cow gives. It affords no in- 
formation as to the quality of the milk, or as to its butter- 
yielding or cheese-yielding capacity. Nevertheless, by its 
aid the milk-producing caitacity of a cow can be 
ascertained exactly, and her character in this respect can 
be expressed by means of figures about which there need 
be no equivocation. A greater or less degree of exactness 
can be secured, according to the greater or less frequency 
with which the register is taken. Even a weekly register 
would give a fair idea as to the milk yields of a cow, and 
would be extremely valuable aa compared with no raster 
at all. 

The practice of taking the milk register, as followed in 
a well-known dairy, may be briefly described. The cows 
are always milked in the stalls, and during summer they 
are brought in twice a day for this purpose. After each 
cow is milked, the pail containing the whole of her milk 
is hung on a spring balance suspended in a convenient 
(losition, and from the gross weight indicated there is 
deducted the already known weight of the imU The 
difference, which represents the weight of mil^, is recorded 
in a book suitably ruled. This book when open presents 
a view of one week’s records. In the left-hand column 
are the names of the cows ; on the right of this are fourteen 
columns, two of which receive the morning and evening 
record of each cow. In a final column on the right appears 
the week’s total yield for each cow; and space is also 
allowed for any remarks. Fractions of a pound are not 
entered, but 18 lb 12 oz. would be recoided as 19 

^ A portable milk-weighing applianoe is made in which the weight 
of the pail is included, and an indicator shows on a dial the exact 
weight in pounds and; ounces, and likewise the volume in gallons and 
pints, of the milk in the paiL When the pail is empty the indicator 
of course points to zero. 
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whereas 21 B) 5 oz. would appear as 21 B), so that a 
fraction of over half a i>ound is considered as a wliolc 
pound, and a fraction of under half a ix)uud is ignored. 
By dividing the pounds by 10 the yield in gallons is rciulily 
ascertained. 

Every dairy farmer has some idea, its tu eacli his 
cows, whether she is a good, a l)ad, or an indillercnt. 
milker, but such knowledgt? is at Ijcst only vague. By 
the simple means indicated tlie cliaratitcr of each cow as a 
railk-pr^ucer is slowly but surely recorded in a manner 
which is at once exact and definite. Huch a record is 
particuhirly valuable to the farmer, in that it shows to him 
the relative milk-yielding capacities of liis cows, and thus 
enables him gradually tf) weed out the naturally ])Oor 
milkps and replace them by better ones. It also guides 
him in regulating the supply of food according to the yield 
of milk. The register will, in fact, indicate unerringly 
which are the best milk-yielding cows in the dairy, am I 
which therefore are, with the milking cajiocity in view, 
the best to breed from. 

The simplicity and iuexjiciisivcness of the milk register 
must not 1x5 overlooked. These arc features which >h«»ul(l 
commend it especially to the notice of small dairy fai'uiers, 
for with a moclerate nnmlier of cows it is j)articiilarly easy 
to introduce the register. But even with a large dairy it 
will he found that, as soon as the system has got fairly 
established, the additional time and trouble involved will 
sink into insignificance when compared with the benefits 
which accrue. 

The imi.)ortanre of ascertaining not only the fiiiantity 
but also the quality of milk is aptly illustrated in the case 
of two cows at the Tring show, 1900. The one cow gave 
in 24 hours 41 gallons of milk, wliich at 7d. jx^r gallon 
would work out at al)out 28. 7d. ; she made 2 lb 12 oz. 
of butter, which at Is. 4d. ixjr B) would bring in 3s. 8d. ; 
consequently by selling the milk the owner lost alxnjt 
Is. Id. per day. The second cow gave gallons of milk, 
which would work out at 3s. Id.; she made 1 lb 12 oz. 
of butter, which would only be worth 2s. 4d., so that by 
converting the milk into butter the owner lost 9d. i>er day. 

The colour of milk is to some extent an indication of 
its quality — the deejxjr th(5 colour the lx5tter the quality. 
The colour depends uix>n the size of the fat globules, a 
deep yellowish colour indicating large globules of fat. 
When the globules are of large size the milk will churn 
more readily, and the butter is better l)oth in quality and 
in colour. 

The following fifty dairy rules relating to the milking 
and general management of cdws, and to the care of milk 
and dairy utensils, were drawn up on behalf of, and 
published by, the United States Department of Agriculture 
at Washington. They are given here witli a few merely 
verbal alterations : — 

THE OWNElt AND HX8 llELPEUS. 

1. Read current dairy literature and keep posted on now ideas. 

2. Observe and enforce tlie utmost cdeaiiliness about the* cattle, 

their attendants, the cow house, tlie dairy, and all utensils. 

3. A person sufTering from any disease, or wlio has been exjioscd 

- to a contamous disease, must remain away from the cows 

and the milk. 

THE row HOUSE. 

4. Keep dairy cattle in a shed or building by thcinselves. It 

is preferable to have no cellar below and no storage loft 
above. 

5. Cow houses should be well ventilated, lighted, and drained ; 

should have tight floors and walls, and.be plainly constructed . 

6. Never use musty or dirty litter. , . , , ^ 

7. Allow no strong-smelling material in the cow bouse for any 

lentil of time. Store the manure under cover outside the 
cow house, and remove it to a distance as often as practic- 
able. 

S. HI. - 44 
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8. Wliitewash the cow housti once or twice a year ; use gypsum 
ill the manure gutters daily. 

1). Use no dry, dusty fewl just previous to milking ; if fodder is 
dusty, sminkle it before it is fed. 

10. Clean and thoroughly air the cow liouse before milking; in hot 

weather sprinkJe the flcKir. 

11. Keep the cow house and dairy room in good condition, and 

then insist that the dairy, nu^tory, or place whore the milk 
goes bo kept e<piully well. 

THE cows. 

12. Have the herd eiamined at least twice a year by a skilled 

veterinarian. 

13. Promptly remove from the herd any animal Hus|)ected of being 

in bad health, and reject her milk. Never add an animal 
to the herd until it is ascertained to be free from disease, 
es|)Ocially tuberculosis. 

11. Do not move cows faster tlian a comfortable walk while on the 
way to the place of milking or feeding. 
ir». Never allow the cows to be excited by hard driving, abuse, 
loud talking, or unnecessary disturbance ; do not expose 
ilicm to cola or storms. 

1 6. Do not change the feed sudrleuly. 

17. Feed liberally, and use only fresh, palatalde feod-stufTs; in no 

case sliould d({c.omposcd or mouldy niatorial be used. 

18. Provide water in abundance, easy of access, and always pure ; 

fresh, blit not too cold. 

1 0. Salt should always be accessible to the cows. 

20. Di> not allow any stroiig-lluvourcd food, like ^rlic, cabbages, 

and l-uniips, to be eaten, except immediate^ after milking. 

21. Clean the entire skin of the cow daily. If hair in the region 

of the udder is not easily kejit clean, it should bo clipped. 

22. Do not use the milk within twenty days before calving, nor for 

tlirec to five days afterwards. 

MILKING. 

23. The milker should he clean in all respects ; he should not use 

tobacco while milking ; ho should wash and dry his hands 
just before milking. 

24. The milker should wear a clean outer garment, used only when 

milking and kept in a clean place at other times. 

2.'i. Brush the udder and surrounding iiarts just before milking, 
and wipe them with a clean damp cloth or 8j[)ongo. 

20. Milk quietly, (piickly, cleanly, and thoroughly. Cows do not 
^ like nnneccBsary noise or delay. Comnionce niilking at 
exactly the sariK? hour every morning and evening, and 
milk the cows in the same order. 

K7. Throw away (but not on the floor — better iii the gutter) the 
first two or three streams from each teat ; this milk is very 
watery and of litth* value, but it may injure the rest. 

28. If in any milking a jiart of the milk is bloody or stringy or 
unnatural in apfs'iiraiice, the whole should be rejected. 

2!». Milk with dry liam.ls ; never let the hands come in contact 
with the milk. 

30. Do not allow dogs, eats, or loafers to be around at milking 
time. 

81. If any acchhmt iKyiirs by which a pail, full or jiartly full, of 
milk IssiomcH dirty, do not try to remedy this by straining, 
but reject all this milk and rinse the fioil. 

32. Weigh and rvnumi tlie milk given by each cow, and take a 

sample morning and night, at least once a week, for testing 
by the fat tost.' 

TAKK OK MILK. 

33. Kemovo the milk of ever}' cow at once from the cow house to a 

(dean diy r<K>m, wliere the air is pure and sweet. Do not 
allow cans to roiuaiii in the cow house while they are being 
hllod witli milk. ® 

34. Strain the milk through a metal gauze and a flannel cloth or 

layer of cotton as soon as it is drawn. 

35. Cool the milk as soon as strainod—to 45“ F. if the milk is 

for shipment, lu* to fiO"* if for homo use or delivery to a 
factory. 

36. Never close a can c^ontainiug warm milk. 

•U, If the cover is left off the can, a ]>ieco of cloth or mosquito 
netting should he used to keep out insects. 

3S. If milk is stored, it should be kept in tanks of fresh cold water 
(renewed as ofU*n os the temperature increases to any 
rnatoiial extent), in a clean, dry, cold room. Unless it is 
desired to remove cream, it should be stirred with a tin 
HtiiTcr often enough to prevent the forming of a thick cream 
layer. 

39. Ki«p tlio night milk under shelter so that rain cannot get into 

the cans. In warm weather keep it in a tank of fresh cold 
water. 

40. Never mix fresh warm milk with that which has been cooled. 


il. Do not allow the milk to freeze. 

42. In no oiraumstanoee should anything be added to milk to 
prevent its souring. Gleanlmess and cold are the only 
preventives needed. 

48. All milk should be in good condition when delivered at a 
creamery or a eheesery. This may make it necessary to 
deliver twice a day during the hottest weather. 

44. When cans are baulea far they should be full, and carried in a 

spring waggon. 

45. In hot weather cover the cans, when moved in a waggon, with 

a clean wet blanket or canvas. 

THE UTENSILS. 

46. Milk utensils for farm use should be made of metal and have 

all joints smoothly soldered. Never allow them to become 
rusty or rough inside. 

47. Do not haul waste products back to the fann in the cans used 

for delivering milk. When this is unavoidable, insist that 
the skim milk or whey tank be kept clean. 

48. Cans us^ for the return of skim milk or whey should be 

emptied, scalded, and cleaned as soon as they arrive at the 
farm. 

49. Clean all dairy utensils by first thoroughly rinsing them in 

warm u ater ; next clean inside and out witli a brush and 
hot water in which a cleaning material is dissolved ; then 
rinse and, lastly, sterilize by boiling water or steam. Use 
pure water only. 

50. After cleaning, keep utensils inverted in pure air, and sun if 

possible, until wanted for use. 

Food and Milk Production. 

In their comprehensive paper relating to the feeding 
of animals, published in 1895, Lawes and Gilbert discussed 
amongst other questions that of milk production, and 
directed attention to the great difference in the demands 
made on the food-— on the one hand for the production of 
meat (that is, of animal increase), and on the other for the 
production of milk. Not only, however, do cows of 
different breeds yield different quantities of milk, and 
milk of characteristiisally different composition, but in- 
dividual animals of the same breed have very different 
milk-yielding capacity; and whatever the capacity of a 
cow may be, she has a maximum yield at one iieriod of 
her lactation, which is followed by a gradual decline. 
Hence, in comparing the amounts of constituents stored 
up in the fattening increase of an ox with the amounts of 
the same constituents removed in the milk of a cow, it is 
necessary to assume a wide range of difference in the yield 
of milk. Accordingly, Table V. shows the amounts of 
nitrogenous substance, of fat, of non-nitrogenous substance 
not fat, of mineral matter, and of total solid matter, carried 
off in the weekly yield of milk of a cow, on the alternative 
assumptions of a production of 4, 6, 8, 10, 12, 14, 16, 18, 
or 20 (piarts per head jicr day. For comparison, there is 
given at the foot of tlie table the amounts of nitrogenous 
substance, of fat, of mineral matter, and of total solid 
matter, in the weekly increase in live-weight of a fatten- 
ing ox of an average weight of 1000 lb — first, on the 
assumption of a weekly increase of 10 Ib, and, secondly, 
of 15 lb. The estimates of the amounts of constituents 
in the milk are based on the assumption that it will con- 
tain 12*5 ppr cent, of total solids — consisting of 3*65 
albuminoids, 3*50 butter-fat, 4*60 sugar, and 0*75 of 
mineral matter. The estimates of the constituents in the 
fattening increase of oxen are founded on determinations 
mode at Bothamsted. 

With regard to the very wide range of yield of milk per 
head per day which the figures in the following table 
a^ume, it maj^ be remarked that it is by no means impos- 
sible that the same animal might yield the largest amount, 
namely, 20 quarts, or 5 gallons, jier day near the beginning, 
and only 4 quarts, or 1 gallon, or even less, towards the end 
of her period of lactation. At the same time, an entire herd 
of, for example, Shorthorns or Ayrshires, of fairly average 
quality, well fed, and including animals at various periods 
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of lactation, should not yield an average of less than 8 
quarts, or 2 gallons, and would seldom exceed 10 quarts, 
or 2^ gallons, per head per day the year round. 


Table Y. CtmpaHam of iho CofOMUtuonU qf Food earrUd qjf in 
MUk, and in ^ FaUening Increaoe of Oxen, 


[1 OaUons 10*38 &>.] 

Nitro- 

tfenoui 

Sub- 

Htanoe. 

Fat. 

Non- 
Nitro- 
genouf 
Sub- 
•tanoe 
not Fat 
(Sugar). 

Mineral 

Matter. 

Total 

Solid 

Matter. 

Jn Milk per Week, 

If:— 

4 quarts per head per day 

14,, ,, 1 , 

20 ,, ,, ,, 

Hi 

2*64 

3*96 

5-28 

6*60 

7-92 

9*24 

10*66 

11*88 

13*20 

1b 

2.53 

3*80 

6*06 

6*33 

7*69 

8*86 

10*12 

11*39 

12*65 

lb 

8*33 

4*99 

6*66 

8*32 

9*99 

11*65 

13*.32 

14*98 

16*6.5 

lb 

0*54 

0*81 

1*08 

1*86 

1*62 

1*89 

2*16 

2*43 

2*70 

1b 

9*04 

18*56 

18*08 

22*60 

27*12 

81*64 

86*16 

40*68 

46*20 

Jn Increase, in Live- Weight 2 )cr Week, — Oxen, 

If 10 lb incroane 

If 15 lb increase 

0*7.0 

1*13 

6*35 

9*53 


0*15 

0*22 

7*26 

10*88 


For the sake of illiiHtration, an average yield of milk of 
10 quarts, equal gallons, or l)etween 20 and 2G H) {)er 
head ])er day, may lie assumed, and the amount of con- 
Htituenti^ in the weekly yield at this rate may be compared 
with that in the weekly increase of the fattening ox at 
the higlier rate assumed in the table, namely, 15 lb |ier 
1 000 live-weight, or 1 *5 jier cent, jier week. It is seen 
that whilst of the nitrogenous substance of the food the 
amount stored up in the fattening increase of an ox would 
lx‘ only VI 3 B), the amount carried off os such in the 
milk would be 6’G lb, or nearly six times as much. Of 
mineral matter, again, whilst the fattening increase would 
only require about 0*22 lb, the milk would carry off 
1 ’35 lb, or again about six times as much. Of fat, how- 
ever, whilst the fattening increase would contain 9*53 lb, 
the milk would contain only 6 '33 ®), or only about two- 
thirds as much. On the other hand, 'whilst the fattening 
increase contains no other non-nitrogenous substance than 
fat, the milk would carry off 8 '32 lb in the form of milk- 
sugar. This amount of milk-sugar, reckoned as fat, would 
correspond approximately to the difference between the 
fat in the milk and that in the fattening increase. 

It is evident, then, that the drain upon the food is very 
much greater for the production of milk than for that of 
meat. This is esjiecially the case in the important item 
of nitrogenous substance ; and if, as is frequently assumed, 
the butter-fat of the milk is at any rate largely derived 
from the nitrogenous substance of the food, so far as it is 
so at least about two parts of such substaneb would be 
required to produce one of fat. On such an assumption, 
therefore, the drain upon the nitrogenous substance of the 
food would be very much greater than that indicated in 
the table as existing as nitrogenous substance in the milk. 
To this ixjint further reference will be made presently. 

Attention may next be directed to the amounts of food, 
and of certain of its constituents, consumed for the pro- 
duction of a given amount of milk. This ix>int is illus- 
trated in Table VI., which shows the constituents consumed 
Ijer 1000 lb live-weight per day in the case of the 
Rothamsted herd of 30 cows in the spring of 1884. On 
the left hand are shown the actual amounts of the different 
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foods consumed per 1000 lb live-weight i)er day ; and in 
the respective columns are recorded— first the amounts of 
total dry substance which the foods contained, and then 
the amounts of digestible nitrogenous, digestible noii- 
nitrogenous (reckoned as starch), and digestible total 
organic substance which the different foods would supply ; 
these being calculated according to Lawes and Gilbert's 
own estimates of the percentage composition of the foods, 
and to Wolft*’s estimates of the projiortion of the several 
constituents which would lie digestible. 

The first column shows that the amount of total dry 
substance of food actually consumed by the lierd, pei* 
1000 lb live-weight per day, was scarcely 20 lb, whilst 
Wolffs^ estimated requirement, as stated at the foot of 
the table, is 24 lb. But his ration would doubtless consist 
to a greater extent of hay and straw-chaff, containing a 
larger proportion of indigestible and effete w'oody fibre. 
The figures show, indeed, that the Kothamsted* ration 
supplied, though nearly the same, even a somewhat less 
amount of total digestible constituents than Wolff's. 


Table VL Comtituenla consumed per 1000 lb Live- irciijkt per 
Dapt for Sustenance and for MUk- Production; The. Hoiham- 
sted Herd of 30 CowSy Sprint/ 1884. 





Digestible. 



Total 

Dry 

Sub- 

Btanee. 

Nitro- 

irenoue 

Hul>- 

Hlaticp. 

Non-Nitro’ 
genous 
SubstAiioe 
(as Starch). 

Totol 
Nitro- 
genous 
and Non* 
Nitro- 
genous 
Substance. 


lb 

!1» 

tt> 

Ill 

3*1 lb Cotton cake . 

2*76 

1*07 

1-.50 

2*57 

2*7 lb Bran 

2*33 

0*33 

1*09 

1*42 

2-8 ft Hay-cthaff 

2*34 

0*15 

1*18 

1-33 

,5*6 lb Oat-Rtraw -chair 

4*64 

0*08 

2*21 

2*29 

62 8 n» Mangel . 

7*85 

1*01 

5*73 

6*74 

Total 

19*92 

2*64* 

11*71 * 

1 4 

Required for sustenance . 


0*57 

7*40 

7*9^ 

Available for milk 


2-07 

4*31 

6*38 

In 23*3 lb milk . 


0-85 

8*02 

3*87 

Excess in food 

... 

1*22 

1 *29 

2*51 

Per 1000 lb Xiiv- Weight, 




lb 

lb 

n> 


Wolff .... 

24 

2*5 

1*2 *51 

15*4 


* Albuminoid rotlo, 1 ■4*4. 
t Exclusive of (1'4 fat ; albuminoid ratio, 


Of digestible nitrogen substance, the food supplied 
2 '64 lb per day, w'hilst the amount estimated to be ne- 
quired for sustenance merely is 0*57 ff) ; leaving, therefore, 
2*07 available for milk-production. The 23*3 lb of 
milk yielded per 1000 lb live-weight im day would, how- 
ever, contain only 0’85 lb ; and there would thus remain 
an apj>arent excess of 1*22 lb of digestible nitrogenous 
substance in the food supplied. But against the amount 
of 2*64 fl) actually consumed, Wolff's estimate of the 
amount required for sustenance and for milk-j»roduction is 
2*5 lb, or but little less than the amount actually con- 
sumed at Rothamsted. On the assumption that the 
ex]jenditure of nitrogenous substance in the jirodiiction of 
milk is only in the formation of the nitrogenous sul)stances 
of the milk, there ■would appear to have been a consider- 
able excess given in the food. But Wolff's estimate 
assumes no excess of supply, and that the whole is 
utilized ; the fact being that he supposes the butter-fat of 


Lnrwflfic. FUtterunffshhiry Aiifl., 1888, p. ‘240. 
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the milk to have been derived largely, if not wholly, from 
the albuminoids of the food. 

It has been shown that although it is jiossible that 
some of the fat of a fattening animal may be produced 
from the albuminoids of the food, certainly the greater 
part of it, if not the whole, is derived from the carbo- 
hydrates. But the physiological conditions of the pro- 
duction of milk are so ditferent from those for the 
production of fattening increase, that it is not admissible 
to judge of the sources of the fat of the one from what 
may Ixs established in regard to the other. It has been 
assumed, however, by those who maintain that the fat of 
the fattening animal is formed from albuminoids, that the 
fat of milk must be formed in the same way. Disallowing 
the legitimacy of such a deduction, there do, nevertheless, 
seem to h& reasons for su[)|X)sing that the fat of milk 
may, at any rate in large proiKirtion, be derived from 
albuminoids. 

Thus, as compared with fattening increase, which may 
in a sense be siiid to Ijc little more than an accumulation 
of reserve material from excess of food, milk is a Hjiecial 
2 )roduct, of a sjs^cial gland, for a sjiecial normal exigency 
of the animal. Further, w'hilst common experience shows 
that the herbivorous animal becomes the more fat the 
more, within certain limits, its food is rich in carbo- 
hydrates, it points to the conclusion that both the yield 
of milk and its richness in butter are more connected 
with a liberal supply of the nitrogenous constituents in 
the fowl. Obviously, so far as this is the case, it may be 
only that thereby more active change in the system, and 
therefore greater activity of the siiecial function, is main- 
tained. The evidence at command is, at any rate, not 
inconsistent with the supposition tliat a good deal of the 
fat of milk may have its source in the breaking up of 
albuminoids, but direct evidence on the point is still 
wanting ; and 8Ui»ix)8iiig such breaking up to take place 
in the gland, tlio question arises — What becomes of the 
by-])rodncts ? Assuming, however, that such change does 
take pla(*e, the amount of nitrogenous substance supplied 
to the Kothamsted cows would be less in excess of the 
direct requirement for milk-production than the figures in 
the table would indicate — if, indeed, in excess at all. 

The ligures in the column of Table VI. relating to the 
estimated amount of digestible non-nitrogenous substance 
reckoned as starch show that the (juantity actually con- 
sumed was 11 ’71 lb, whilst the amount estimate by 
WolfF to be required was 12-5 Ib, besides 0*4 fi) of fat. 
The figures further show that, deducting 7*4 for sus- 
tenance from the quantity actually consumed, there would 
remain 4*31 11> available for milk-production, whilst only 
about 3*02 lb would 1x3 required supiiosing that both the 
fat of the milk and the sugar had been derived from the 
carbohydrates of the food ; and according to this calcula- 
tion, there would still be an excess in the daily food of 
1 *29 fl). It is to be borne in mind, however, that estimates 
of the requirement for mere sustenance are mainly founded 
on the results of ex|K3rimeuts iii which the animals are 
allowed only such a limited amount of food as will main- 
tain them without either loss or gain when at rest. But 
physiological considerations point to the conclusion that 
the expenditure, inde]iendently of loss or gain, will be the 
greater the more liberal the ration ; and hence it is prob- 
able that the real excess, if any, over that required for 
sustenance and milk-production would be less than that 
indicated in the table, which is calculated on the assump- 
tion of a fixed requirement for sustenance for a given 
live-weight of the animal. Supposing that there really 
w*as any material excess of either the nitrogenous or the 
nou-nitrogenous constituents supplied over the requirement 
for sustenance and milk-production, the question arises — 


Whether, or to what extent, it conduced to increase in 
live-weight of the animals, or whether it was in part, or 
wholly, voided, and so wasted t 

As regards the influence of the jx^riod of the year, with 
its characteristic changes of food, on the quantity and 
composition of the mific, the first column of the second 
division of Table VII. shows the average yield of milk per 
head per day of the llothamsted herd, averaging about 42 
cows, almost exclusively Shorthorns, in each month of the 
year, over six years, 1884 to 1889 inclusive; and the 
succeeding columns show the amounts of butter-fat, of 
solids not fat, and of total solids in the average yield \)er 
head per day in each mouth of the year, calculated, not 
according to direct analytical determinations made at 
llothamsted, but according to the results of more than 
14,000 analyses made, under the suiierintendence of Dr 
Vieth, in the laboratory of the Aylesbury Dairy Company 
in 1884 ; ^ the samples analysed representing the milk from 
a great many different farms in each mouth. 

Table VII. PercaUage Contpo&Uion of Milk each Month of the 
Year / aim Average Yield of Mill\ and of CmdituerUet per 
Mead vtr Day each MorUh^ according to Jiothamsted Dairy 
Pecorda. 



Averafiro Coniposition of Milk 


each Month, 1884 


(Dr Vieth~14,2a5 analyseaX 



Per cent. 


Specific 

Gravity. 

Butter. 

Solidii 

Total 



Fat. 

not 

Fat. 

Solida. 



Per 

Per 

Per 



cent. 

cent. 

cent. 

January . 

1*0825 

3*55 

9*34 

12*89 

February 

1*0325 

3*63 

9*24 

12-77 

Marcli . 

1*0323 

3-50 

9*22 

12*72 

April 

1*0328 

8*43 

9*22 

12*65 

May 

1*0324 

3*34 

9*30 

12*64 

June 

1*0323 

3*31 

9*19 

12*50 

July 

1*0319 

3*47 

9*13 

12*60 

August . 

1*0318 

8-87 

9*08 

12*95 

September 

1*0321 

4-11 

9*17 

13*28 

October . 

1*0324 

4-26 

9*27 

13*63 

November 1 

1*0324 

4-36 

9*29 1 

18*66 

December 

1*032G 

4ao 

9*29 

13*39 

Mean . 

1*0323 

3*74 

9-22 

12*96 


UothaiiisU'ii Dairy. 


Avcraffc 
Yield 
of Milk 
lier Head! 
I»rl)»y, 
G Yeartf. 


20*31 ^ 
22*81 
24*19 
26*60 
31*31 
30*81 
28*00 
25*00 
2*2*94 
21*00 
19*19 
19*31 


24*28 


Kiiitiuiated (Quantity 
of (.lonKtituentB in 
Milk {ter Head T>er 
Day each Month. 


Butter- 

Fat 


lt> 

0*72 

0*80 

0*85 

0*91 

1*05 

1*02 

0*97 

0*97 

0*94 

0*89 

0*84 

0*79 


0*90 


SolldH 

not 

Fat. 


tl> 

1*90 

2*11 

2*23 

2*44 

2*91 

2*83 

2*6G 

2*27 

2*11 

1*95 

1*78 

1*79 


2*24 


Total 

ISolids. 


lb 

2*62 

2*91 

8*08 

8*35 

3*96 

3*85 

3*63 

8**24 

8*05 

2*84 

2*62 

2*58 


8*14 


* Average over five yeant only, aa the records did not commence 
until February 1884. 


It should be stated that the Kothamsted cows had cake 
throughout the year ; at first 4 lb i)er head per day, but 
afterwards graduated according to the yield of mill^ on 
the basis of 4 S) for a yield of 28 lb of milk, the result 
being that then the amount given averaged more j)er head 
per day during the grazing period, but less earlier and 
later in the year. Bran, hay and straw-chaff, and roots 
(generally mangel), were also given when the animals were 
not turned put to grass. Hie general plan was, therefore, to 
give cake alone in addition when the cows were turned out 
to grass, but some other dry food, and roots, when entirely 
in the shed during the winter and early spring months. 

Referring to the column showing the average yield of 
milk per head per day each month over the six years, it 
will be seen that during the six months — January, 
February, September, October, November, and December 
— the average yield was sometimes below 20 lb, and 
on the average only about 21 lb of milk per head i»er 
day ; whilst over the other six months it averaged 27*63 
lb, and over May and June more than 31 lb, fier head 


^ The Analyst, April 1885, vol. x. p. 67. 
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l)er day. That is to say, the quantity of milk yielded was 
uonsiderably greater during the grazing period than when 
the animals had more dry food, and roots instead of grass. 

Next, referring to the particulars of composition, accord- 
ing to Dr Vieth’s results, which may well be considered 
us typical for the different periods of the year, it is seen 
that the sj^eciffc gravity of the milk was only average, 
or lower than average, during the grazing period, but 
rather higher in the earlier and later months of the year. 
The percentage of total solids was rather lower than the 
average at tSd beginning of the year, lowest during the 
chief grazing months, but considerably higher in the later 
months of the year, when the aninmls were kept in the 
shed and received more dry food. The percentage of 
butter-fat follows very closely that of the total solids, 
being the lowest during the best grazing months, but 
considerably higher tlian the average during the last four 
or five months of the year, when more dry food was given. 
The percentage of solids not fat was considerably the 
lowest during the later months of the grazing ])eriod, but 
average, or higher than average, during the earlier and 
later months of the year. It may observed that, 
according to the average percentages given in the table, a 
gallon of milk will contain more of l^th total solids and 
of butter-fat in the later months of the year; that is, 
when there is less grass and more dry food given. 

Turning to the last three columns of the table, it is seen 
that although, as has been shown, the percentage of the 
several constituents in the milk is lo\rer during the grazing 
months, the actual amounts contained in the quantity of 
milk yielded per head are distinctly greater during those 
months. Thus, the amount of butter fat yielded per ?iead 
2jer day is above the average of the year from April to 
September inclusive ; the amounts of solids not fat are over 
average from April to August inclusive ; and the amounts 
of total solids yielded are average, or over average, from 
April to August inclusive. 

From the foregoing results it is evident that the 
quantity of milk yielded lyev head is very much the 
greater during the grazing months of the year, but that 
the percentage composition of the milk is lower during 
that period of higher yield, and considerably higher during 
the months of more exclusively dry-food feeding. Never- 
theless, owing to the much greater quantity of milk 
yielded during the grazing montlis, the actual quantity of 
constituents yielded per cow is greater during those 
months than during the months of higher jiercentage 
composition but lower yield of milk per head. It may 
be added that a careful consideration of the number of 
newly-calved cows brought into the herd each month 
shows that the results as above stated w^ere i^erfectly dis- 
tinct, inde|jondently of any influence of the peri^ of 
lactation of the different individuals of the herd. 

The few results which ha^ been brought forward in 
relation to mUk-prodvetion are admittedly quite insufficient 
adequately to illustrate the influence of variation in the 
(|uantity and composition of the hxxi on the (quantity and 
composition of the milk yielded. Indeed, owing to the 
intrinsic difficulties of ex])erimenting on such a subject, 
involving so many elements of variation, any results ob- 
tained have to be interpreted with much care and reserva- 
tion. Nevertheless, it may be taken as clearly indicated 
that, within certain limits, high feeding, and especially 
high nitrogenous feeding, does increase both the yield and 
the richness of the milk.^ But it is evident that when 


^ The evidence on this point taken by the Committee on Milk and 
Cream Befpilations in 1900 is somewhat conflicting. The report states 
that an impression commonly prevails that the quality of milk is 
more or less determined by the nature and composition of the food 
which the cow receives. One witness said that farmers who produce 
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high feeding is pushed beyond a comparatively limited 
range, the tendency is to increase the weight of the auimal — 
that is, to favour the development of the individual, rather 
than to enhance the activity of the functions connected 
with the reproductive system. This is, of course, a dis- 
advantage when the object is to maintain the milk-yielding 
condition of the animal ; but when a cow is to be fattened 
off it will be otherwise. 

It has been stated that, early in the period of six years 
in which the Kothamsted results that have been quoted 
were obtained, the amount of oil-cake given was graduated 
according to the yield of milk of each individual cow ; as 
it seemed unreasonable that an animal yielding, say, only 
four quarts per day, should receive, beside the home foods, 
as much cake as one yielding several times the (juantity. 
The obvious inference is, that any excess of food beyond 
that required for sustenance and milk-production would 
tend to increase the weight of the animal, which, accord- 
ing to the circumstances, may or may not be desirable. 

It may be observed that direct ex|)erimeuts at Ilotham- 
sted confirm the view, arrived at by common ex])erience, 
that roots, and especially mangel, have a favourable effect 
on the fiow of milk. Further, the Bothamsted ex2)erL- 
ments have shown that a higher percentage of butter-fat, 
of other solids, and of total solids, was obtained with 
mangel than with silage as the succulent food. The yield 
of milk was, however, in a much greater degree increased 
by grazing than by any other change in the food ; and at 
Bothamsted the influence of roots comes next in order to 
that of grass, though far behind it, in this respect. But 
with grazing, as has been shown, the percentage composi- 
tion of the milk is considerably r^uced ; though, owing to 
the greatly increased quantity yielded, the amount 6 f soil- 
constituents removed in the milk when cows are grazing 
may nevertheless be greater per head per day than under 
any other conditions. Lastly, it has liecn clearly illus- 
trated how very much greater is the demand upon the 
food, especially for nitrogenous and for mineral coustituents, 
in the production of milk than in that of fattening increase. 

Manurial Value of Food consumed in the 
Production of Milk. 

In any attempt to estimate the average value of the 
manure derived from the consumption of food for the 
production of milk, the difficulty arising from the very 
wide variation in the amount of milk yielded by different 
cows, or by the same cow at different periods of her 
lactation, is increased by the inadequate character of 
information concerning the difference in the amount of 
the food actually consumed by the animal coincidently 
with the production of such different amounts of milk. 
But although information is lacking for correlating, with 
numerical accuracy, the great diflerences in uiilk-yield of 

milk for sale feeil dilTcreiitly from wliat tli«y tlo if they are pt otliiciug 
for butter. Another stated that most of the statistics wliii h go to 
show that food has no effect on milk fail, l)ccau.se the experiments are 
not carried far enough to counterbalance that peculiarity of the 
animal first to utilize the food for iLself lief ore utilizing it for the 
milk. A witness who kept a herd of 100 milking cows exiire.ssed the 
opinion that improvement in the quality of milk can l>e cflcctM hy 
feeding, though not to any large extent. On the other haiui, it was 
maintained that the fat i)ercentage in tlie milk of a cow cnimot 
raised by any niauiier or method of feeding. It is po.‘<siMe that in the 
case of cows very poorly fed the addition of rich food would a.Uor the 
composition of their milk, but if the cows are w^ell-fed to begin with, 
this would not he so. The proprietor of a herd of 600 milking cows 
did not think that feeding afferded the (pinlity of milk from ordinarily 
well-kept animals. An exiierimcnter found that the result of resort- 
ing to rather imor feeiiing was that the first effect was priniuceii upon 
the weight of the cow and not upon the milk ; the animal began to 
get thin, losing its weight, though there was not very much effect 
upon the quality of the milk. 
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individual cows with the coincident differences in con> 
sumption to produce it, it may be considered as satis- 
factorily established that more food is consumed by a 
herd of cows to produce a fair yield of milk, of say 10 
or 12 quarts per head y&r day, than by an equal live- 
weight of oxen fed to produce fattening increase. In the 
cases 8Upi)osed it may, for practical purposes, be assumed 
that the cows would consume about one-fourth more food 
than the oxen. Accordingly, in the Kothamsted estimates 
of the value of the manure obtained on the consumption 
of food for the production of milk, it is assumed that one- 
fourth more will bo consumed by 1000 lb live-weight of 
cows than by the same weight of oxen ; but the estimates 
of the amounts of the constituents of the food removed in 


the milk, or remaining for manure, are nevertheless 
reckoned per ton of each kind of food consumed, as in the 
case of those relating to feeding for the production of 
fattening increase. It may be added that the calculations 
of the amounts of the constituents in the milk are based 
on the same average composition of milk as is adopted in 
the construction of Table V. Thus the nitrogen is taken 
at 0*579 (»3*65 nitrogenous substance) per cent., the 
phosphoric acid at 0*2175 per cent, and the potash at 
0*1875 per cent in the milk. 

Table Vlll. shows in detail the estimate of the amount 
of nitrogen in one ton of each food, and in the milk pro- 
duced from its consumption, on the assumption of an 
average yield of 10 quarts ^jer head per day; also the 


TABljfi Vlll. Estimates of the ToUd or Origiiuil Manure-VaZuc of Cattle Foods after Consumption by Cows for Hit Production qf Milk, 
Faluations on the assumption of an avera{/e production by a herd qf 10 quarts of milk per hmd per day. 


Nitrookn. 


Not. 

Detcription of Food. 

In 1 Tom 
of Koo<l. 

In Milk 
from 

1 Ton 
of Food. 

In Manure. 

Ini Ton 
of Food. 

In Milk 
from 

1 Ton of 
Food. 

In Manure.^ 

fflfi'on 
of Food. 

InMUk 

from 

ITonof 

Food. 

In Manure. 

Total re- 
maining 
for 

Manure. 

Nitrogen 

equid 

Am- 

monia. 

Value of 
Ammonia 
at4d. 
per lb. 

Total 
remain- 
ing for 
Manure. 

Value 
at&l. 
|)er lb. 

ToUl 
remain* 
ing for 
Manure. 




ti. 

lb 

Ill 

tti 

£ 

H. 

d. 

lb 

lb 

1b 

M. 

d. 

1b 

tt> 

1b 

B. 

d. 

1 

Linaced . 

80-64 

25*04 

55-60 

67-62 

1 

2 

6 

34-50 

9-84 

26*16 

4 

2 

30*69 

8*02 

22-67 

2 10 

2 

Linaecd cake . 

106*40 

20*86 

85-54 

103*87 

1 

14 

7 

44-80 

7-79 

87*01 

G 

2 

31-86 

6-71 

24-65 

3 

1 

3 

Decorticated 



















cotton cake . 

147*84 

19-27 

128-57 

156-13 

2 

12 

1 

69-44 

7-18 

62-26 

10 

5 

44*80 

6*22 

38-58 

4 

10 

4 

Palm-uut cake . 

56*00 

17-86 

38-14 

46*31 

0 16 

5 

26*88 

6*68 

20*20 

3 

4 

11-20 

6*73 

5-47 

0 

8 

K 

^^ndecortioativ] 



















^ ‘ cotton cake . 

84 *00 

15*66 

68*34 

82*99 

1 

7 

8 

44-80 

6-85 

38-95 

6 

6 

44*80 

5*07 

39*73 

5 

0 

h 

' Cocoa-nut cake 

76*16 

15*66 

60*50* 

73*47 

1 

4 

6 

31*36 

5-85 

25-51 

4 

3 

44*80 

6*07 

39*73 

5 

0 

7 

Rape <uikc 

109-7« 

12 *.50 

97-26 

118*11 

1 

19 

4 

66-00 

4*69 

51*81 

8 

7 

33*60 

4*09 

29*51 

3 

8 

8 

Poas 

80*61 

17-88 

62*78 

76*24 

1 

5 

5 

19*04 

6-68 

12*36 

2 

1 

21 -.50 

5*73 

16-77 

2 

0 

9 

Beans 

89*60 

17*86 

71 -74 

87-12 

1 

9 

0 

24-61 

6*68 

17-96 

3 

0 

29*12 

5*73 

23*39 

2 11 

10 

bentila 

94*08 

17*86 

76-22 

92 *.56 

1 

10 10 

16*80 

6-68 

10*12 

1 

8 

15*68 

5-73 

9*95 

1 

3 

n 

TaroM (.secMl) 

94*08 

17*86 

76*22 

92-56 

1 

10 

10 

17-92 

6*68 

11*24 

1 

10 

17-92 

5-73 

12*19 

1 

6 

12 

Mai?.e 

.38 08 

17-38 

20*70 

25*14 

0 

8 

5 

13-44 

6 *.50 

6*94 

1 

2 

8*29 

5-56 

2*73 

0 

4 

13 

Wheat . 

40*32 

17-38 

22*94 

27*86 

0 

9 

3 

19*04 

6*50 

12*54 

2 

1 

11-87 

5-66 

6*31 

0 

9 

14 

Malt 

38*08 

17-86 

20-22 

24*65 

0 

8 

2 

17-92 

6*68 

11*24 

1 

10 

11*20 

6*73 

5*47 

0 

8 

15 

Barley 

86*96 

17*38 

19*58 

23-78 

0 

7 

11 

16*80 

6*60 

10*30 

1 

9 

12-.32 

6*66 

6*76 

0 10 

16 

OatH 

44*80 

16*68 

28*12 

34*15 

0 11 

5 

18*44 

6*24 

7-20 

1 

2 

11*20 

6*40 

6*80 

0 

9 

17 

Rice meal 

42.56 

16*68 

25-88 

31*43 

0 10 

6 

(13*44) 

6*21 

7-20 

1 

2 

(8*29) 

5*40 

2*89 

0 

4 

18 

Locust beaiLs . 

26*88 

13*90 

12*98 

15*76 

0 

5 

3 


5*19 




... 

4-42 

... 



19 

Malt coomlM 

87 .36 

15*66 

71*70 

87*07 

1 

9 

0 

44*80 

5*85 

38*96 

6 

6 

44*80 

6-07 

39-78 

5 

0 

20 

Kino ]X)l]ard 

54-88 

16*68 

88*20 

46-89 

0 

16 

6 

64-96 

6*24 

58*72 

9 

9 

32*70 

5*40 

27*30 

3 

5 

21 

Coarse pollard . 

56*00 

15*66 

40*34 

48*99 

0 16 

4 

78*40 

5*86 

72-55 

12 

1 

33*60 

5-07 

28*53 

3 

7 

22 

Brail 

56*00 

13*90 

42*10 

51*12 

0 17 

0 

80*64 

6*19 

76-45 

12 

7 

32*48 

4-42 

28-06 

8 

6 

23 

(Mover hay 

53*76 

8*94 

44*82 

.54*43 

0 

18 

2 

12*77 

3*35 

9-42 

1 

7 

33*60 

2-94 


3 10 

21 

Meadow hay . 

83*60 

8*36 

25*24 

30*65 

0 

10 

3 

8*98 

3*10 

5-86 

1 

0 

35*84 

2-62 

38*22 

4 

2 

25 

Pea straw 

22*40 

7*83 

14*57 

17*69 

0 

5 

11 

7*84 

2*91 

4-93 

0 10 

22-40 

2*46 

19-94 

2 

6 

26 

Oat straw 

11*20 

6*95 

4*26 

5*16 

0 

1 

9 

5*38 

2*60 

2*78 

0 

6 

22-40 

2*29 

20*11 

2 

6 

27 

Wheat straw . 

10*08 

5*98 

4*10 

4*98 

0 

1 

8 

5*38 

2*23 

3-16 

0 

6 

17*92 

1*96 

16-96 

2 

0 

28 

' Barley straw . 

8*96 

6*46 

3*50 

4*25 

0 

1 

5 

4-08 

2*04 

1-99 

0 

4 

22-40 

1-80 

20-60 

2 

7 

29 

iicaii straw 

20*16 

6*68 

14*48 

17*58 

0 

5 

10 

6-72 

2*14 

4*68 

0 

9 

22*40 

1-80 1 

20*60 

2 

7 

30 

Potatoes . 

5*60 

2*07 

3*53 

4-29 

0 

1 

5 

8*36 

0*78 

2-58 

0 

5 

12*32 

0*66 , 

11-66 

1 

5 

31 

(JarroU . 

4*48 

1 1*46 

3*02 

3-67 

0 

1 

3 

2-02 

0-.54 

JL-48 

0 

3 

6*27 

0*49 

6-78 

0 

9 

32 

Parsniiis . 

4*93 

I 1*67 

3-26 

3*96 

0 

1 

4 

4*28 

I 0*63 

3*68 

0 

7 

8*06 

0-49 

7-67 

0 11 

33 

Mangel wurzcla 

4*93 

t 1-32 

3-61 

4-88 

0 

1 

6 

1-57 

0*49 

1-08 

0 

2 

8*96 

0*49 

8*47 

1 

1 

84 

Swedish turnijm 

6*60 

1-14 

4-46 

5*42 

0 

1 

10 

1-34 

0*44 

0-90 

0 

2 

4-93 1 

0-33 

4-60 

0 

7 

35 

Yellow turnips 

4*48 

0*93 

3-5.5 

4-31 

0 

1 

5 

(1-34) 

0*34 

1-00 

0 

2 

(4-93) 

0*33 

(4-60) 

0 

7 

36 

White turniiiH . 

4*03 

0*84 

8-19 

3-87 

0 

1 

3 

1-12 

o*3r 

0-81 

0 

2 

6-72 

0-33 

6-39 

0 10 


Phosphoric Acid. 


Total or 
Original 
Manure- 
Value per 
Ton of 
Food con- 
sumed. 


£ N. d. 

1 9 6 

2 3 10 


3 7 
0 19 


1 19 2 

1 13 9 

2 117 


19 6 
I 14 11 
1 13 9 
1 11 2 


0 9 11 
0 12 1 
0 10 8 
0 10 6 
0 13 1 
0 12 0 


2 0 6 
18 8 
1 12 0 
1 13 1 


1 3 
0 15 


0 9 
0 4 
0 4 2 
0 4 4 
0 9 2 


3 8 
2 3 
2 10 
2 9 
2 7 
2 2 
2 3 


amount remaining for manure, the amount of ammonia 
corresponding to the nitrogen, and the value of the 
ammonia at 4d. [)er Yb, Similar iiarticulars are also given 
in relation to the phosphoric acid and the potash con- 
sumed in the food, removed in the milk, and remaining 
for manure, Ac. This table will serve as a sufficient 
illustration of the mode of estimating the total or original 


% 

value of the manure, derived from the consumption of the 
different foods for the production of milk in the case 
supposed ; that is, assuming an average yield of a herd of 
10 quarts per head jier day. 

In Table IX. are given the results of similar detailed 
calculations of the or original manure-value (as in 
Table VIII. for 10 quarts), on the alternative assumptions 
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of a yield of 6, 8, 12, and 14 quarts per head per day. 
For oomparison there is also given, in the first column, the 
estimate of the total or original manure-value when the 
foods are consumed for the pi^uction of fattening increase. 

So much for the plan and results of the estimations of 
total or wiginal manure-value of the different foods, that 
is, deducting only the constituents removed in the milk, 
and reckoning the remainder at the prices at which they 
can be purchased in artificial manures. With a view to 
direct application to practice, however, it is necessary to 
estimate the wMxhamted numvre-valva of the different 
foods, or what may be called their compen^itim-valv^y 
after they have b^n used for a series of years by the 
outgoing tenant and he has realized a certain portion of 


Table IX. Compariwn qf the Estimates qf Total or Original 
Manure-Value^ when Foods are caihsumedfor the Froduetion of 
FodJUming Increase^ vnlh those when tlw Food is consumed h 
Com giving different Yields of Milk, 




total or 
that ii, 

per Ton of Food eonstifned-~ 
the Ooustltuenta In Fattaaiiur 
ppfiUeorlnMllfc. 

KOI. 

DeMriptkmorfKood. 

Vorthe 
PixmIua- 
tlnn of 

For the Froduotkm of Milk, luppoeliur the Yield 
per Head per Day to be aa under— 



Fatten- 
ItiK In- 
oroaiie. 

0 quarts. 

Squorta. 

10 quarts. 

12 quarts. 

14 quarts. 



e H. (1. 

£ n. d. 

£ n. d. 

£ H. 

d. 

£ s. d. 

£ s. d. 

1 

Linseed 

1 10 2 

1 14 7 

1 12 0 

1 0 

6 

17 1 

14 6 

2 

Linseed cake 

2 11 11 

j2 8 1 

2 6 0 

2 310 

2 10 

1 19 8 

3 

Decorticated 
cotton cake . 

3 14 0 

8 11 2 

8 0 2 

3 7 

4 

3 6 4 

3 3 4 

4 

Palm-nut cake . 

16 4 

118 2 

114 

0 10 

6 

0 17 9 

0 15 n 

5 

Undeoorticated 
cotton cake 

2 5 .t 

1 

2 2 4 

2 0 8 

1 10 

2 

1 17 6 

1 1611 

6 

Gocoa.nut cake . 

1 1010 

1 16 11 

1 16 H 

1 13 

0 

1 12 3 

1 10 6 

7 

Rape cake . 

2 16 5 

2 14 2 

2 12 11 

2 11 

7 

2 10 4 

2 0 1 

8 

Peas 

1 16 5 

1 1 13 1 

1 11 2 

1 0 

6 

17 8 

1 6 0 

0 

Beans . 

2 111 

i 1 18 7 

1 1610 

1 1411 

1 13 1 

1 11 4 

10 

Lentils 

2 0 8 

|l 17 6 

1 16 7 

1 13 

0 

1 12 2 

1 10 1 

11 

Tares (seed) 

2 11 

1 1 17 11 

1 16 0 

1 14 

2 

1 12 6 

1 10 7 

12 

Maise . 

0 16 7 

0 13 4 

0 11 7 

0 911 

0 8 1 

0 6 6 

IS 

Wheat . 

0 18 11 

0 16 8 

0 18 11 

0 12 

1 

0 10 6 

0 8 8 

li 

Malt . 

0 17 7 

0 14 6 

0 12 7 

0 10 

8 

0 0 0 

0 7 1 

15 

Barley . 

0 17 2 

0 14 0 

0 12 .8 

0 10 

6 

0 8 8 

0 611 

IH 

Oats . 

0 10 0 

0 16 8 

0 16 0 

0 13 

4 

0 11 7 

0 010 

17 

Rice meal . 

(0 18 0) 

0 15 6 

0 18 9 

0 12 

0 

0 10 6 

0 8 7 

18 

Locust beans 

... 

... 

... 

... 


... 

... 

10 

Malt coombs 

2 6 7 

2 8 0 

2 2 0 

2 0 

6 

1 1811 

1 17 4 

20 

Fine pollard 

1 16 2 

1 12 0 

1 10 6 

1 8 

8 

1 611 

16 3 

21 

Coarse pollard 

1 18 1 

1 16 2 

1 13 6 

1 12 

0 

1 10 5 

18 0 

22 

Bran . 

1 18 6 

1 15 11 

1 14 6 

1 18 

1 

1 H 8 

1 10 8 

2.H 

Clover hay . 

1 7 0 

16 6 

1 4 6 

1 3 

7 

12 8 

1 1 8 

24 

Meadow bay 

0 18 7 

0 17 0 

0 16 3 

0 15 

6 

0 14 6 

0 13 7 

25 

Pea straw . 

0 12 2 

0 10 0 

0 10 0 

0 9 

3 

0 8 6 

0 7 8 

26 

Oat straw . 

0 7 6 

0 6 2 

0 6 5 

0 4 

0 

0 4 0 

0 3 3 

27 

Wheat straw 

0 6 6 

0 6 6 

0 4 10 

0 4 

2 

0 3 6 

0 8 0 

28 

Barley straw 

0 6 6 

0 6 0 

0 410 

0 4 

4 

0 8 0 

0 3 2 

29 

Bean straw . 

0 11 5 

0 10 4 

0 0 0 

0 9 

2 

0 8 7 

0 8 0 

80 

Potatoes 

0 4 1 

0 3 0 

0 8 0 

0 3 

8 

0 3 1 

0 211 

31 

Carrots 

0 2 0 

0 2 6 

0 2 4 

0 2 

8 

0 2 1 

0 111 

82 

Parsnips 

Mangel wunsels . 
Swedish turnips . 

0 8 6 

0 8 3 

0 8 1 

0 210 

0 2 8 

0 2 7 

S3 

0 8 2 

0 8 0 

0 210 

0 2 

0 

0 2 7 

0 2 6 

84 

0 211 

0 2 0 

0 2 8 

0 2 

7 

0 2 6 

0 2 3 

86 

Yellow turnips . 

(0 2 6) 

0 2 4 

0 2 3 

0 2 

2 

0 2 1 

0 2 0 

86 

White turnips . 

0 2 7 

0 2 6 

0 2 4 

0 2 

3 

0 2 2 

0 2 0 


the manure-value in his increased crops. In the calcula- 
tions for this purpose the rule is to deduct one-half of the 
original manure-value of the food used the last year, and 
one-third of the remainder each year to the eighth, in the 
case of all the more concentrated foods and of the roots — 
in fact, of all the foods in the list excepting the hays and 
the straws. For these, which contain larger amounts of 
indigestible matter, and the constituents of which will be 
more slowly available to crops, two-thirds of the original 
manure-value is deducted for the last year, and only one- 
fifth from year to year to the eighth year back. The 
results of the estimates of compensalionrvalue so made are 
given for the five yields of 6, 8, 10, 12, and 14 quarts of 


milk per head per day respectively in Lawes and Gilbert s 
paper ^ on the valuation of the manures obtained by the con 
sumption of foods for the production of milk, which may 
be consulted for fuller details. It must, however, lK>rne 
in mind that when cows are fed in sheds or yards the* 
manure is generally liable to greater losses than is the cast; 
with fattening oxen. The manure of the cow contains 
much more water in proportion to solid matter than that 
of the ox. Water will, besides, frequently be used for 
washing, and it may be that a good deal of the manure is 
washed into drains and lost. In the event, thei-efore, of a 
claim for compensation, the management and disi^osal of 
the manure requires the attention of the valuer. Indeed, 
the varying circumstances that will arise in practice must 
l>e carefully considered. Bearing these in mind, the 
estimates may be accepted as at any rate tlje Is^st ap 
proximation to the truth that existing knowledge prov ides ; 
and they should be found sufficient for the requirements of 
practical use. Obviously they will Ije more directly 
applicable in the ease of cows feeding entirely on the 
fo(^B enumerated in the list, and not de{)ending largely on 
grass ; but, even when the animals are partially grass-fed, 
the value of the manure derived from the additional dry 
food, or roots, may l)e estimated according to the scale 
given. The whole question is more fully dealt with unrler 
Agriculture. 

Cheese and Cheese-Marino. 

For generations, ])erha])s for centurias, the (jucstion has 
l)een discussed as to why there should be so large, ^ pro- 
portion of bad and inferior cheese and so small a 
iion of really good cheese made in farmhouses throisjjjhoiit 
the land. That the result is not w^holly due to skill and 
care, or to the absence of these qualities, on the part of 
the dairymaid may now be taken for granted. Instances 
might be quoted in w'hich the most |>aiustakiug of dairy- 
maids, in the cleanest of dairies, have failed to produce 
cheese of even second-rate quality and character, and yet 
others in which excellent cheese has lieen made under 
commonplace conditions as to skill and e(]iii]>ment, and 
with not much regard to cleanliness in the dairy. IIic 
explanation of what was so long a mystery has lieen foiiinl 
in the domain of ferments. It is now known that whilst 
various micro-organisms, which in many dairies have free 
access to the milk, have ruined an incalculable quantity of 
cheese — and of butter also — neither cJieese nor butter of 
first-rate (juality can be made without the aid of lactic 
acid bacilli. As an illustrative case, mention may be made, 
of that of two most (jainstaking dairymaids who had tried 
in vain to make good cheese from the freshest of milk in 
the cleanest of dairies in North Lancashire. Advice to 
resort to the use of the ferment was acted upon, and the 
result was a revelation and a transformation, excellent 
prize-winning cheese being made from that time forward. 
By tlio addition of a “starter,” in the form of a small 
quantity of sour milk, whey, or buttermilk, in an advanced 
stage of fermentation, the developnjent of acidity in the 
main body of milk is accelerated. It has Ixjcn ascertained 
that the starter is practically a culture of l>acteria, which, 
if desired, may be obtained os a iJurc culture. I^fessor 
J. R. Campbell, as the result of recent exj>erimenbs on 
pure cultures for Cheddar cheese-making, states ^ that ( 1 ) 
first-class Cheddar cheese can Ik? made by using pure 
cultures of a lactic organism ; (2) this organism al)ounds 
in all samples of sour milk and sour whey ; (3) the use of a 
whey starter is attended with results equal in every resj)cct 
to those obtained from a milk-starter. It is well within 


* Joum, Roy, Agrio . Soc ,^ 1898. 

“ Trans , HighL, and Agrk , Soc. SctU,, 1899. 
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tho power of any dairyman to prepare what is practically 
a pure culture of the same bacterium as is supplied from 
the laboratory. Moreover, the sour-whey starter used by 
some of jthe successful cheese-makers before the introduction 
of the American system is in effect a pure culture, from 
which it follows that these men had, by empirical methods, 
attained tho same end as that to which bacteriological 
research subsequently led. Wherever a starter is necessary, 
the use of a culture practically pure is imixsrative, whether 
sucli culture l)e obtained from the laboratory or prepared 
by what may be called the “ home-made starter.” Pure cul- 
tures may be bought for a few shillings in the open market. 

The factory-made cheese of Canada, the United States, 
and Australasia, which is so largely inqiorted into the 
United Kingdom, is all of the Cheddar type. The factory 
system h{)j4 made no headway in the original home of tho 
Cheddar cheese in the West of England. Tho system was 
thus described in tho Jminvod of the British Dairy 
Farmers* Assocdation in 1889 by Mr R. J. Drummond : — 

*^Iii the year 1885 1 was engaged os cheese instructor by tiie 
Ayrslnro Dairy Assuciatiou, to teach tho Canadian system of 
Cheddar cheeso-making. 1 coiiinieucod omrations under many 
difficulties, being a total stranger to both the |)eopie and tlie 
country, and witli this, tho 4 uantitios of milk were very much 
less than I hiid hoeii in the habit of handling. Instead of having 
tho milk from 500 to 1000 cows, we ha<l to o|)erate with tho milk 
from 25 to not over 00 cows. 

The system of cheese-making commonly practised in the county 
of Ayr at that time was what is commonly known as tho Josium 
Harding or English Cheddar system, which differs from tlio 
Canadian system in many details, and in <iiie ^wirticular is essentially 
different, namely, the manner in which the necessary acidity in tho 
milk » produced. In the old method a certain quantity of sour 
whey' was added to the milk each day l>efore . adding the rennet, 
and I have no <luubt in my own mind that this whey was ofttui 
added when tho milk was ali‘oady a<Hd enough, aud the consequence 
was a s]K)ilod clioesi*. 

Another objection to this system of adding sour whey was, 
should the stuff bo out of condition one day, tlie same trouble was 
inoculated witli the milk from day to day, and the result was sure 
to be great uuevoiiuess in the quality of the cheese. The utensils 
commonly in use were very ditfbront to anything I had over seen 
before ; instead of the oblong cheese vat with doulde casings, os is 
used by all the best makers at the present time, a tub, sometimes 
of till and sometimes of wood, from 4 to 7 feet in diameter by 
aiiout 30 inches deep, was universally in u.se. Instead of liciug 
able to heat the milk with warm water or steam, as is commonly 
done now, a large can of a (umacity of from 20 to 30 gallons was 
filled with cold milk and placed in a common hot-water boiler, and 
heated sufficiently to bring tho whole Ixxly of milk in the tub to 
the desired temperature for adding the renned. 1 found that many 
mistakes were made in tho quantity of rennet used, as scarcely any 
two makers used tho same quantity to a given quantity of milk. 
Instead of having a graduated measure for measuring the rennet, a 
common tea-cup was used for this purpose, and I nave found in 
some dairies as low as 3 oz. of rennet was used to 100 gallons of 
milk, where in others as high as 64 oz. was used to the same 
quantity. This of itself would cause a difference in the quality of 
tile cheese. 

“ Coagulation and breaking completed, tho second heating was 
effected by dipning th<j wdiey from tho curd into the can already 
montioueu, aud heated to a teiiqxirature of 140“’ F., and returned 
to the curd, and thus the process was carried on till the desired 
temperature was I'oached. This mode of heating 1 considered very 
laborious and at th(? same tinn? very unsatisfactory, as it is 
imjK)S8ible to distribute the heat as evenly through tho curd in this 
way as by beating either with hot w^atcr or steam. Tho other 
general features of the method do not differ from our own very 
materially, with the exception that in the old method the curd 
was allowed to mature in tho bottom of the tub, where at the same 
stage wo remove the curd from the vat to what we call a cunl- 
coolcr made with a sparred bottom, so os to allow tlie whey to 
separate from tho curd during tho maturing or rifjening ])roce8S. 
In regard to tho quality of cmeese on tho one method compared 
with the other, I think that tliero was some cheese just as fine 
n^e in the old way as anything we can jiossibly make iii the new, 
with one exception, and that is, that the cheese made according to 
the old mothixl will not toast— instcjKl of tho casein melting down 
with the butter. fat, the two become se{)arated, which is very mucli 
objected to by the conaumor— and, with this, want of uniformity 
through the whole dairy. This is a very short and imperfect 
dcseriptiou of how the choose was made at the time I came into 


Aynhire ; and I will now give a short description of the system 
that has been taught by myself for the past four years, aud haa 
been the means of bringing this county so prominently to the front 
as one of the best oheese-making counties in tiritain. 

Our duty in this system of cbeese.makmg begins the night 
before, in having the milk properly set and cooled according to the 
temperature of the atmosphere, so as to arrive at a given heat the 
next morning. Our object in this is to secure, at the time wo 
wish to be^n work in tho niorning, that degree of acidity or ripe- 
ns essential tc the success of the whole operation. Wo cannot 
give any definite guide to makers how, or m what quantities, to 
set their milk, as the whole thing depends on the good jud^ent 
of the ojierator. If he finds that his milk works best at a. 
temperature of dS** F. in the morning, iiis study the night before 
should tend toward such a result, and he will soon learn by 
experience how best to manage the milk in his own individual 
dairy. 1 have found in some dairies that the milk worked qmte 
fast enough at a temperature of 64" in tho morning, wdiere in otnera 
the milk set in the same way would be very much out of condition 
by being too sweet, causing hours of delay before matured enough 
to add the rennet. Great care should be taken at this point, 
making sure that the milk is properly matured before the rennet ia 
added, as impatieuoe at this st^e often causes hours of delay in 
the making of a cheese. 1 advise taking about six hours from tho 
time the rennet is added till the cuid is ready for salting, which 
means a six-hours process ; if much longer than this, 1 have found 
by experience that it is impossible to obtain the best results. Tho 
cream should always be removed from the night’s milk in tho 
morning and heated, to a temperature of about 84" before returning 
it to the vat. To do this properly and with safety, the cream 
should he heated by adding about two-thirds of warm milk as it 
comes from the cow to one- third of cream, and jiassed througli tho 
ordinary milk-strainers. If colouring matter is used, it should bo 
added iittoen to twenty minutes before the rennet, so as to become 
thoroughly mingled with the milk l>6foro coagulation takes place. 

** Wo use from 4 to 44 oz. of Hausen’s rennet extract to each 
100 gallons of milk, at a temperature of 86" in spring and 84" in 
summer, or sufficient to coagulate milk firm enough to cut iu about 
forty minutes when iu a proper condition. In cutting, great care 
should be taken not to bruise the cuid. I cut lengthwise, then 
licross with perpendicular knife, then with horizontal knife the 
same way os the perjxmdiciilar, leaving the curd in small cubee 
about the size of ordinary jieas. Stirring with tho hands should 
bepn immediately after cutting, and continue for ten to fifteen 
lumutes prior to the application of heat. At this stage we use a 
rake instead of the hands for stirring the curd during the heating 
process, which lasts about one hour from time of beginning until 
the desired temperature of 100® or 102® is reached. After heating, 
the curd should be stirred another twenty minutes, so as to become 
properly firm before allowing it to settle. We like the curd to lie 
in the whey fully one hour after allowing it to settle before it is 
ready for drawing the whey, wbicli is reflated altogether by the 
condition of the milk at the time the rennet is added. At the 
first indication of acid, the whey should l^e removed as quickly os 
possible. I think at this point lies the greatest secret of cheese- 
making — to know when to draw the whey. 

*‘l depend entirely on tho hot-iron test at this stago, as I con- 
sider it the most accurate and reliable guide known to determine 
when tho proper acidity has been developed. To apply this test, 
take a }>ieco of steel bar about 18 inches long hy an inch wide and 
i inch thick, and heat to a black heat : if tho iron is too hot, it 
will bum the curd ; if too cold, it will not stick ; consequently it is 
a very simple matter to determine the proper heat. Take a small 
quantity of the curd from tho vat and compress it tightly in the 
hand, so as to expel all the whey ; press the curd against the iron, 
and when acid enough it will draw fine silky tlire^ ^ inch long. 
At this stage the curd should be removed to the ourd-coolor aa 
quickly as possible, and stirred till dry enough to allow it to mat, 
which generally takes from five to eight minutes The curd is now 
allowed to stand iu one end of the cooler for thirty minutes, when 
it is cut into pieces from 6 to 8 inches sejuare ana turned, and so 
on every hair-hour until it is fit for milling. After removing the 
whey, a new acid makes its appearance in the b(xly of the curd 
which seems to depend for its development upon tho action of tho 
air, and the presence of which experience has shown to be an 
essentilil element in the making of a cheese. This acid should bo 
allowed to develop properly before the addition of salt. To de- 
termine ^^hen the curdf is ready for salting, the hot-iron test is 
again resorted to ; and when the curd will draw fine silky thicads 
14 inch long, and at the same time have a soft velvety feel wlien 
pressed iu the hand, the butter-fat will not separate with the whey 
from the curd. 1 generally advise using 1 lb of salt to 50 Ih of 
curd, more or less, according to the condition of the curd. After 
salting, we let the curd lie fifteen minutes, so as to allow the salt 
to lie thoroughly dissolved before pressing. 

** In tlie pressing, care should be taken not to press the curd too 
severely at first, as you are a|>t to lose some of the butter-fat, and 



CHEESE A2n) CHEBSE-HAKIEO.] D A I R Y-F 

With this I doEot think that the whey will oome away bo freely by 
heavy preasing at first. We advise three days’ preasmg before 
cheese is taken to tlie onring-room. All oheeso should have a bath 
in water at a temperature m 120” next morning after being made, 
so as to form a good skin to prevent cracking or chipping. The 
temperature of the curing-room should be kept as near 60” as 
posttble at all seasons of the year, and 1 think it a good plan to 
ventilate while heating.” 

With regard to the hot-iron test for acidity, Mr F. J. 
Lloyd, in describing his investigations on behalf of the Bath 
and West of Eng&.nd Society, states that cheese-makers 
have long known that in both the manufacture and the ripen- 
ing of cheese the acidity produced — ^known to the chemist 
as ** lactic acid ” — materially influences the results obtained, 
and that amongst other drawbacks to the test referred to 
is the uncertainty of the temperature of the iron itself. 
He gives an account,^ however, of a chemical method 
involving the use of a standard solution of an alkali (soda), 
and of a substance termed an ^^ndicator” (phenol- 
phthalein), which changes colour according to whether a 
solution is acid or alkaline. The apparatus used with 
these reagents is called the aoidimeter. The two stages in 
the manufacture of a Cheddar cheese most diflic^t to 
ilotermino empirically are (1) when to stop stirring and 
to draw the whey, and (2) when to grind the curd. The 
introduction of the acidimeter has done away with these 
difficulties; and though the use of this apparatus is not 
actually a condition essential to the manufacture of a good 
cheese, it is to many makers a necessity and to all an 
advantage. By its use the cheese-maker can determine 
the acidity of the whey, and so decide when to draw the 
latter off, and will thus secure not only the prosier de- 
velopment of acidity in the subsequent changes of cheese- 
making, but also materially diminish the time which the 
cheese takes to make. Furthermore, it has been proved 
that the acidity of the whey which drains from the curd 
when in the cooler is a sufficiently accurate guide to the 
condition of the curd before grinding; and by securing 
uniformity in this acidity the maker will also ensure uni- 
formity in the quality and ripening properties of the 
cheese. Siieaking generally, the acidity of the liquid from 
the press ^ould never fall below 0*80 per cent nor rise 
above 1*20 per cent, and the nearer it can be kept to 
1*00 per cent the better. Simultaneously, of cx)urse, 
strict attention must be paid to temperature, time, and 
every other factor which can be accurately determined. 
Analyses of large numbers of Cheddar cheeses manufac- 
tured in every month of the cheese-making season show 
the average composition of ripe specimens to bo— water, 
35*58 per cent ; fat, 31*33 ; casein, 29*12 ; mineral matter 
or ash, 3*97. It has been maintained that in the ripening 
of Cheddar cheese fat is formed out of the curd, but a 
comparison of analyses of ripe cheeses with analyses of 
the curd from which the cheeses were made affords no 
evidence that this is the case. 

The quantity of milk required to make 1 of Cheddar 
cheese may be learnt from Table X., which shows the 
results obtained at the cheese school of the Bath and 
West of England Society in the two seasons bf 1899 and 
1900. The cheese was sold at an average age of ten to 
twelve weeks. In 1899 a total of 21,220 gallons of milk 
yielded 20,637 lb of saleable cheese, and in 1900, 31,808 
gallons yielded 29,631 lb. In the two years together 
53,028 gallons yielded 50,168 lb, which is equivalent to 
1*06 gallon of milk to 1 lb of cheesa For practical pur- 
poses it may be taken that one gallon, or slightly over 
10 lb, of mUk yields 1 lb of pressed cheese. The prices 
obtained are added as a matter of interest. 

Cheshire cheese is largely m ade in the county from 
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which it takes its name, and in adjoining districts. It 
is extensively consumed in Manchester and Liverpool, and 
other parts of the densely populated county of Lancaster. 


Table X. QuarUitiet MUk employed and of Chme produced 
in Uu Manufacture Cheddar Cheese^ 


When Hade. 

Milk. 

Green 

Cheese. 

Saleable 

CheeMe. 

Shrinkage. 

Price. 

1899. 

April . 

May . 

June 

July 

August . 

Sept, and Oct. 

1900. 

April 

May 

June 

July and Aug. 
Sept, and Oct. 

iralle. 

3077 

4462 

4316 

3699 

2495 

3171 

3651 

6027 

5960 

7227 

8943 

1l> 

3100 

4502 

4434 

3785 

2539 

8583 

8505 

6048 

5889 

7177 

9635 

lb 

2924 

4257 

4141 

3545 

2853 

3317 

8292 

6677 

5466 

6630 

8666 

6 (ler cent. 

64 lb i>er cwt. 

7 Ib 6 oz. )jer cwt. 

7 lb 2 oz. j)er cwt. 

8 lb 3 ox. jjer cwt. 

8 lb 5 oz. i»er cwt. 

6 per cent. 

7% per cent. 

7| per cent. 

74 per cent. 

10 jier cent. 

fkerewt 

60s. 

63s. 

708. 

748. 

748. 

74s. 

638. 

64s. 

68s. 

668. 

668. 


The following is a description of the making of Cheshire 
cheese: — 


The evening’s mill, is set apart imtil the following niorniug, 
when the cream is skimmed off. The latter is poured into a j)aii 
which has been heate<l by being placed in the tailing water of a 
boiler. The new milk obtained early in the morning is ])Oured 
into the vessel containing the i)revious evening's miiK with the 
warmed cream, and the t6m|)eraturo of the mixture is brought to 
about 75“ F. Into the vessel is introduced a piece of rennet, 
which has been kept in warm water since the preceding evening, 
and in which a little Spanish annatto (a quarter of an ounce 
is enough for a cheese of 60 lb) is dissolved. (Marigolds, 
boiled in milk, are occasionally used for colouring cheese, to 
which they likewise imjiart a pleasant flavour. In winter, carrots 
scraped and boiled in milk, and aftciwards strained, will produce 
a richer colour; but they should be used with moderation, on 
account of their taste.) The whole is now stirred together, and 
covered up warm for about an hour, or until it becomes curdled ; 
it is then turned over with a bowl and broken very small. After 
standing a little time, the whey is drawn from it, and as soon ss 
the curd becomes somewhat more solid it is cut into slices and 
tamed over repeatedly, the bettor to press out the whey. 

The curd is then removed from the tub, broken by hand or cut 
by a curd-breaker into small pieces, and {mt into a cheese vat, 
where it is strongly pressed both by hand and with weights, in 
order to extract the remaining whey. After this it is transferred 
to another vat, or into the same if it has in the meantime been 
well scalded, where a similar process of breaking and ex^iressing is 
ro})eated, until all the whey is forced from it. The cheese is now 
turned into a third vat, previously warmed, with a cloth beneath 
it, and a thin hoop or oinder put round the upper edge of the 
cheese and within the sides of the vat, the cheese itself being 
previously enclosed in a clean doth, and its e^es placed within 
the vat, oefore transfer to the cheese-oven. These various pro- 
cesses occupy about six hours, and eight more are r^uisite for 
pressing the cheese, under a weight of 14 or 15 ewt The cheese 
during that time should be twice turned in the vat.^ Holes are 
bored in the vat which contains the cheese, and also in the cover 
of it, to facilitate the extraction of every dron of wh^. The 
pressure l>eing continued, the cheese is at length taken irom the 
vat as a firm and solid mass. 

On the following morning and evening it must be again turned 
and pressed ; and also on the third day, about the middle of 
which it should bo removed to the salting chamber, where the 
outside is well rubbed with salt, and a clotli binder passt'd round 
it which is not turned over the upper surface. The ^eese is then 
plaocxl in brine extending half-way up in a salting-tub, and the 
upper o»:rface is thickly covered with salt. Here it remains for 
nearly a week, being turned twice in the day. It is then left U* 
dry for two or three days, during which period it is turned once — 
being well salted at each turning— and cleaned every day. When 
taken from the brine it is put on the salting benches, wiUi a 
wooden girth round it of nearly the thicknew of the cheese, where 
it stands a few days, during which time it is ogam salted and 
turned every day. It is next washed and drieff; and after re- 
maining on the drying benches about seven days, it is once more 
washed in warm water with a brush, and wiped dry. In a couple 
of hours after this it is rubbed all over with sweet whey butter, 
which operation is afterwards frequently repeated ; and, lastly, it 
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1 lUport on Oiaddar Ohem-MaJting, London, 1899. 



354 DAIRY-F 

ifl deposited in the cheese- or store-room— -which should be moder- 
ately warm and sheltered from the access of airi lest the cheese 
should crack— and turned evoiy day, until it has become suffi- 
ciently hard and firm. These cheeses require to be kept a cou- 
sidoraole time. 

As a matter of fact there are three different modes of cheese- 
making followed in Cheshire, known as the early ripening, the 
ripening, and the late ripening processes. There is also 
a metl^ which produces a cheese that is permeated with ** green 
mould ^ when ripe, called Stilton Cheshire” ; this, however, is 
confined to limitod districts in the county. The early rij^ning 
method is generally followed in the spring of the year, until the 
middle or end of April ; the medium process, from that tinie until 
late autumn, or until early in June, when the late ripening pro- 
cess is adopted and followed until the end of September, chanmng 
a^ain to the medium process as the season advances. The late 
ripening process is not found to be suitable for spring or late 
autumn make. There is a decided difference between these several 
methods of making. In the early ripening system a larger quan- 
tity of rennet is us^, more acidity is dcveloiKjd, and loss pressure 
employed than in the other jirocosses. In the medium rijjening 
process a moderate amount of acidity is develojied, to cause the 
natural drainage of the whey from the curd wlieii under press. In 
the late rifwning system, on the other hand, the development of 
acidity is lirevented as fur as ijosaible, and the whey is got out of 
the cui*d by breaking down finer, usiug more heat, and skewering 
when under proas. In the Stilton Oheshiro process a larger quan- 
tity of rennet is used, and less pressure is employed, than in the 
riiediiun or lute ri)ieuiijg systems. 

It i.s liardJy ]x>Msiblo to eiiunciato any general ruloH for 
the making of Stilton cheese, which ditfora from Cheddar 
and Oieahire in tliat it is not subjected to pressure. Mr 
#J. Maraliall Dngdale, in 1899, made a visit of inspection 
to the chief Leicastorahire dairies whore this cheese is 
jiroduccd, but in liia roixirt ^ he stated that every iStilton 
cheese-maker worked on his own lines, and that at no two 
dairies did he find the details all carried out in tlie same 
manner. There is a fair degree of uniformity up to the 
point when the curd is ladled into the straining-cloths, but 
at this stage, and in the treatment of the curd l^efoi^e 
salting, diversity sots in, several different methods being 
in successful use. Most of the cheeses is made from two 
curds, the highly acid curd from the morning’s milk lioing 
mixed with the comjiaratively sweet curd from the even- 
ing s milk. Ojniiion varies widely as to the degree of 
tightening of the straining-cloths. No tost for acidity 
a])pears to ho used, the amount of acidity being judged 
by the taste, feel, and smell of the curd. When the 
desired degree of acidity has develojied, the curd is broken 
by hand to pieces the size of small walnuts, and salt is 
added at the rate of about 1 oz. to 4 It) of dry curd, or 1 oz. 
to 3 J lb of wot curd, care l)oing taken not to get the curd 
])asty. If a maker has learnt how to rennet the milk 
proi)erly, and liow to secure the right amount of acidity 
al the time of hoojiing — ^that is, when the broken and 
BaHllKl curd is put into the wooden hoops which give the 
cheese its shajie — ho has acquired probably two of the 
most im|)ortaut details necessary to success. It was 
formerly the custom to add cream to the milk used for 
making Stilton choose, but the more general practice 
now is to en^ploy new milk alone, which yields a product 
apparently as excellent and mellow as that from enriched 
milk. 

As a cheese matures or becomes fit for consumption, 
not only is there produced the characteristic flavour 
peculiar to the tyjie of cheese concerned, but with all 
varieties, indeijondently of the quality of flavours de- 
veloped, a profound physical transformation of the casein 
occurs. In the course of this change the Arm elastic 
curd “breaks down” — that is, becomes plastic, whilst 
chemically the insoluble casein is converted into various 
soluble decomposition products. These ripening pheno- 


^ ^‘The Practice of Stilton Cheeso-Making,” Joum, Hoy, Agric, 
iSfoc., 1899. 
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mena — the production of flavour and the breaking down 
of the casein (that is, the formation of proper texture) 
— used to be regarded as different phases of the same 
process. As sul^uently shown, however, these changes 
are not necessarily so closely correlated. The theories 
formerly advanced as explanatory of the ripening changes 
in cheese were suggestive rather than based upon experi- 
mental data^ and it is only since 1896 that careful scien- 
tific studies of the problem have been made. Of the 
two existing theories, the one, which is essentially Euro- 
pean, ascril^ the ripening changes wholly to the action 
of living organisms — the bacteria present in the cheese. 
The other, which had its origin in the United States, 
asserts that there are digestive enzymes — that is, un- 
organized or soluble ferments — inherent in the milk 
itself that render the casein soluble. The supporters of 
the bacterial theory are ranged in two classes. The one, 
led by Duclaux, regards the breaking down of the casein 
as duo to the action of liquefying bacteria (Tyrothrix 
forms). On the other hand. You Freudenroich has ascribed 
these changes to the lactic-acid tyi)o of bacteria, which 
develop so luxuriantly in hard cheese like Cheddar. 

With regard to the American theory, and in view of 
the im])ortant practical results obtained by Babcock and 
Russell at the Wisconsin experiment station, the follow- 
ing account ^ of their work is of interest, especially aa 
the suljoct is of high practical im{)ortance. In 1897 they 
announced the discovery of an inherent enzyme in milk, 
which they named galactose^ and which has the power of 
digesting the casein of milk and producing chemical de- 
composition products similar to those that normally occur 
in ripened cheese. The theory has been advanced by 
them that this enzyme is an important factor in the 
ripening changes; and as in their experiments bacterial 
action was excluded by the use of ansesthetic agents, 
they conclude that, so far as the breaking down of the 
casein is concerned, bacteria are not essential to thia 
process. In formulating a theory of cheese - ripening, 
they have further pointed out the necessity of consider- 
ing the action of rennet extract as a factor concerned in 
the curing changes. They have shown that the addition 
of increased quantities of rennet extract materially hastens 
the rate of rij)ening, and that this is due to the i)e|)sia 
which is present in all commercial rennet extracts. They 
find it easily i)ossible to diflbrentiate between the proteo- 
lytic action — that is, the decom])osing of proteids — of 
})epsin and galactase, in tliat the first-named enzyme ia 
incafNible of producing decomposition products lower than 
the peptones precipitated by tannin. They have shown 
that the increased solubility — ^the ripening changes — of 
the casein in cheese made with rennet is attributable 
solely to the products peculiar to peptic digestion. The 
addition of rennet extract or pejwin to fresh milk doea 
not produce this change, unless the acidity of the milk ia 
allowed to develop to a point which experience has shown 
to be the best adapted to the making of Cheddar cheese. 
The rationale of the empirical process of ripening the 
milk before the addition of the rennet is thus explained. 
In studying the properties of galactase it was further 
found that this enzyme, as well as those present in 
rennet extract, is operative at very low temperatures, 
even beloi^ freezing-point. When cheese made in the 
normal manner was kept at temperatures ranging from 
25* to 46* 'F. for periods averaging from 8 to 18 
months, it was found that the texture of the product 
simulate that of a perfectly ripened cheese, but that 
such cheese developed a very mild flavour in comparison, 
with the normally-cured product. Subsequent storage at 


* Experiment Station Record^ xii. 9. Wssldiigton, 1901. 
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somewhat higher temperatures gives to such cheese a 
flavour the intensity of which is determined by the durar 
tion of storage. This indicates that the breaking down 
of the casein and the production of the flavour peculiar 
to cheese are in a way independent of each o^er and 
may be independently control!^ — a ^int of great econ- 
omic importance in commercial practice. A11h.ough it is 
generally believed that cheese ripened at low temperatures 
is apt to develop a more or less bitter flavour, the flavours 
in the cases described were found to be pi^ically perfect 
Under these conditions of curing, bacterial activity is in- 
operative, and these experiments are held to furnish an 
independent proof of the enzyme theory. 

Not only are these investigations of interest from the 
scientific standpoint, as throwing light on the obscure 
processes of cheese-curing, but from a practical point 
of view they open up a new field for commercial exploita- 
tion. The inability to control the temperature in the 
ordinary factory curing-room results in serious losses, on 
account of the poor and uneven quality of the product, 
and the consumption of cheese has been greatly lessened 
thereby. These conditions may all be avoided by this 
low-temperature curing process, and it is not improbable 
that the cheese industry may undergo im{iortant changes 
in methods of treatment. With the introduction of cold- 
storage curing, and the necessity of constructing cen- 
tralized plant for this purpose, the cheese industry may 
]:)erha|>M come to Ijo diflerentiated into the manufacture of 
the product in factories of relatively cheap construction, 
and the curing or ripening of the cheese in central curing 
stations. In this way not only would the losses which 
occur under present practices bo obviated, but the improve- 
ment in the quality of the cured product would be more 
tlian sufficient to cover the cost of cold-storage curing. 

The characteristics of typical s[x3ciinens of the different 
kinds of English cheese may be briefly described. Cheddar 
cheese possesses the aroma and flavour of a nut — the 
so-called ** nutty ’’ flavour. It should melt in the mouth, 
and taste neither sweet nor acid. It is of flaky texture, 
neither hard nor crumbly, and is firm to the touch. It is 
early-ripening and, if not too much acid is developed in 
the making, long-keejung. Before all others it is a 
cosmopolitan cheese. Some cheeses are plain,” that is, 
they possess the natural i)aleness of the curd, but many 
are coloured with annatto — a practice that might be dis- 
fjensed with. The average weight of a Cheddar cheese 
is about 70 lb. Stilton cheese is popularly but erroneously 
supposed to be commonly made from morning’s whole milk 
with evening’s cream added, and to be a ** double-cream ” 
cheese. The texture is waxy, and a blue-green mould per- 
meates the mass if well rif^ened ; the flavour is suggestive 
of decay. The average weight of a Stilton is 15 lb. 
Cheshire cheese has a fairly firm and uniform texture, 
neither flaky on the one hand nor waxy on the other ; is 
of somewhat sharp and piquant flavour when fully ripe ; 
and is often — at eighteen months old, when a weU-mikde 
Cheshire cheese is at its best — permeated with ja blue-green 
mould, which, as in the case of Stilton cheese, contributes 
a characteristic flavour which is much appreciate Cheshire 
cheese is, like Cheddar, sometimes highly-coloured, but the 
practice is quite unnecessary ; the weight is about 55 lb. 
Gloucester (ffieese has a firm, somewhat soapy, texture and 
sweet flavour. Double Gloucester differs from single 
Gloucester only in size, the former usually weighii^ 26 to 
30 Ib^ and the latter 13 to 15 lb. Leicester cheese is some- 
what loose in texture, and mellow and moist when nicely 
ripened. Its flavour is ** clean,” sweet, and mild, and its 
aroma pleasant. To those who prefer a mild flavour in 
cheese, a perfect Leicester is perha{)8 the most attractive 
of all the so-called **hard ” cheese ; the average weight of 
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! such a cheese is about 35 lb. Derby cheese in its best 
forms is much like Leicester, being “ clean ” in flavour and 
mellow. It is sometimes rather flaky in texture, and is 
slow-ripening and long-keeping if made on the old lines ; 

, the average weight is 25 lb. Lancashire cheese, when well 
n^e and ripe, is loose in texture and is mellow ; it Im a 
piquant flavour. As a rule it ripens early and dMl not 
keep long. Dorset cheese— sometimes called “ blue vinny ” 
(or veiny) — is of firm texture, blue-moulded, and rather 
8harj)-flavoured when fully ripe ; it has a local popularity, 
and the best makes are rather like Stilton. Wensleydale 
I cheese, a local product in North Yorkshire, is of fairly firm 
texture and mild flavour, and may almost be spread with a 
knife when ripe ; the finest makes are equal to the best 
Btilton. Cotherstone cheese, also a Yorkshire product, is 
very much like Stilton, and commonly preferable to it. 
The blue-green mould develops, and the cheese is fairly 
mellow and moist, whereas many Stiltons ai'e hard and 
dry. Wiltshire cheese, in the form of “Wilts truckles,” 
may be descril^d as small Cheddars, the w^eight being 
usually about 16 lb. Caerphilly cheese is a thin, flat pro- 
duct, having the ap|)earance of an undersized single 
Gloucester and weighing about 8 Ib; it has no very 
marked characteristics, but enters largely into local con- 
sumption amongst the mining ix)pulatiou of Glamorgan- 
shire and Monmouthshire. Soft cheese of various kinds is 
made in many localities, beyond which its reputation 
scarcely extends. One of the oldest and best, somewhat 
resembling Camembert when well ripened, is the little 
“ SliiKJote,” made* on a small scale in the county of Itutland ; 
it is a soft, mellow, moist cheese, its coat slipping off readily 
when the cheese is at its best for eating — hence the name. 
Cream cheese is likewise made in many districts, but no- 
where to a great extent. A good cream cheese is fairly 
firm but mellow, with a slightly acid yet very attractive 
flavour. It is the simplest of all cheese to make — cream 
{X)ured into a perforate box lined with loose muslin prac- 
tically makes itself into cheese in a few days’ time, and is 
usually ripe in a week. 

In France the pressed varieties of cheese with hard rinds 
include Gruyfere, Cantal, Roquefort, and Port Salut. The 
first-named, a pale yellow choose fvHl of holes of varying 
size, is made in Switzerland and in the Jura Mountains dis- 
trict in the east of France ; whilst Cantal cheese, which is 
of lower quality, is a product of the midland districts, and 
is made barrel-shape. Roquefort cheese is made from the 
milk of owes, which are kept chiefly as dairy animals in 
the department of Aveyron, and the cheese is cured in the 
natural mountain caves at the village of Roquefort. It is 
a small, rather soft, white cheese, abundantly veined wi^ a 
greenish-blue mould, and weighs between 4 and 5 lb. ^e 
Port-Salut is quite a modem cheese, which originated in the 
abbey of that name in Mayenne ; it is a thin, flat cheese, of 
characteristic and not unattractive odour and flavour. The 
best known of the soft unpressed cheeses are Brie, Camem- 
bert^ and Coulommiers, whilst Pont I’EvSquc, Livarot, and 
other varieties are also made. After being shajied in 
moulds of various forms, these cheeses are laid on straw 
mats to cure, and when fit to eat they possess about the 
same consistency as butter. The Neufch&tel, Gervais, and 
Bondon cheeses are soft varieties intended to be eaten 
quite fresh, like cream cheese. 

Of the varieties of cheese made in Switzerland, the best 
known is the Emmenthaler, which is about the size of a 
cart-wheel, and has a weight varying from 150 to 300 fi). 
It is full of small holes of almost uniform size and very 
regularly distributed. In colour and flavour it is the 
same as Gruy^re. The Edam and Gouda are the common 
' cheeses of Holland. The Edam is spherical in shape, 
weighs from 3 to 4 9^, and is usually dyed crimson on 



356 DAIRY-F 

the outside. The Gouda is a flat cheese with convex 
edges, and is of any weight up to 20 lb. Of the two, 
the Eidam has tiie finer flavour. Limburger is the leading 
German cheesy whilst other varieties are the Backstein 
and Munster; ail are strong-smelling. Parmesan cheese 
is an Italian product, round and flat, about 5 inches 
thick, weighing from 60 to 80 lb, and possessed of l^e 
flavour. Gorgonzola cheese, so called from the Italian 
town of that name near Milan, is made in the Cheddar 
shai)e, and weiglis from 20 to 40 When ripe it is 
l)ermeated by a blue mould, and resembles in flavour, 
appearance, and consistency a rich old Stilton. 

Butter and Butter-Making. 

As with cheese, so with butter, large quantities of the 
latter have been inferior not because the cream was poor 
in quality, but because the wrong kinds of bacteria had 
taken iiossession of the atmospheric in hundreds of dairies. 
The greatest if not tlie latest novelty in dairying in the last 
decade of the 19th century was the isolation of lactic acid 
bacilli, their cultivation in a suitable medium, and their 
employment in cream preparatory to churning. Used thus 
in butter-making, an excelJont product results, provided 
cleanliness be scnipulously maintained. The culture re- 
peats itself in the buttermilk, which in turn may be used 
again with marked success. Much line butter, indeed, was 
made long before the bearing of bticteriological science 
ujx)n the practice of dairying was recognized — made by 
using acid buttermilk from a jirevious churning. 

In Denmark, which is, for its size, the greatest butter- 
producing country in the world, most of the butter is 
made with the aid of “starters,” or artificial cultures 
which are employed in riiK3ning the cream. Though the 
butter made by such cultures shows little if any superiority 
(*>vor a good sample made from cream ri{)ened in the 
ordinary way, — that is, by keojiing the cream at a fairly 
high temperature until it is ready for churning, when it 
must be cooled — it is claimed that the use of these cultures 
enables the buttor-makers of Denmark to secmre a much 
greater uniformity in the quality of their produce than 
would bo iK)S8ible if they depended upon the ripening of 
the cream through the influence of bacteria taken up in 
the usual way from the air. 

Butter-making is an altogether simpler process than 
cheese-making, l)ut success demands strict attention to 
sound principles, the observance of thorough cleanliness 
in every stage of the work, and the intelligent use of the 
thermometer. The following rules for butter - making, 
issued by the Royal Agricultural Society, sufficiently 
indicate the nature of the operation ; — 

PreiMtre ohurn, butter- worker, wooden hands, and sieve as 
follows;— (1) Rinse with cold water. (2) Scald with boiling 
water. (3) Rub thoroughly with salt. (4) Rinse with cold water. 

Always use a correct Ihermomter, 

The cream, when in the churn, to bo at a temperature of 56'’ to 
58” F. in 8un]^mor and 60"* to 62'" F. in winter. The chum should 
never be more than Imlf full. Churn at number of revolutions 
suggested by maker of churn. If none are given, chum out 40 to 
45 revoluHons per minute. Always chum slowly at first. 

Ventilate the ohurn freely and frequently during churnings 
until no air rushes out when the vent is oi)ened. 

Stop churning immediately the butter comes. This can be 
ascertained by the sound ; if in doubt, look. 

The butter should now be like grains of mustard seed. Pour 
ill a small quantity of oold water (1 pint of water to 2 quarts of 
cToam) to harden the grains, and give a few mure turns to the 
churn gently. 

Draw off the buttermilk, giving plenty of time for draining. 
Use a straining-cloth placed over a hair-sieve, so as to prevent any 
loss, and wash the butter in the chum with plenty of cold water ; 
then draw off the water, and refieat the process until water 
conies off quite clear. 

To brine butter, make a strong brine, 2 to 8 lb of salt to 1 
gallon of water. Place straining -cloth over mouth of chum, pour 
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in brine, put lid on chum, turn sharply half a dozen times, and 
leave for 10 to 15 minutes. Then lift the butter out of chum 
into sieve, turn butter out on worker, leave it a few minntes to 
drain, and work gently till all superfluous moisture is pressed out. 

To drysalt butter, place butter on worker, let it drain 10 to 15 
minutes, then work gently till all the butter comes together. 
Place it on the scales ana weigh ; then weigh salt, for slight 
salting, i 02 .; medium, 4 oz.; heavy salting, ft oz. to the lb of 
butter* Roll butter out on worker and carefully sprinkle salt over 
the surface, a little at a time ; roll up and repeat till all the salt 
is used. 

Never touch the butter with your hands. 

Well-made butter is firm and not greasy. It possesses 
a characteristic texture or “ grain,” in virtue of which it 
cuts clean with a knife and breaks with a granular frac- 
ture, like that of cast-iron. Theoretically, butter should 
consist of little else than fat, but in practice this degree of 
perfection is never attained. Usually the fat ranges from 
83 to 88 per cent., whilst water is present to the extent 
of from 10 to 15 jier cent.^ There will also be from 0’2 
to 0*8 per cent, of milk-sugar, and from 0*5 to 0*8 per 
cent of casein. It is the casein which is the objectionable 
ingredient, and the presence of which is usually the cause 
of rancidity. In badly washed or l)adly worked butter, 
from which the buttermilk has not been properly removed, 
the proportion of casein, or curd, left in the product may 
be considerable, and such butter has only inferior keeping 
qualities. At the same time, the mist^e may be made 
of overworking or of over washing the butter, thereby de- 
priving it of the delicacy of flavour which is one of its 
chief attractions as an article of consumption if oaten fresh. 
The object of washing with brine is that the small quantity 
of salt thus introduced shall act as a preservative and de- 
velop the flavour. Streaky butter may be due either to curd 
left in by imiierfect washing, or to an uneven distribution 
of the salt. 


Equipment op the Dairy. 

llie improved form of milking-pail shown in Fig. 1 
has rests or brackets, which the milker when seated on 
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« Fig. S.- Rectangular Cheese Vat. 


his stool places on bis knees ; he thus bears the weight on 
his thighs, and is entirely relieved of the strain involved 

^ Market batter is sometimes deliberately over-weighted with water, 
and a flrandalexit profit is obtained by selling this extra moisture at 
the price of butter. In July 1901, therefore, a departmental committee 
was appointed to inquire into the matter {vide infra). 
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in gripping the can between the knees. The milk sieve or 
strainer (Fig. 2), is used to remove cow^hairs and any 
other mechaq|f34 fallen into the 

milk. A dotu^l^traimng surface is provided, the second 
being of very ffie gauase placed vertically, so that the 
pressure of the milk does not force the dirt through ; the 
strainer is easily washed. The cheese tub or vat receives 
the milk for cheese-making. The rectangular form shown 
in Fig. 3 is a Cheshire cheese-vat, for steam. The inner 
vat is of tinned steel, and the outer is of iron and is fitted 
with i>ipes for steam supply. Bound cheese-tubs (Fig. 4) 
are made of strong sheets of steel, doubled tinned to render 
them lasting. They are fitted with a strong bottom hoop 
and bands round the sides, and can be doub!e-jacketed 
for steam-heating if requir<^. Curd-knives (Fig. 5) are 
used for cutting the coagulated mass into cubes in order 
to liberate the whey. They are made of fine steel, with 
sharp edges; there are also wire curd - breakers. The 
object of the curd-mill (Fig. 6) is to grind consolidated 
curd into small pieces, preparatory to salting and vatting ; 
two spiked rollers work up to spiked breasts. Hoops, 
into which the curd is placed in order to acquire the 
shape of the cheese, are of wood or steel, the former 
being mudo of well-seasoned oak with iron bands (Fig. 7), 
the ktter of tinned steel. The cheese is more easily removed 
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from the steel liooijs, and they are readily cleaned. The 
cheese-press (Fig. S) is used only for hard or “ pressed ” 
choose, such as Cheddar. The arrangement is such that 
the pressure is continuous ; in the case of soft cheese the 
curd is merely placed in moulds (Figs. 9 and 10) of the 
rociuirod shape, and then taken out to ripen, no pressure 
being applied. ^ The cheese-room is fitted with easily-turned 
shelves, on which nowdy-made “ pressed ” cheeses arc laid 
to ri|)on. 

In the batter clairy, when the centrifugal separator is 
not used, milk is “set” for cream-raising in the milk- 
jian (Fig. 11), a shallow vessel of white porcelain, tinned 
steel, or enamelled iron. The skimming-dish or skimmer 
(Fig. 12), made of tin, is for collecting the cream from the 
surface of the mi^ whence it is transferred to the cream- 
crock (Fig. 13), in which vessel the cream remains from 
one to three days, till it is required for churning. Many 
different kinds of churns are in use, and vary much in 
size, shape, and fittinjjp; the one illustrated in Fig. 14 is 
a very good type of diaphragm chum. The butter-scoop 
(Fig. 16) is of wood, and is sometimes perforated; it is 
used for taking the butter out of the chum. The butter- 
worker (Fig. 16) is employed for consolidating newly- 
churned butter, pressing out superfluous water, and mixing 
in salt. More extendi use, however, is now being made 



of the “D^laiteuse” butternlryer, a centrifugal machine 
that rapidly extracts the moisture from the butter, and 
renders the butter-worker unneces- 
sary, whilst the batter produced has 
a tetter grain. Scotch hands (Fig. 

17), made of boxwood, are used for 
the lifting, moulding, and pressing 
of;«butter. 

In the centrifugal cream-separator 
the now milk is ^owed to flow into 
a bowl, which is caused to rotate 
on its own axis several thousand 
times 2 )er minute. The heavier por- 
tion which makes up the watery 
I>art of the milk flies to the outer - 
circumference of the bowl, whilst 
the lighter particles of butter-fat are forced to travel in 
an inner zone. By a sim^de mechanical arrangement the 
se^mrated milk is forced out at one tube and the cream 
at another, and they are collected in distinct vessels. 
Se^iarators are made of all sizes, from small machines 
dealing with 10 or 20 up to 100 gallons an hour, and 
worked by hand (Fig. 18), to large machines separating 
150 to 440 gallons an hour, and worked by horse, steam, 
or other power (Fig. 19). Sejiaration is found to be most 
eilectivc at temperatures ranging in different machines 
from 80" to 98" F., though as high a temperature as 150" is 
sometimes om 2 )loyed. The most efficient separators remove 
nearly the whole of the butter-fat, the quantity of fat left in 
the separated milk falling in some cases to as low as 0*1 x^er 
cx)nt. When cream is raised by the deep-setting method, 
from 0*2 to 0*4 per cent, of fat is left in the skim-milk ; 
by the shallow-setting method from 0*3 to 0*5 X)er cent, of 
the fat is left behind. As a rule, therefore, “ separated ” 
milk is much {loorer in fat than ordinary “ skim ” milk left 
by the cream-raising method in deep or shallow vessels. 

The first continuous working separator was the inven- 
tion of Dr do Laval. The more recent invention by 
Baron von Bechtolsheim of what arc known as the Alfa 
discs, which are placed along the centre of the bowl of the 
separator, has much increased the sex>arating capacity of 
the machines without adding to the ]K)wer required. This 
has teen of great assistance to dairy farmers by lessening 
the cost of the manufacture 
of butter, and thus enabling 
a large additional numter of 
factories to be established in 
different ]iarts of the world, 

2 >articularly in Ireland, where 
those disc machines are very 
extensively used. 

The jMsteurizer — so named 
after the French chemist 
Pasteur — affords a means 
whereby at the outset the milk 
is maintained at a tem])era- 
ture of 170\to 180" F. for 
a x^eriod of eight or ten 
minutes. The object of this 
is to destroy the tubercle 
bacillus, if it should happen 
to exist in the milk, whilst 
incidentally the bacilli asso- 
ciated with several other dis- 
eases communicable through 
the medium of milk would 
also be killed if they were present. Discordant results 
have been recorded by experimenters who have attempted 
to kill tubercle bacilli in milk by heating the latter in 
open vessels, thereby permitting &e formation of a scum 
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or scalded layer” capable of protecting the tubercle 
bcMsilli, and enabling them to resist a higher temperature 



than otherwise would be fatal to them. At a temperature 
not much above 150* F. milk begins to acquire the 
cooked flavour which is objectionable to many imlates, 
whilst its “ body ” is so modified as to lessen its suitability 
for creaming purposes. Three factors really enter into 
effective pasteurization of milk, namely, (1) the 
temperature to which the milk is raised, (2) the length 
of time it is kept at that temperature, (3) the main- 
tenance of a condition of mechanical agitation to prevent 
the formation of “scalded layer.” Within limits, what a 
higher temi)erature will accomplish if maintained for a very 
short time may be effected by a lower temperature con- 
tinued over a longer period. The investigation of the 
problem forms the subject of a paper ^ in the Anmial 
RepoH of tha Witeonmi Agricvltwral Experiment 
1900. The following are the results of the experiments : — 

1. An expose of tubercalons milk in a ticfitly dosed com- 
mercial pasteurizer for a period of ten minutes destroyed in every 
case the tubercle bacillus, as determined by the inoculation of such 
heated milk into susceptible animals like guinea-pigs. 

2. Where milk is exposed under condinons that would enable a 
j)ollicle or membrane to form on the surface, ^e tubercle organism 
IS able to resist the action of heat at 140” F. (60” C.) for con- 
siderabW longer periods of time. 

8. Efficient nastenrusation can be more readily accomplished in a 
closed receptacle such as is most frequently used in the commercial 
treatment of milk, than where the milk is heated in open bottles or 
open vats. 


* Thennal Desth-Point of Tubercle Bacilli, and Relation of same to 
Commercial Fssteuriiation of Milk.'* By H. L. Bussell and £. O. 
Hastings. 


4. It is recommended, in order thoroughly to iiastcurize milk so 
as to destroy any tubercle bacilli which it may contain, without in 
any way imuring its creaming properties or oonpistency, to hrat the 
same in closed puteurizois for a period of aft less than twenty 
minutes at 140” F. ^ 

Under these conditions one may be certain ftiat disease bacteria 
such as the tubercle bacillus will lie destroyed without the milk or 
cream being injured in any way. For over a year this new 
standard has been in constant use in the Wisconsin University 
Creamery, and the results, from a purely practical point of view, 
reported a year earlier by Farrington and Russell,* have been 
abundantly oonfinned. 

Dairy engineers have solved the problem as to how 
large bodies of milk may bo iiasteurized, the difficulty of 
raising many hundreds or thousands of gallons of milk 
up to the required temperature, and maintaining it at 
that heat for a period of twenty minutes, having been 
successfully dealt with. The plant usually employed pro- 
vides for the thorough filtration of the milk as it comes in 
from the farms, its rapid heating in a closed receiver and 
under mechanical agitation up to the desired temi)erature, 
its maintenance thereat for the reejuisite time, |ind finally 
its sudden reduction to the temperature of cold water 
through the agency of a refrigerator, to be next noticed. 

Refrigerators are used for reducing the temperature of 
milk to that of cold water, whereby its keeping pro|)erties 
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are enhanced. The milk flows down the outside of the 
metal refrigerator (Fig. 20), which is corrugated in order to 
provide a Iwger cool- 
ing surface, whilst 
cold water circulates 
through the interior 
of the refrigerator. 

The conical vessel 
into which the milk 
is representod asflow- 
ing from the refriger- 
ator in Fig. 20 is 
absurdly called a 
“milk-churn, '^where- 
as milk-can is a much 
more appropriate 
name. For very large 

quantities of milk, Fio. 21.- Cylindrical Cooler or Refrigerator. 

such as flow from ^ ri* 

a pasteurizing plant, cylindrical refrigerators (Fig. 21), 
made of tinned copiier, are available; the cold water 
circulates inside, and the milk, flowing down the outside in 
a very thin sheet, is rapidly cooled from a temperature of 

* im Mept. ir«. Affric. Expi. Station, 1899, p. 129. 
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140* F. or higher to 1* above the temperature of the 
water. 

The fat test for milk was originally devised by Dr S. 
M. Babcock, of the Wisconsin Experiment Station, U.S.A. 
It combines the principle of centi^ugd force with simple 
chemical action, 
graduatec} glass 
vcHsels, the only 
requirements are 
sulphuric acid of 
standard strength 
and warm water. 

The machines — 
often termed buty- 
romoters — are com- 
monly made to hold 
from two up to two 
dozen testers. After 
the tubes or testers 
have been charged, 
they are put in the 
upiNuratus, which is 
rapidly rotated as 
shown (Fig. 22); 
in a few minutes 
the test is complete, 
and with properly graduated vessels the iierccnbigc of fat 
can bo road oif at a glance. The butyrometer is extremely 
useful, alike for measuring periodically the fat-producing 
(‘ai)acity of individual cows in a herd, for rapidly ascertain- 
ing the percentage of fat in milk delivered to factories and 
laying for such milk on the basis of quality, and for deter- 
mining the richness in fat of milk supplied for the urban 
milk trade. Any intelligent jKsraon can soon learn to work 
tlie ap^iaratus, but its efficiency is of course de])endent uj)on 
the accuracy of the measuring vessels. To ensure this the 
Board of Agriculture have made arrangements with the 
National Physical Laboratory, Old Deer Park, Eichmond, 
Surrey, to verify at a small fee the pipettes, measuring-glasses, 
and test-bottles used in connexion with the centrifugal butyro- 
metcr, which in recent years has been improved by Dr N. 
Gerber of Zurich. 
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Dairy Factoriks. 

In connexion with co-oiK3rative chocse-making the merit 
of having founded the first “ cheesery ” or cheese factory is 
generally credited to Jesse Williams, who lived near 
Homo, in Oneida county. New York State. The system, 
therefore, was of American origin, Williams was a 
skilled cheese-maker, and the produce of his daiiy sold so 
freely, at prices over the average, that he increased his 
output of cheese by adding to his own supply of milk 
other quantities which ho obtained from his neighbours. 
His example was so widely followed tliat by the year 
18GG there had been established close uix)n 500 cheese 
factories in New York State alone. In 1870 two 
co-o{jerative cheeseries were at work in England, one in 
the town of Derby and one at Longford in the same 
county. There are now thousands of cheeseries in the 
United States and Canada, and also many creameries,” 
or batter factories, for the making of high-class butter. 

The first creamery was that of Alanson Slaughter, and 
it was built near Wallkill, Orange county. New York 
State, in 1861, or ten years later than the first cheese 
factory; it dealt daily with the milk of 375 cows. 
Cheeseries and creameries would almost certainly have 
l)ocome more numerous than they are in England but for 
the mpidly-expanding urban trade in country milk. The 
development of each, indeed, has been contem|)oraneous 
since 1871, and they are found to work well in conjunction 


one with the other — that is to say, a factory is useful for 
converting surplus milk into cheese or butter when tbe 
milk trade is overstocked, whilst the trade affords a 
convenient avenue for the sale of milk whenever this may 
happen to be preferable to the making of cheese or butter. 
Extensive dealers in milk arrange for its conversion into 
cheese or butter, as the case may be, at such times as the 
milk market needs relief, and in this way a cheesery 
serves as a sort of economic safety-valve to the milk trade. 
The same cannot always be said of creameries, because the 
machine-skimmed milk of some of these establishments has 
been far too much used to the prejudice of the legitimate 
milk trade in urban districts. Be this as it may, the 
operations of cheeseries and creameries in coi\junction 
with the milk trade have led to the diminution of home 
dairying. A rapidly-incieasing population has maintained, 
and probably increased, its consumption of milk, which has 
obviously diminished the farmhouse production of cheese, 
and also of butter. The foreign competitor has been less 
successful with cheese than with butter, for he is unable to 
produce an article qualified to compete with the best that 
is made in Great Britain. In the case of butter, on the 
other hand, the imported article, though not ever surpass- 
ing the best home-made, is on the average much better, 
especially as regards uniformity of quality. Colonial and 
foreign producers, however, send into the British markets 
as a rule only the best of their butter, as they are aware 
that their inferior grades would but injure the reputation 
their products have acquired. 

There are no official statistics concerning dairy factories 
in Great Britain, and such figures relating to Ireland were 
issued for the tot time in 1901. The number of dairy 
factories in Ireland in 1900 was returned at 506, compris- 
ing 333 in Munster, 92 in Ulster, 52 in Leinster, and 29 
in Connaught. Of the total number of factories, 495 
received milk only, 9 milk and cream, and 2 cream only. 
As to ownership, 219 were joint-stock concerns, 190 were 
maintained by co-operative fanners, and 97 wore pro- 
prietary. In the year ended 30th ^ptember 1900 these 
factories used up nearly 121 million gallons of milk, 
namely, 94 in Munster, 14 in Ulster, 7 in Leinster, 
and 6 in Connaught. The number of centrifugal cream- 
separators in the factories was 985, of which 889 were 
worked by steam, 79 by water, 9 by horse-power, and 8 
by hand-power. The number of hands permanently 
employed was 3653, made up of 2976 in Munster, 279 in 
Leinster, 278 in Ulster, and 120 in Connaught. The 
yearns output was returned at 401,490 cwt. of butter, 439 
cwt of cheese (made from whole milk), and 46,253 gallons 
of cream. In most cases the skim-milk is returned to the 
farmers. A return of the number of separators used in 
private establishments gave a total of 899, comprising 693 
in Munster, 157 in Leinster, 39 in Ulster, and 10 in 
Connaught In factories and private establishments 
together as many as 1884 separators wore thus accounted 
for. Much of the factory butter would be sent into the 
markets of Great Britain, though some would no doubt be 
retained for Ideal consum])tion. A great improvement in 
the quality of Irish butter has recently been noticeable in 
the exhibits entered at the London Dairy Show. 

Adulteration of Dairy Produce. 

The Sale of Food and Drugs Act, 1899, which came 
into operation on January 1, 1900, contains several sec- 
tions relating to the trade in dairy produce in the United 
Kingdom. Section 1 imposes penalties in, the case of the 
importation of produce insufficiently marked, such as (a) 
maigarine or margarine-cheese, except in packages con- 
spicuously marked ‘‘Margarine” or “Margarine-cheese”; 
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i(6) adulterated or impoverished butter (other than mar- 
Ijitfine) or adulterated or impoverished milk or cream, 
except in packages or cans conspicuously marked with 
A name or descrixjftion indicating that the butter or milk 
or cream has b^n so treated; (c) condensed seimrated 
or skimmed milk, excejit in tins or other receptacles 
which bear a label whereon the words “ Machine-skimmed 
Milk” or “Skimmed Milk” are printed in largo and 
legible type. For the purjosea of this section an article 
of food is deemed to be adulterated or im})overiahed if it 
has been mixed with any other suljstance, or if any jiart 
of it has been abstracted, so as in either case to affect 
injuriously its quality, substance, or nature; jirovided 
that an article of food shall not bo deemed to be adulter- 
ated by reason only of the addition of any preservative 
or colouring matter of such a nature and in such quantity 
as not to render the article injurious to health. Section 
7 i)rovides that every occupier of a manufactory of mar- 
garine or margarine-cheese, and every wholesale dealer 
in such substances, shall keep a register showing the 
quantity and destination of each consignment of such 
substances sent out from his manufactory or jdaco of 
business, and this register shall Iks o])en to the insj^ection 
of any officer of the Board of Agriculture. Any such 
officer shall have iK)wer to enter at all reasonable times 
any such manufactory, and to ins])ect any process of 
manufacture therein, and to take samples for analysis. 
Section 8 is of much i)ractical iiiq^rtancc, as it limits 
the quantity of butter-fat which may be contained in 
margarine; it states that it shall bo unlawful to manu- 
facture, sell, exjjose for sale, or import any margarine 
the fat of which contains more than 10 jKJr cent, of 
butter -fat, and every jierson who manufactures, sells, 
oxix)8es for sale, or imports any margarine which con- 
tains more than that ^wreentage shall l)C guilty of an 
offence under the Margarine Act, 1887. For the pttrix)ses 
of the Act Tmrgarim-cheem is defined as “any substance, 
whether conq)Ound or otherwise, which is prepared in 
imitation of cheese, and which contains fat not derived 
from milk ” ; whilst ckeeM is defined as “ the substance 
usually known as cheese, containing no fat derived other- 
wise than from milk.” The so-called “filled” cheese of 
American origin, in which the butter-fat of the milk is 
partially or wholly replaced by some otlier fat, would 
oome under the head of “margarine-cheese.” In making 
such cheese a cheap form of fat, usually of animal origin, 
but sometimes vegetable, is added to and incorjioratcd with 
the skim-milk, and thus taikcs the [dace jtroviously occu- 
pied by the genuine butter-fat. The Act is regarded by 
some as defective in that it does not prohibit the artificial 
colouring of margarine to imitate butter. 

Tn connexion with this Act a de[sirtniental committee 
was appointed in 1900 “to inquire and rc|K)rt os to what 
regulations, if any, may with advantage be made by the 
Bmrd of Agriculture under section 4 of the Halo of Food 
and Drugs Act, 1899, for determining what deficiency 
in any of the normal constituents of genuine milk or 
cream, or what addition of extraneous matter or i)rox)or- 
tion of water, in any samjilo of milk (including condensed 
milk) or cream, shall for the purposes of the Sale of 
Food and Drugs Acts, 1875 to 1899, raise a presumption, 
until the contrary is proved, that the milk or cream is 
not genuine.” Much evidence of the highest interest to 
dairy farmers was taken, and subsequently publislied os 
a Blue-Book (Cd. 484). The report of the committee 
(Cd. 491) included the following “recommendations,” 
which wore signed by all the members excepting one : — 

I. That regulations under section 4 of the Food end Drugs 
Act, 1899, be made by the Board of Agriculture with 
respect to milk (including condensed milk) and cream. 
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II. (a) That in the case of any milk (other than skimmed, 

8e|»arate<l, or condensed milk) tlio total inilk-solida in 
which on being dried at 100' C. <lo not amount to 12 |wr 
cent, a nresuniptioii shall he raised, until the contrary 
is proved, that the milk is deficient ia the normal con- 
stituents of genuine milk. 

(6) That any milk (other than skimmed, Hiqmratcd, or con- 
densed milk) the total milk-solids in which arc Icsh than 
12 per cent., and in whitdi the amount of milk fat is loss 
than 3*25 jier cent., shall ho doenud to be so deficient in 
milk-fat as to raise a presumption, until the contrary is 
proved, that it has been mixed with separated milk or 
water, or that some portion of its normal content of milk- 
fat has been removed. In calculating the percentage 
amount of deficiency of fat tlic analyst shall have regard 
to the above-named limit of 3'2r> ]>er cent, of milk-fat. 

(<!) That any milk (other tluiii skimmed, semrated, or con^ 
tlensed milk) the total milk-solids in which are less than 
12 per cent., and in which the amount of non-fatty milk- 
solids is less than 8*5 per cent., shall be di emod to be so 
dehdent in normal constitneiits ns to raise a ])resuni]ition, 
until the contrary is proved, that it has been mixed with 
water. In calculating the pereentage amount of admixed 
water the analyst shall have regard to the above-named 
limit of 8*5 per cent, of non- fatty milk -sol ids, and shall 
further take into account the extent to which the milk- 
fat may exceed 3*2.5 |jer cent. 

III. That the artificial thickening of cream by any addition of 

gelatin or other substance sliall raise a prcsunqitioii that 
the cream is not j^nuine. 

IV. That any skimmed or separated milk in which the total 

inilk-.‘»oIid8 are less than U per cent, shall bo deemed to 
be so delicicnt in normal coiiBtitucnts as to raise a pre- 
Riimptioii, until the contrary is proved, that it lias been 
mixed with water. 

V. That any condensed milk (other than that labelled 
machine-skimmed milk” or “skimmed milk,” in con- 
formity with section 11 of the Fooil and Drugs Act, 1899) 
in which either the amount of milk-fat is less than 10 
per cent., or the amount of nou-fatty milk-solids is less 
than 25 per cent., shall lie deemed to be so delicicnt in 
some of the normal constituents of milk as to raise a 
liresumptioii, until the contrary is proved, that it is not 
genuine. 

The coiuuiittec further submitted the following expres- 
sions of opinion on jioints raised lief ore them in evidence : — 

{a) Tliat it is desirable to call the attention of those engaged 
in the administration of the Food and Drugs Aids to the 
necessity of adopting (‘Hcctive measures to prevent any 
addition of water, separated or condensed milk, or other 
extraneous matter, for the pur}>OKe of reducing the quality 
of genuine milk to any limits lixed by regulation of the 
Board of Agriculture. 

{h) That it is desirable tliat ste)».s should he taken with the 
view of identifying or “ oar-marking ” separated milk by 
the addition of some Huitahlc and innocuous suhstance, and 
by the adojition of ]»rocedurc similar to that provided by 
section 7 of the Food and Drugs Act, 1899, in regard to 
margarine. 

(e) That it is desirable that, so far as may bo found practicable, 

the procedure adojited in eulleetiiig, forwarding, and re- 
taining ponding examination, samples of milk (including 
condeusm milk) and cream under tho Food and Dru^ 
Acts should lie uniform. 

{d) That it is desirable that, so fur as inny bo found practicable, 
tbe methmis of analysis used in the examination of .samples 
of milk (including condensed milk) or cream taken under 
the Food and Dnigs Acts sbonld be uniform. 

(f) That it is dosirahlo in the case of condensed milk (other than 

that labelled “ machine - skimmed milk” or “skimmed 
milk,” in conformity w’ith section 11 of the Food and 
Drui^ Act, 1899) that the label should state tho amount 
of clilutioii required to make the proportion of niilk-fat 
equal to that found in uncondeiisoa milk containing not 
I less than 3*25 tier cent, of milk-fut. 

(/) That it is desirable in tho case of condensed wliole milk to 
limit, and in the case of condensed machine-skimmed milk 
I to exclude, the addition of sugar. 

i 0/) Tliat tho official standardizing of the measuring vessels com- 
mercially used in the testing of milk is desirable. 

In tlie minority report, signed by Mr Geo. Barham, the 
most important clauses are the following : — 

(«) That in the case of nny milk (other than skimmed, separ- 
ated, or condensed inila) tho total milk-solids in which are le^8 

S. III. — 46 
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than 1175 per cent., and in which, during the months of July 
to Februarjr inclusiire, tho amount of milk-fat is less than 3 jtcr 
cent., and in the case of any milk which during the mouths of 
March to Juno inclusive shall fall Iwlow the above-named limit 
for total solids, and at the same time shall contain less than 275 
per cent, of fat, it shall be deemed that such milk is so deficient 
in its normal constituent of fat os to raise a presumption, for the 
purposes of the Sale of Food and Drugs Acts, 1875 to 1899, until 
the contrary is provo<l, that tho milk is not genuine. 

(5) That any milk (other than skimmed, sojmrated, or condensed 
milk) the total milk-solids in which are less than 1175 per 
cent, and in which the amount of non-fatt^ solids is less than 
8*5 per cent., shall he deemed to be so dcnciont in its normal 
constituents as to raise a ]>restimption, for tho purposes of the Sale 
of Food and Drugs Acts, 1875 to 1899, until the contniry is proved, 
that the milk is not genuine. In calculating the amount of the 
dohciency the auaivst shall take into account the extent to which 
the milk-fat exceo(fs the limits above named. 

(r) That any skimmed or separated milk in which the b>tal 
milk-solids are less than 8*75 per cent, shall bo deemed to la*, so 
detieient in its normal constituents as to raise a presumption, for 
the purpose of the Sale of Food and Drugs A<!ts, 1875 to 1899, 
until the contrary is proved, that the milk is not genuine. 

Much controversy arose out of tho publication of these 
reports, tho oiiiniori most freely cx]>res.sod lacing that tho 
standard rcconnnonded in the majority rojjort was too 
high. Tho difficulty of tho problem is illustrated by, for 
example, tlio diverse legal Ht}indards for milk lhat j prevail 
in tho (Jnited 8tiites, whores the prescril)od jiorcentago of 
fat in fresh cows* milk ranges from 2*15 in Uhode Island 
to 3*ri in Georgia and Minnesota, and 3*7 (in the wintcu* 
raontlis) in Massachusetts, and the prescribed totiil solids 
range from 12 in several states (11*6 in Ohio during May 
and ,luno) up to 13 in others. iStandards are recognized 
in 2 1 of tho states, but tho remaining states have no laws 
prescribing standards for dairy products. That the jmblie 
discussion of the reports of the committee Was eflbctivc 
is shown by tho following regulations which ap^M^ared in 
the London. GarMte on (ith August 1901, and fixed tlie 
limit of fat at 3 jkji* cent : — 

The Board of Agrieulturo, in exorcise of the powers conferred 
on them by Hcetion 4 of the Sale of Food and Drugs Act, 1899, 
do hereby make the following rogulatious : — 

1. Whore a sample of milk (not being milk sold as skimmed, 
or separated, or ooudenstid milk) contains less than 8 per cent, of 
milk-fat, it shall be presumed for the purposes of the Sale of FimmI 
and Drugs Acts, 1875 to 1899, until tho contrary is ]»roved, that 
the milk is not gomiino, by reason of tho abstraction therefrom 
of milk-fat, or the addition thereto of water. 

2. Whore a sample of milk (not being milk sold as skimmed, or 
separated, or condensed milk) contains loss than 8*5 per cent, of 
milk-solids other than milk-fat, it shall bo presumed for the pur- 
poses of the Sale of Food and Drills Acts, 1875 to 1899, until the 
contrary is proved, that the milk is not genuine, by reason of tho 
abstraction therefrom of milk-solids other than milk-Jat, or the 
addition thereto of water. 

3. Where a sample of skimmed or separated milk (not being 
oondons(*d milk) contains less than 9 per cent, of milk-solids, it 
shall bo iiresumed for llio pur]>osos of tlio Sale of Food and Drugs 
Acts, 1875 to 1899, until the contrary is proved, that the milk is 
not genuine, bv reason of the abstraction thcr(*from of inilk-soUds 
other than milk-fat, or tho addition thereto of water. 

4. Those regulations shall extend to Groat Britain. 

5. Those regulations shall come into operation on Ist Soptomlior 
1901. 

0. Those regulations may be cited as the Sale of Milk Regula- 
tions, 1901. 

In July 1901 another de|>artineiital committee was 
apfiointod by the Board of Agriculture to inquire and 
report as to what reflations, if any, may with wivantage 
be made under section 4 of tho Sale of Food and Drugs 
Act, 1899, for determining what deficiency in any of the 
normal constituents of butter, or what addition of extrane- 
ous matter, or proportion of water in any sample of butter 
diall, for the purpose of the Sale of Food and Drugs Acts, 
raise a presumption, until the contrary is proved, that 
the butter is not genuine. As bearing upon this point 
reference may be made to a report o! the Dairy Division 


of the United States Department of Agriculture on experi- 
mental exports of butter, in the appendix to which are 
recorded l5ie results of the analyses of many samples of 
butter of varied origin. First, as to American butters, 
19 samples were analysed in Wisconsin, 17 in Iowa, 
5 in Minnesota, and 2 in Vermont, at tho respective 
experiment stations of the states named. The amount 
of moisture throughout was low, and the quantity of fat 
corresix>ndingly high. In no case was there more than 
15 i)er cent, of water, and only 4 samples contained 
more than 14 jier cent. On the other hand, 11 samples 
had less tlian 10 per cent., the lowest l)cing a pasteurized 
butter from Ames, Iowa, with only 6*72 per cent, of 
water. The average amount of water in the total 43 
samples was 11*24 per cent. Tho fat varies almost 
inversely as the water, small quantities of curd and ash 
having to bo allowed for. The largest quantity of fat' 
was 91*23 per cent, in the sample containing only 6*72 
|)er cent, of water. The lowest proj)ortion of fat was 
80*18 i)or cent., whilst the average of all tho samples 
shows 85*9 j)er eont., which is regarded as a good market 
standard. The curd varied from 0*55 to 1*7 per cent., 
witii an average of 0*98. This small amount indicates 
Huiicrior keeping qualities. Theoretically there should be 
no curd present, but this degree of jierfection is never 
attained in practice. It was desired to have tho butter 
contain alx)ut 2J })er cent, of salt, but the quantity of 
ash in the 43 samples ranged from 0*83 to 4*79 per cent., 
the average l^ing 1*88. Analyses made at Washington 
of butters other than American showed a general average 
of 13*22 pov cent, of water over 28 samples representing 
14 countries. The lowest were 10*25 per cent, in a 
Canadian butter aiid 10*38 in an Australian sample. 
The highest was 19*1 jxii* cent, in an Irish butter, which also 
contained the remarkably large quantity of 8*28 per cent, 
of salt. Three samples of Danish butter contained 12*65, 
14*27, and 15*14 jier cent. res|X3Ctivoly of water. French 
and Italian unsaltod butter included, the former 15*46 
and the latter 14*41 i»er cent, of water, and yet ap])earRd 
to 1)0 unusually dry. In 7 samples of Irish butters the 
j)orcentagos of water ranged from 11*48 to 19*1, Of 
the 28 foreign butters 15 were found to contain preserva- 
tives. All 5 samples from Australia, the 2 from France, 
the single ones from Italy, Now Zealand, Argentina, and 
England, and 4 out of the 7 from Ireland, contained boric 
acid. 

The Milk Tuade. 

The term “ milk trade ** has come to signify tho great 
traffic in country milk for the supply of dwellers in urban 
districts. Prior to 1860 this traflBc was comparatively 
small, or in its infancy. Tliirty years earlier it could not 
liavo been brought into existence, for it is an outcome of 
the great network of railways which was spread over the 
face of the country in the latter half of the 19th century. 
It affords an instructive illustration of the process of com- 
mercial evolution which has been fostered by the vast in- 
crease of urlm'h population within the period indicated. It 
is a tribute to the spirit of sanitary reform which — as an 
example in one special dii-ection — has brought about the 
disestablishment of urban cow sheds and the consequent 
demand for milk produced in the shires. London, in fact, 
is now being regularly supplied with fresh milk from places 
an 3 rwhere within 150 miles, and the milk traffic on the 
railways, not only to London but to other great centres, 
is an important item. A factor in the development of the 
milk tre^e must no doubt be sought in the oatbmk of 
cattle plague in 1865, for it was then that the dairymen 
of the metropolis were compelled to sedc milk all over 
England, and the capillary refrigerator being invented 
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Boon after, the production of milk has remained ever since 
in the hands of dairymen living mainly at a distance 
from the towns supplied. 

This great change in country dairying, involving the 
continuous export of enormous quantities of milk fn)m 
the farms, has been accom^nied by subsidiary changes in 
the management of dairy farms, and has necessitated the 
extensive purchase of feeding*studs for the production of 
milk, especially in wnter time. It is probable that, in 
this way, a gradual improvement of the soil on such farms 
has been ettected, and the corn-growing soils of distant 
countries are adding to the store of fertility of soils in the 
British Isles. Country roads, exj)Osed to the wear and 
tear of a comparatively new tiatiic, are lively at morn 
and eve with the rattle of vehicles conveying fresh milk 
from the farms to the railway stations. Most of these 
changes were brought about within the limits of the last 
third of the 19th century. 

In the case of London, the daily 8Ui)ply of a jierishable 
article such as milk, which must be delivered to the con- 
sumer within a few hours of its pixiduction, to a popula- 
tion of five millions, is an undertaking of very great 
magnitude, especially when it is considered that only a 
comparatively minute proportion of the supply is produced 
in the metropolitan area itself. To meet the demand of 
the London consumer some 5000 dairies proi)or exist, as 
well as a large numl)er of businesses where milk is sold in 
conjunction with other commodities. It has been com- 
puted that some 12,000 traders are engaged in the business 
of milk-selling in the metropolis, and thc3 number of 
persons employed in its distribution, tfec., cannot be fewer 
than 25,000. The amount of capital involved is very 
great, and it may bo mentioned that the paid-up caxatal of 
six of the princijwil distributing and retail dairy companies 
amounts to upw^ards of one million sterling. The most 
significant feature in connexion with the milk supply of 
the nietrojjolis at the beginning of the 20th century is 
the gradual extinction of the town “cowkeeper” — the 
rctiiiler who produces the milk he sells. The facilities 
altbrdod by the railway companies, the favourable rates 
which have been secured for the transfwrt of milk, and 
the more enlightened methods of its treatment after pro- 
duction, have made it possible for milk i)roduced under 
more favourable conditions to be brought from consider- 
able distances arid delivered to the retailer at a price 
lower than that at which it has been possible to produce 
it in the metro}x)]i8 itself. As a result, the number of 
milk cows in the county of London diminished from 10,000 
in 1889 to 5144 in 1900, the latter, on an estimated pw- 
duction of 700 gallons per cow — the average production 
of stall-fed town cows — roi)resenting a yearly milk yield 
of 3,600,000 gallons. How small a x^rojiortion this is of 
the total supply will be gathered from the hict that the 
annual quantity of milk delivered in London on the 
Great Western line amounts to some 11,000,000 gallons, 
whilst the London and North-Western Kailway delivers 

9.000. 000, and the Midland Bailway at ,St Pancras 

5.000. 000, and at others of its London stations al)Out 

1.000. 000, making 6,000,000 in all. The London and 
Sf)uth-Westem Bailway brinjgs upwards of 8,000,000 
gaHons to London, a quantity of 7,600,000 gallons is 
carried by the Great Northern Bailway, and the Groat 
Eastern Bailway is responsible for 7,000,000. The 
London, Brighton, and South Coast l^ilway delivers 

1.000. 000, gallons, and the South-Eastern and Chatham 
and the London and Tilbury Hallways carry approxi- 
matdy 1,000,000 g^lons between them. A large quantity 
of is also denied by locaj ^lines from farms in the 
vicinity of London aa4;doUwed>t the local stations, and 
some is now brou^t l^.tihe Great Central Bailwi^r, which 


ARMING 363 

has recently obtained an entry into Ix)udon. In addition 
to this, milk is taken into Loudon by carts from farms in 
the neighbourhood of the metroiwlis. A computation of 
the total milk 8U].)ply of the metropolis reveals a quantity 
approximating U) (iO, 000, 000 giillons annum, or rather 

more than a miJIiou gallons i)er week, which, taking 500 
gallons as tlie average yearly production of the cows (Con- 
tributing U} this supply, represents the yield of at least 
120,000 cows. The growth of the supply of country milk 
to London is seen from the iigures given by Mr George 
Barham, chairman of the Express Dairy Co. Limited, in an 
article on “The Milk Trade” contributed to Professor 
Sheldon’s work on The Farm and Dairy. The quantities 
carried by the respective railways in 1889 are therein 
stated in gallons as : — Great Western, 9,000,000 ; London 
and North-Western, 7,000,000; Midland, 7,000,000; 
London and South-Western, 6,000,000 ; Great Northern, 

3.000. 000 ; Great Eastern, 3,000,000 ; the southern lines, 

2.000. 000. The increase, therefore, during the i)ast twelve 
years on these lines amounts to no less than 13,500,000 
gallons per annum, or 36 jjer cent. The diminished prr)- 
ductien in the metropolis itself amounts approximately to 
only 3,000,000 gallons, and it follows, therefore, that the 
consumption lias largely increased. 

Previous to 1864 it was only jiossiblc to bring milk into 
Ixindon from short distances, but the introduction of the 
refrigerator has enabled milk to be brought from [ihures as 
far removed from the metropolis as North Staliordshire, 
and it has even been received from Scotland, l^aciically 
the whole of the milk supplied to the metropolis is pro- 
duced in England. Atteiuiits have been made to introduce 
foreign milk during recent years, and in 1898 a company 
was formed to promote the sale of fresh milk from Nor- 
mandy, but the enterprise did not succeed. The trade 
has shown signs of reviving since, owing probably to the 
increased cost of the honui X)r()(luccd article, and during 
the winter season of 1900-1901 the largest quantity 
received into the kingdom in one wexjk amounted to 1 0,000 
gallons. Of recent years a large demand has sprung U]> 
for sterilized milk in bottles, and a considerable trade is 
also done in humanized milk, which is a milk preparation 
approximating in its chemical com]K)sition to human milk. 

Kstimating the average yield of milk of each country 
cow at 500 gallons per annum, and assuming an average 
of 28 cows to each farm, as many as 4300 farmers arc 
engaged in Hux)p]ying London with milk ; allotting ten cows 
to each milker, it needs 12 battalions of 1000 men each 
for this w^ork alone. Some 3500 horses are required to 
convey the milk from the farms to the country railway 
stations. The chief sources of supply are in the counties 
of Derby, Stalford, Leicester, Northampton, Notts, War- 
wick, Bucks, Oxford, Gloucester, Berks, Wilts, Hants, 
Dorset, Essex, and Cambridge. It is not entirely owing 
to the railways that London’s enormous supply of milk 
has boon rendered possible, for the milk must still have 
been produced in the immediate neighbourhood of the 
metropolis had not the method of reducing the tem})erature 
of the product by means of the refrigerator been devised. 
There are probably 5700 horses engaged in the delivery 
of milk in London, and more people are employed in this 
work than in milking the cows. One of the great 
difficulties the London dairyman has to contend w^ith, and 
a cause of frequent anxiety to him, is associated with the 
rise and fall of the thermometer, for a movement to tlie 
extent of ten degreas one way or the other may diminish 
or increase the supply in an inverse ratio to the demand. 
Thus, at periods of extreme cold, the cows shrink in their 
yield of wiiHr, while from the same cause the Londoner is 
demft^ndifig more, in an extra cup of coffee, dbc. Agaixif at 
periods of ‘ extreme heat^ which has the same effect on tlie 
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cow’s production as extreme cold, the customer also 
demands an increased (juantity of milk. Ten degrees fall 
of temfteraturo in the summer wdll I'esult in a lessened 
demand and an enlarged supply — ^to such an extent, in- 
deed, that a single firm has been known to have had 
returned by its carriers some 600 gallons in one day. 

J n such cases the cream sc])arator is capable of rendering 
iiivaliiable assistance. To make cheese in London in large 
((uantities and at uncertain intervals has l)oen found to be 
impracticable, whilst to set for cream a great bulk of milk 
is almost equally so. But now a considerable |)ortion of 
what would otherwise be lost is saved by i)as8ing the milk 
through separators, and churning the cream into butter. 

Previous to the enormous development of the urban 
trade in country milk, dairy farms were in the main self- 
sustaining in the matter of manures and feediug-stuffs, 
and the cropping of arable land was governed by routine. 
To-day, on the contrary, many dairy farms are run at high 
pressure by the heli) of purchased materials,— <jom, cake, 
and manure, — and the land is cro]qKMi legardless of routine 
and iudo])endent of courses. 8uch cro|)s, moreover, are 
grown — white straw croiw, greem crops, root croj>s— iis are 
deemed likely to Ix^ most needed at the time when they 
are ready. Gi*een crojjs, — “twjiling" eroiw, tis they aro 
termed in North Americfi, — consisting largely of vetches 
or tares (held u[> by stalks of oat plants growai amongst 
them), cablxiges, and in sr)me districts green maize, arc 
used to 8up]domcnt the failing grass-lands at the fall of 
the year, and root crops, es]»ociaHy mangel, are advantage- 
ously grown for the same ]»ur|Kjso. For winter feeding 
the farm is made to yield what it will in the shajie of 
]ueadow and clover hay, and of course root .crops of the 
several kinds. This provision is supplemented by the 
purchase of, for example, brewers’ grains as a bulky ffKxl, 
and of oilcake an<l corn of many sorts as concentrated food. 

Home Output , Importh , and Exports of Dairy 

J'RODIK^K. 

Whilst the (piaiitity of imix)rted butter and cJiecse 
(consumed in the United Kingdom from year to year can 
Ui arrived at with a tolera4)lo degree of accuracy, it is 
inoit^ diillcult to form an estimate of the amounts of these 
articles annually jiroducwl at home. Various attemi»ts 
have, however, from time to time Iwen made by comiietent 
authoritiiM to airrivo a])proximately at the annual output of 
milk, butter, and cheese in the United Kingdom, and the 
results Jiave Unm brought dow'ii to date by Messrs W. 
Weddel &■ Co. in their annual Dairy Produce Jietnew 
(1899-1900), from which Table XI. is (pioted. It show^s 
the estimates for eatdi of the ton years 1890 to 1899, the 
numlx)rs in the second column of cows and heifers in milk 
or in calf ” lieing identical wdth those olftcially recorded 
in the agricultural I'cturns. In thus estimating the (quan- 
tity of milk, butter, and (dieeso prcKlucod within the United 
Kingdom, the “ average milking life ’’ of a cow is taken to 
lie four years, from wdiich it follow\s that on the average 
ouo-fourth of the total herd has to lie renewed every year 
by heifers with their first calf. This leaves 75 i)er cent 
of the total herd giving milk throughout the year. Each 
cow of this 75 j)or cent, is estimated as yielding 49 cwt., 
or 531 gallons of milk annually. It is assumed that 15 
|K)r cent, of the total milk yield is used for the calf, 32 qxir 
cent, utilized for butter-making, 20 qicr (3ent. for cheese- 
making, and the remaining 33 qter cent, consumed in the 
household as fresh milk. A ton of milk is estimated to 
produce 80 If) of butter or 220 ft of cheese. A gallon of 
milk weighs 10 '33 ft (lOj^ ft). The probable effects 
of each season upon the production have been taken into 
consideration in making these estimates, and it will be 
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noticed that owing to the terrible drought of 1893 a re- 
duction of 9 qier cent, is made from the average. Acoei>t- 


Tablr XI. SsUifuUed Annual Produeiion of Afilkt Butter, aiul 
Cheese in the United Kingdom for the Ten Years ended 
Dceeinher 1899. 
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1800 

.3,050,220 

105 5 

2,007,106 

H -3-0 

7,487,640 

85,672 

147,078 

1801 

4,117,707 

1061) 

3,088,281 

Averoffo . 

7,666,288 

80,472 

148,024 

1802 

4,120.451 

308*1 

3,000,330 

-6*0 

7,147,837 

81,684 

140,804 

180.3 

4,014,05.3 

104*4 

3,010,542 

-0*0 

6,712,004 

70,700 

181,84.3 

1804 

3,025,486 

101 *2 

2,044,115 

•fflS 

7,667,606 

87,028 

160,611 

180 r > 

3,037,500 

100*5 

2,053,103 

-8*6 

0,062,087 

70,662 

187,148 

1800 

3,058,702 

100*0 

2, 000, .387 

-4*0 

6,088,000 

70,817 

180,000 

1807 

3,084,107 

00*7 

2,088,120 

-fSl 

7,647,866 

86,261 

148,200 

1808 

4,085,501 

1( M )*0 

3,025,520 

- f 8*2 

7,046,106 

87,872 

160,171 

1800 

4,183,240 

101*0 

3,000,087 

-8*5 

7,320,027 

83,760 

130,020 

10 XenrH' 
Avtruge 

4,018,318 

103*0 

3,01.3,060 

-0*7 

7,006,874 

83,002 

141,412 


ing these estimates wdth due reservation,^ it is scon that 
the annual prodmdioii of milk varied in the decade to the 
extent of nearly a million tons, the exact difference Ix)- 
tw^eon the maximum of 7,607,505 tons in 1895 and the 
minimum of (5, 7 12,004 tons in 1894 being 955,501 tons. 
The do(;ennial averages are 7,906,874 tons of milk, 
83,992 tons of butter, and 141,412 tons of cheese. 

Table XII. furnishes an estimate of the total con- 
sumption of butter in the United Kingdom in each of the 


Tadi.e XII. Edimntcd Iloiri'*. Production awl Imports of Butter 
into the United Kingdom fur ttm Ten Years ended ZOth June 
1900. 


Year pnilod 

30tli June. 

Home 

Pnxiuction, 

eHtiimUed. 

linuortod 

Colonial. 

Foroiifii. 

Total. 


Toiw, 

Tona. 

Tons. 

Ti » ijm . 

1891 

84,961 

2,883 

6,3*23 

99,598 

187,442 

1892 

86,0*22 

101,796 

194,141 

189.3 

84,078 

9,408 

15,550 

ior.,712 

199,198 

1894 

79,196 

107,534 

202,1280 

1895 

82,168 

17,807 

116,730 

216,705 

1896 

83,610 

12,949 

133,249 

229,838 

1897 

79,734 

18,111 

138,800 

236,645 

1898 

83,039 

17,732 

141,426 

242,197 

1899 

87,326 

22,413 

142,193 

251,962 

1900 

83,760 

37,531 

133,957 

255,251 

10 Years' Average 

83,392 

16,074 

122,090 

221,565 


years 1891 to 1900. Whilst the estimated home produc- 
tion did not vary greatly from year to year, the imports from 
colonial and foreign sources underwent almost continuous 
increase. The ten years’ average indicates 37*6 per cent, 
home-made, 7*3 jxsr cent imi)orted colonial, and 55*1 per 
cent, imported foreign butter. But whereas at the begin- 
ning of the decade the qiroportions were 45*4 per c^nt. 
home-made, 1*5 jier cent, colonial, and 63*2 per cent, 
foreign, at the end the jwreentages were 32*8, 14*7, and 
52*5 resjioctively. It thus apixjars that whilst the United 
Kingdom was able in 1891 to furnish nearly half of its 
reejuirements (45*4 qier cent), by 1900 it was unable to 
supply more than one-third (32*8 jxjrcont.). 

The rapid headway wdiich colonial butter is making in 

^ A special oommittoe appointed by the council of the Royal 
Statistical Society commenc^ in 1901 an inquiry into the home pro- 
duction of milk and meat in the United Kingdom. 
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British markets is shown by the fact that for the five years 
ended 30th Jane 1900 the import had ^wn from 12,949 
tons to 37,534 tons per annum, or an increase of 24,585 
tons. It is daring the mid-winter months that the colonial 
butter from Australasia arrives on the British markets, while 
that from Canada begins to arrive in July, and virtually 
ceases in the following January. The bulk of the Can- 
adian butter reaches British markets during August, Sep- 
tember, and October; the bulk of the Australasian in 
December, January, and February. 

It appears to demonstrated by the exinsricnce of 
the last decade of the 19th century that the United 
Kingdom is quite unable to turn out sufficient dairy 
produce to supply its own |)Opulation. In the year ended 
30th June 1891 ;the total import of butter was 102,500 
tons, and for the year ended 30th June 1900 it was 170,700 
tons, which shows an annual average increase in the decade 
of 6800 tons. This growth was on the whole very uni- 
form, any disturbance in its regularity being attributable 
more to the deficient seasons in the colonies and foreign 
countries tlian to the bountiful seasons at home. Twice 
in the decade the im^iort of butter from colonial sources 
fell off slightly from the previous year, namely, in 1896 and 
1898, while only once was there any decrease in the 
foreign supply, and this occurred in 1900. In 1896 the 
colonial sujjply fell off by 5000 tons, princiimlly owing 
to drought in Australia, but from foreign countries this 
deficiency was more than made good, as the increased 
import from these sources exceeded 16,500 tons. In 
1900 the position was reversed, for while the foreign 
import fell away to the extent of over 8000 tons, the 
supply from the colonies exceeded that of 1899 by 15,000 
tons, thus leaving a gain in the quantity of imported 
butter of nearly 7000 tons on the year. Table XII. shows 
that over the ten years 1891 to 1900 the imjKirt of 
colonial butter was augmented by 34,600 tons, and that 
of foreign by 33,600 tons, so that the increased inqK)rt 
is fairly divided lietwcen (!olonial and foreign sources. If, 
however, the last five years of the jjeriod bo taken, it will 
1)6 seen that the increases in the arrivals of colonial butter 
have far exceeded those from foreign countries. Between 
1891 and 1900 the Australasian colonies increased their 
quota by 13,400 tons, and Canada by 11,100 tons. Of 
foreign countries, Denmark showed the greatest devoloj)- 
ment in the sui)ply of imported butter, which increased in 
the ten years by 28,678 tons. Next came Russia and 
Holland, with increases res|)ectively of 7207 tons and 6589 
tons. Sweden, which made steady progress from 1891 to 
1896, subsequently declined, and in 1900 sent 1400 tons 
less than in 1891. France and Germany arc rapidly fall- 
ing away, and the latter country will soon cease its su])ply 
altogether. Up to 1896 it was 6000 tons annually ; by 
1900 it had fallen to 1850 tons. France, which in 1892 
sent to the United Kingdom 29,000 tons, regularly de- 
clined, and in 1900 sent only 16,800. Among the coun- 
tries sending the smaller (]uantitios, Argentina, Belgium, 
and Norway ai’e all gradually increasing their supplies ; but 
their totals are comparatively insignificant, as^they together 
contributed in 1900 only 6400 tons out of a* total foreign 
supply of 134,000 tons. The United States was erratic 
in its supplies during the decade, and up to 1900 had 
not made butter specially for exfiort to the United King- 
dom, as all the other foreign countries had done. Conse- 
quently it is only when supplies from elsewhere fail that 
American butter is sought for by British buyers. The 
large amount of salt in this butter, although suitable for 
the American palate, prevents its becoming popular in the 
United Kingdom. 

The sources whence the United Kingdom receives butter 
from abroad are sufficiently indicated in Table XIII., 
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which shows the absolute quantities and the relative 
pro|)ortionB sent by the chief contributoiy countries in 
each of the four years 1897 to 1900, the order of pre- 
cedence of the several countries being in accord with 
the figures for 1900. Denmark, as a result of the efforts 
made by that little kingdom to supply a sound product 
of uniform quality, ]X)sseBse8 over 40 per cent, of the 
tri^c, and in the year 1900 received from the United 
Kingdom upwards of eight million pounds sterling for 
butter and over three million jiounds sterling for bacon, 
the raising of pigs for the consumption of separated milk 
being an im|K)rtant adjunct of the dairying industry in 
Denmark, w’hero butter factories are extensively main- 
tained on the co-oj)crative j)rinci])le. It is worthy of 
note that some at least of the butter njceived in the 
United Kingdom from Russia is made in Siberia, whence 
it is sent at the outset on a long land journey in refriger- 
ated railway cars for shipment at a lialtic port, usually 
Riga. The coimtries not si)ecifically enumerated in Table 
XIII. from which butter is sent to the United Kingdom 


Table XIII. Annual Imports of BuUjct Mo the UnUed Kingdom^ 
1897 to 1900. 


Fron* 


1807. 

1HU8. 

1800. 

1000. 

Denmark 


Owt. 

1,334,728 

Cwt. 

1,466,030 

Cwt. 

1,430,0.62 

Owt. 

1,486,342 

AuHtralasia . 


269,432 

228, .663 

366 944 

509.910 

Franeo . 


448,128 

416,821 

863,942 

322,048 

Ilollund 


278,631 

269,824 

284,810 

282,806 

litissia ^ 


209,738 

SwcUeti 


299,214 

294,962 

24ri,r>99 

106,041 

Canada 


109,402 

156,866 

260,083 

138,313 

United States 


l.')4,190 

66,712 

169,137 

66,046 

Gcrmai)y 


61,761 

272,812 

41,231 

36,963 

36,042 

Other countries 


269,646 

262,331 

141,281 

Total » 

• 

3,217,802 

3,209,1.63 

3,389,861 

3,378,516 

Denmark 


Per cent. 
4r.6 

Per cent. 
46*6 

P»*r eent. 
42 2 

Per eent. 
440 

Australasia . 


8*4 

7*1 ! 

10*8 

16*1 

France . 


13-9 

13*0 

10*5 

9*6 

Holland 


8*7 

8*4 

8*4 

8*4 

Russia ^ 


... 

... 


6*2 

Sweden 


9-3 

9*2 1 

7*2 

6*8 

Canada 


3-4 

4*9 1 

7*4 

4*1 

United States 

. 

4*8 

2*1 

4*7 

1-6 

Germany 


1*6 

1*3 

1*1 

1*1 

Other countries 


8 '4 

8*4 

7*7 

4*2 

Total 

• 

ICOO 

100*0 

100*0 

100*0 


1 Not shown separately in the Triulu and Navigation Returns prior to 1900. 


are Argentina, Belgium, Norway, and Spain — these are 
included in “other countries.” 

In Table XIV., relating to the estimated home produc- 
tion of cheese and the imj:)orts of that article, the ten 
years’ average indicates a home-made 8Uj)i)ly of 55*3 per 
cent., imjK>rts of colonial cheese 24*2 per cent., and iin- 
I)ort8 of foreign cheese 20*5 per cent. Comparing, how- 
ever, the first with the last year of the period 1891 to 
1900, it apjiears that in 1891 the proi)ortions were 58*6 
per cent, home-made, 17*2 per cent, colonial, and 24*2 per 
cent, foreign, whereas in 1900 the percentages were 50*3, 
28*9, and 20*8 respectively. Hence the colonial contribu- 
tion (chiefly Canadian) has gained ground at the cxijcnso 
both of the home-made and of the foreign. Again, com- 
]iaring 1891 with 1900, the imjwrt of cheese into the 
United Kingdom increased to the extent of only 24,500 
tons, so that it shows no expansion comiiarable with that 
of butter, which increased l)y about 70,000 tons. Simul- 
taneously the estimated home production diminished by 
17,000 tons. 
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In imported colonial cheese Canada virtually has the 
iield to itself, for the only other colonial cheese which 


Tacle XIV. E9timated Home J*roductim and tmporU of Cheese 
inlo the United Kingdom for the Ten Years eroded Z^th Jum 
1900. 


Year ended 

80bh June. 

Home Pro- 
duction, 
esHwatea, 

Imttorted 

Colonial. 

Imported 

Foreign. 

Total. 


Totia 

Tons. 

Tons. 

Tons. 

1891 . 

147,078 

43,228 

60.816 

251,122 

238,807 

1892 . 

148,624 

45,781 

59,452 

1893 . 

140,394 

r>0,64» 

07,322 

66,767 

262,710 

1894 . 

131,843 

52,498 

52,570 

241,663 

1805 . 

150,611 

137,148 

01,622 

62,478 

264,803 

1896 . 

44,569 

244,195 

1897 . 

130,000 

67,028 

77,020 

46,317 

243,345 

1898 . 

148,260 

49,114 

274,994 

270,737 

1890 . 

150,000 

73,762 

46,985 

1900 . 

130,000 

74,702 

53,903 

258,605 

10 Years' Average 

141,306 

61,908 

.52,299 

256,603 


finds its way into the United Kingdom is from New 
Zealand, but the amount of this kind is comyiaratively 
insignificant, having bcjen in 1900 only 4000 tons out of 
a total im]>ort of 128,600 tons. Australia, in several 
seasons since 1891, sent small quantities, but they are 
not worth quoting. 

From foreign countries the decline in the ex|)ort of 
cheese is mainly in the case of the United States, which 
shi[)ped to British ]K)rts 10,000 tons less in 1900 than in 
1891. France also is losing its cheese trade in British 
markets, and is being 8U])plantcd by Belgium. In 1891 
France supplied over 5000 tons, in 1900 the ‘imi»ort wiis 
below 2000 tons. Belgium in 1891 supjdied less than 
1000 tons, but in 1900 contril)uted 2600 tons. The 
import trade in Dutch cliecse remains almost stationary. 
In 1891 it amounted to 15,500 tons, in 1899 it was 
15,600 tons, whilst in 1900, owing to excoi)tionally high 
(irices, which stimulated the manufacture, it reached 
17,000 terns. 

Over 80 ]>er cent, of the cheese inqK:>rtQd into the 
United Kingdom is (hjrived from North America, but 
the bulk of the trade lielongs to Canada, which supplies 
nearly 60 per cent, of the entire import. The value of the 


Tablk XV'. Annual Imports of Cheese itdo the Vnited Kingdom-^ 
1897 to 1900. 


I'Vom 

1897. 

1898. 

1809. 

19(N). 

Canada 

Uiiitod States 
Holland 

Australasia . 
Fraiuio . 

Other eouutrieB . 

(*wt. 

1,. 526, 664 
631,616 
297,601 
68,615 
36,358 
42,321 

Cwt. 

1,482,181 

480,996 

292,925 

44,608 

33,086 

60,607 

(^vt. 

1,337,198 

590,737 

328,541 

82,294 

84,307 

60,992 

Owl. 

1,611,872 

680.583 

827,817 

86,513 

86,110 

69,910 

Total 

2,603,178 

2,339,452 

2,384,069 

2,711,805 

Canada 

Uriitod States 
Hollatid 

Australasia . 
Franeo . 

Other countries . 

Per 

58-6 

24-3 

11-4 

2*7 

1-4 

1-6 

l*er cent. 

61 *2 

20 8 
12-5 

1*9 

1- 4 

2- 2 

Per cent. 
56-1 
24-8 
13*8 

1*3 

1- 4 

2- 6 

Per cent. 
55-8 
2.5-1 
12-0 

8-2 

1-8 

2-6 

Total 

100-0 

100 0 

100-0 

100-0 


cheese exported from Canada to the United Kingdom in 
the calendar year 1900 was close u})on £3,800,000. As is 
shown in Table XV. above, Holland, Australasia, and France 
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participate in tliis trade, whilst amongst the “other coun-* 
tries ” are Germany, Italy, and Russia. The cheese sent 
from North America and Australasia is mostly of the sub- 
stantial Cheddar type, whereas soft or “ fancy ” cheese is 
the dominant feature of the French shipments. Thus, in 
the calendar year 1900 the average price of the cheese 
im{)orted into the United Kingdom from France was 61s. 
ix)r cwt., whilst the average value of the cheese from all 
other sources was 50s. per cwt., there being a difference, 
of lls. in favour of the “soft” cheese of France. 

The imports of butter and margarine into the United 
Kingdom wore not separately distinguished before the year 
1886. I’revious to that date they amounted, at five year 
intervals, to the following aggregate quantities : — 

1870. 1875. 1880. 1885. 

Cwt. . . 1,169,210 1,407,870 2,326,305 2,401,373 

For the same years the imjxirts of cheese registered the 
subjoined totals : — 

1870. 1876. 1880. 1885. 

Cwt . . 1,011,281 1,627,748 1,775,997 1,833,832 

The inqiGrts of butter and margarine, both separately 
and together, and also the imports of cheese in each year 
from 1886 to 1900 inclusive, are set out in Table XVI., 
the most significant feature of which is the rapid expansion 
it shows in the iiiqiorts of butter. In the space of nine 


Table XVI. Imports of Hatter^ MargaHne^ and Cheese into the 
United Kingdom, 1886-1900. 


Year. 

Butter. 

Margarine. 

Total Butter 
otul Margarine. 

Cheese. 

1886 


(!wt. 

1,543,566 

Cwt. 

887,074 

Cwt. 

2,431,540 

2,789,274 

(Jwt. 

1,734,890 

1 1887 


1,018,134 

1,671,433 

1,276,140 

1,836,789 

' 1888 


1,189,743 

2,811,176 

1,917,616 

1,907,999 

< 1889 


1,927,842 

1,241,690 

3,169,532 

1890 


*2,027,717 

1,079,856 

3,107,573 

2,144,074 

1891 


2,13.5,607 

1,235,430 

3,371,037 

2,041,325 

1892 


2,183,009 

1,305,350 

3,488,359 

2,232,817 

1893 


2,327,474 

1,299,970 

3,627,444 

2,077,462 

1894 


2, .574, 835 

1,109,325 

3,684,160 

2,266,145 

1895 


2,825,662 

940,168 

' 3,765,830 

2,133,819 

1 1896 


3,037,718 

925,931 

3,963,652 

4,1.54,345 

2,244,526 

1 1897 


3,217,802 

936, .543 

2,003,178 

! 1898 


3, *209,1.53 » 

900,615 

: 4,109,768 

2,339,452 

1899 


.3, .389, 851 

9.53,175 

! 4,343,026 

2,384,069 

1900 


3,378,516 

920,416 

4,298,932 

2,711,805 


years, between 1887 and 1896, the (juantity was doubled. 
On tlie other liaud, the general tendency of tlio imports of 
margarine, which liave been much more uniform than 
those of butter, has Ixsen in the direction of decline since 
1892. It is necessary, however, to j>oint out that there 
has been an increase in the number of margarine factories 
in the United Kingdom, and in the quantity of margarine 
manufactured in them, during the last few years. Taking 
the im|K)rts of batter and margarine together, the aggregate 
in 1899 and ^Iso in 1900 was y)ractically three times as 
large as a (piartor of a century earlier, in 1875. The im- 
{Kirts of cheese have increased at a less rapid rate than 
those of butter, and the quantity imix)rted in 1900, which 
was a maximum, fell considerably short of twice the quan- 
tity in 1875.’ In 1886, 1887, 1888, 1890, and 1892 the 
imports of cheese exceeded those of butter, but since the 
last-named year* those of butter have always been the 
larger, and in 1899 were fully a million cwt. more than 
the cheese imports. The cheapness of imported fresh 
meat has probably had the effect of checking the growth 
of the demand for chet^so amongst the industrial classes. 

The iraf)orts of condensed milk into the United Kingdom 
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ivere not separately dUtinguiBlied before 1888. In that 
year they amounted to ^52,332 cwt The quantities im- 
ix>rted in subsequent years were the following ; — 


Year. 

. Owt. 

Year. 

Cwt. 

Year. 

Owt 

1889 . 

339,892 

1898 . . 

501,005 

1897 . . 

756,243 

1890 . 

407,426 

1894 . . 

529,465 

1898 . . 

817,274 

1891 . . 

444,666 

1895 . . 

545,894 

1899 . . 

824,599 

1892 . . 

481,374 

1896 . . 

611,836 

1900 . . 

986,741 


The quantity thus increased continuously in each year 
after 1889, wi^ the result that in 1900 the imports had 
grown to nearly three times the amount of those in 1889. 
Simultaneously, over the period 1889-1900 the annual 
value of the imports steadily advanced from £704,849 to 
£1,405,033. Thus» while the imports of condens^ milk 
trebled in quantity, they doubled in value. A fair pro- 
portion is, however, exported, as is shown in the following 
statement of exports of imported condensed milk for the 
four years 1897 to 1900 : — 

1S07. 1898. 1800. 1000. 

Quantity, . cwt. 148, d32 188,596 118,394 164,602 

Value . . £274,578 £256,525 £228,446 £309,460 

There is also an export trade in condensed milk made 

in the United Kingdom. Thus, in 1892 the exinirts of 

home-made condensed milk amounted to 61,442 cwt., 
valued |it £133,556. By 1896 the quantity had almost 
doubled, and reached 111,959 cwt., of the value of 
£224,831. In subsequent years the exports were ; — 

1897. isos. 1800. 1000. 

Quantity, . cwt 154,901 178,055 185,749 209,447 

Value . . £302,748 £343,070 £853,819 £890,559 

Milk and cream (fresh or preserved other than con- 
densed) received no seimrate classification in the im|K)rts 
until 1894, in which year the quantity im|»orted was 
161,633 gallons, followed by 126,995 gallons in 1895, 
and 22,776 gallons in 1896. The quantities have since 
been returned by weight — 10,006 cwt in 1897, 10,691 
cwt, in 1898, 7859 cwt in 1899, and 15,638 cwt. in 
1900. The values of these imports in the successive years 
1894 to 1900 were £21,371, £19,991, £5489, £9848, 
£11,293, £16,068, and £26,837. 

The total values of the im|X)rts of dairy produce of all 
kinds — butter, margarine, cheese, &c . — into the United 
Kingdom were, at five-year inteiwals Ixstween 1875 and 
1890, the following ; — 

1875. 1880. 1885. 1890. 

Value . £13.211,592 £17,232,548 £15,632,852 £19,605,798 

The values in each year of the closing decade of 
the 19th century are set forth in Table XVII., where 

Table XVII. Values of Dairy Products imported into Otc 
United Kivydom from 1891 to 1900, in Thousands of Pounds 
Sterling, 


Tout 


£ 1000 . 

20,863 

22,026 

22.580 
23,077 

22.581 
23,920 
25,716 
21,779 
26,747 
28,544 
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tlie totals in the last column include small sums for 
margarine-cheese and, since 1893, for fresh milk and 
cream. The aggregate value more than doubled during 
the last quarter of the century. The earliest ycnir for 
which the value of imjiorted butter is separately available 
is 1886, when it amounted to £8,141,438. Thirteen years 
later this sum had more than drmblod, and it is an im- 
pressive fact that in the closing year of tlie century the 
United Kingdom should have exj>ended on iui]>orted butter 
alone a sum closely approximating to 17^- million i»ounds 
sterling, equivalent to about three-fourths of the total 
amount disbui*sed on imported wheat grain. ^ 

The imix)rta of margarine — that is, of margarine 
sijecifically declared to l)e such — into the United King- 
dom are derived almost entirely from Holland. Out of a 
total of 920,416 cwt. iiujiorled in 1900 Holland sii])])lied 
862,154 cwt., and out of £2,46*1,839 expended on im- 
ported margarine in the same year Holland received 
£2,295,174. To the imi)orts in the year named Holland 
contributed 93*7 i)er cent.; France, 2*9; Norway, 0*9; 
all other countries, 2*5; so that Holland jmscsses almost 
a monoix>ly of this trade. The quantities of imfWDrted 
butter, margarine, and cheese that are again exiKjrted from 
the United Kingdom are trivial when compared with the 
imix>rt8, as will l>e seen from the following quantities and 
values in tJio three years 1898 to 1900 ; — 



1W)8. 

18W). 


isjis. 

istw. 


Butter . 
klargariiic 
Cheese . 

i 

Cwt. 
63,491 
10,023 
56,694 1 

Cwt. 

50,4.5.3 

13,139 

66,390 

Cwt. 
51,.5«3 
11,320 
55,982 i 

£ 

319,806 

24,721 

169,210 

£ 

257,999 

33,319 

163,991 

£ 

258,931 

27,882 

168,369 


There is also a very small export trade in butter and 
cheese made in the United Kingdom, but its insignificant 
cliaracter is evident from the subjoined detiiils as to ejuan- 
tities and values for the years named : — 

1808. 1800. I 1000. 1808. uwC 1900. 

Cwt. (’wt. 1 Cwt. £ £ £ 

Bnttor . . 11,359 9936 i 10,127 59,731 63,195 63,701 

Choosto . . 10,126 9758 | 9,356 : 36,803 35,890 86,691 


American Dairyinc. 

The dcvelojnucnt of the dairying industry in the vast 
region of the United States of America has been described 
in the official Year liooh by Major Henry E. Alvord, chief 
of the dairy division of the Bureau of Animal Intluslry 
in the Dejiartment of Agriculture at AA'^asliiiigton. The 
beginning of the 20th century found the industry u]>oii 
an altogether higher level than seemed i»ossible a few 
decades earlier. The milch cow' herself, uik)ii which the 
w^holo business rests, has l)ecome almost as much a luacliine 
as a nutuml product, and a very different creature from 
the average animal of bygone days. The few^ homely and 
inconvenient implements for use in the laborious duties of 
the dairy have been replaced by jKjrfected aj)j>Iiauce.s, skil- 
fully devised to accomplished their object and to lighten 
labour. Long i*ow8 of shining metal pans no longer 
adorn rural dooryards. The factory system of co-operative 
or concentrated manufacture has so far taken the jdace 
of home dairying that in entire states the cheese vat or 
] tress is as rare as the handloom, and in many counties it 

i In 1901 tlic Unitwl Kiiiplom iiiiported 8,702,810 cwt. of butter, 
valued at £19,297,005, both totals being the largest on record. 
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is as diflflcalt to find a farm churn as a 8]nnning-i;^*hccl. 
An illustration of the nature of the changes is afforded in 
the butter-niaking district of Northern Vermont, at St 
Albans, the business centre of Franklin county. In 1880 
the first creamery vas built in this county ; ton years later 
there were 15. Now a creamery comiiany at St Albans 
has upwards of 50 skimming or separating stations dis- 
tributed through Franklin and adjoining counties. To 
those is carried the milk from more than 30,000 cows. 
Farmers who |H>.sHes8 separators at homo may deliver cream 
which, after iKiing inspected and tested, is accepted and 
credited at its lustmil butter value, just as other raw 
material is sold to mills and factories. The se] crated 
cream is conveyed by rail and waggon to the central 
factory, where in one room from 10 to 12 tons of butter 
are made every working day — a single churning ]ilace 
for a whole county 1 The butter is all of standard 
«juality, “extra creamery,” and is sold on its reputa- 
tion upon orders received in advance of its nianufac- 
turo. The price is relatively Jiigher than the average for 
the product of the same farms fifty years earlier. This 
is mainly duo to Ijetter average quality and greater 
uniformity — two important advantages of the creamery 
system. 

In one important detail dairy labour is the same as a 
century ago. Cows still have to Iks milked by hand. 
Although many attempts have ton made, and i>atent after 
]Kit(int lias been issued, no mechanical contrivance has j^ct 
proved a practical success as a sulistitute for the human 
hand in milking. C^^onseijuently, twice (or thrice) daily 
every day in the year, the dairy cows must be milked 
by manual labour. I'his is one of the main items of 
labour in <lairying, and is a delicate and important 
duty. Assuming 10 cows per hour to a milker, which 
implies (jiiick work, it ro(|uires the continuous service 
of an army of 300,000 men, working 10 or 12 hours a 
day throughout tlie year, to milk the cows kept in the 
United States. 

Tlio liiwinrsH (»f ])ro(Uiciiig milk for urban consumption, with tlio 
acconi]uui)ii^ agisn-icM for transjiortatioii and distribution, has 
fP'uwji to iinijii'iiso jinijiortioiis. In many ])laccs the milk trade 
IH regulated and supervised l^y excellent municipal onlinaiiccs, 
whieh hav(! done muc.li to prevent adulteration anii to improve iho 
average qualil y of the siipjily. Quito a.s inu(3li is, however, being 
done by privalo enterprise 'tlirough largo milk companies, well 
organised and (upiipped, and eatablisJirnoiits whieh make a 
R|H)(3iality of s<?rving milk and (Team of fixed quality and excep- 
tional purity. Such elforts to furnish certified” and “gnaran- 
teod” milk, together witli goncjral norniietitiori for the best class of 
trade, are iii»ing iimm’o to raise the stanuard of quality and improve 
tho service than all the legal moasuros. The huildings and eqiiip- 
inoiit of of these modern dairies are beyond proeedciit. This 
bruueh (d dairying is advaiieing fa.st, upon the safe basis of care, 
eleanliness, and hette.r sanitary eonditinn.s. 

0hecs(3- making lias Ixion transferred bodily from tho domain of 
iloincstie urtr to that of mauufaetures. lu Uio middle of the 19th 
century about 100,000,000 Ih of eho(ise was made yearly in the 
United States, and all of it in farm dairies. At tho beginning of 
tho 20th eontiiry the animal production is about 300,000,000 lb, 
and 96 or 97 c(‘nt, of this is iiiodo in factories. Of these there 
are nearly 8000, but tln^y vary greatly in cajia(!ity, and s(jme are 
very small. New York and Wi.scoiisin ]>osse8s a thousand each, 
hot the former state makes nearly twice as much cheese ns tho 
latter, whilst tho two together )»rtK!uce thrcc-fonrths of tlio entire 
output of tlio country. A change is taking jihwT, in the direction 
of brin|;ing a number of factories previously independent into a 
“combination” or under tho same management. This tends to 
imnrove tho quality and secure greater uniformity in the product, 
ana often reduces cost of manufacture. More than nine-tenths of 
all the elmeso made is of tho familiar standard type, copied after 
tho English Cheddar, but new kinds and imitations of foreign 
varieties are increasing. Tlio annual expoit of clioese from the 
United Stetes ranges between 30,000,000 ami 50,000,000 ib. Tlie 
consumption }jcr capita does not exceed 3i per annum, which is 
much less than in most Euixipoan countries. 

Butter dirtbrs from clieese in that it is still made much more 
Iftrgi'ly on farms in tho United States than in creameries. 
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I Creameiy butter controls all the large markets, but this represento 
I little more tlian oiie-third of the entire business. Estitnaiing 
the annual butter {iroduct of the entire country at 1,400,000,000 lb, 
not much over 600,000,000 tb of this is made at tiie 7600* 
or 8000 creameries in operation. Iowa is the greatest butter- 
producing state, and tho one in which the greater proportion 2 » 
mode on the factoiy plan. The total output of butter in this stote 
is one-tenth of all made in the Union. Tho average quality of 
butter has materially improved since tho introduction of tlio 
creamery system and the use of modem appliances. Nevertheless, 
a vast quantity of poor butter is made— enough to afford a largo 
and prolitablo business in collecting it at couiitiy stores at grease 
prices or a little more, and then rendering or i-cnovating it by 
jiateut process. This renovated butter nas been fraudulently 
sold to a considerable extent as tho true creameiy article, of which 
it is a fair imitation wliile fresh,* and several states have made laws 
for the identification of the product and to prevent buyers from 
being inifiosed uiioii. No butter is inqiorted, and the quantity 
exported is insignificant, although tlieie is beginning to be a- 
foreign demand tor Amcrioon butter. The homo consumption is 
estimated at the yearly rate of 20 lb j)cr person, which, if correct^ 
would indicate Americans to bo the greatest butter-eating people in 
tho world. The |HM>ple of tho United States also consume niillions 
of pounds every year of butter substitutes and imitations, such as 
oleum argariiio and butterine. Most of this is believed to be butter 
by those who use it, and the State Daily Commissioners are busily 
employed in carrying out tho laws intended to protect purchasers 
from these butter frauds. 

Tho by-products of dairying have, within recent years, been put 
to economiiml uses, in an increasing degree. For every pound of 
butter made there are 15 to 20 lb of skim-milk and about 3 lb of 
butter-milk, and for every {xiund of cliocso nearly 9 lb of whey. 
Up to 1889 or 1890 enormous (piuutitics of skim-milk and butter- 
milk from the creamorios and of wliey from tho choose factories 
were entirely wasted. At farm dairies these by-products are 
generally used to advantage in feeding animals, but at the factorica 
— es|)ecittlly at the seasons of greatest milk supply— this most 
desirable method of utilization is to a great extent iiiipraotieuble. 
Ill many i»bu?es new branches liave been instituted for the making 
of sugar-of-milk and other commercial ]>roducts fipm whey, and for 
tho utilization of skim -milk in various ways. Tho albumin of the 
latter is extracted for use with food products and in the arts. Tho 
casein is dcsii^eated and prepared os a substitute for eggs in baking, as 
tho basis of an enamel |>aint, and as a substitute for gluo in |)aper- 
sizing. It has also boon proposed to solidify it to make buttons, 
combs, brush-backs, clectricail insulators, and similar articles. 

No census of cows in tho United States was taken until tho year 
1840, but tliey have boon enumerated in each subsequent decennial 
census. From 23 to 27 cows to every 100 of the population were 
roijuircd to keep tho country supplied with milk, butter, and 
cheese, and jTovido for tho exjiort of dairy x»roducts. Tho cxiM)rt 
trade, tliough it has fluctuated considerably, has never cxcc^ed 
the produce of .^>00,000 crows. At tho close of tho 19th century 
it was estimated that there was one milch cow in tho United 
States? for eveiy four jKsrsons, making the number of cows 
about 17,500,000. They are, however, very unevenly distri- 
buted, l)eing largely concemtrated in the great dairy states, 
low^a leading witii 1,500,000 cows, und being followed closely 
by New York. In tlie middle and eastern states the milk pru- 
du(;t goes very largely to the supply of the numerous large towns 
and cities. In the central, west, and north-west butter is the 
Icariing dairy product. 

Table .Will, show's approximately the quantity and value of the- 
dairy products of tlic United States in 1899, tho grand total repre- 


Tabi.k XVIII. EntimaJtfd Number of Cown and Quavtity and 
Value, of Dairy Prodmts in the Uniicd States in 1899. 


Cow’a 

Product 

• 

Rate of 
Produ(;t 
per Cow. 

Total Product 

Rato of 
Value. 

Total Value. 

III 

Butter 

Cheese 

Milk 

ISOih 

301) 1t» 

380 gala. 

1.430.000. 000 Ih 
300,000,000 lb 

2.000. 000.000 gals. 

Cents. 

18 

0 

8 

Dollars. 

257,400,000 

27,000,000 

1G7,2')0,000 


Renting a value of $451,600,000. Adding to this the skim-milk^ 
butter-milk, and«whey, at their pioper feeding value, and th» 
calves dropped yearly, tho annual aggregate value of the produce* 
of the dairy cows exceeds $500,000,000, or is more than one* 
liuudrod million pounds sterling. Accepting these estimates am 
conservative, they show' that the commercial importance of th» 
dairy industry of the United States is such as to justify all reason- 
able provisions for guarding its interests. 

(w. m.) 
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DitlailFUetoi a town on tho cast coast of the island 
of Cebu, Philippine Islands, in 9* 52' N. It has a hot 
but healthful climate. The growing of Indian corn, 
sibucao, cacao, copra, and su^r, and tho weaving of rough 
fabrics, are the solo occupations of its inhabitants. The 
language is Cebd-Visayan. Population, 21,000. 

DalbMlttie^ a police burgh of south-east Kirkcud- 
brightshire, Scotland, 14J miles south-west of Dumfries by 
rail. There are important quarries in the neighbourhood, 
and steam granite-polishing works in tho town. There is a 
prospect of konstone being worked. There is a town-liall, 
a mechanics’ institute, and a church hall. Population 
(1891), 3149; (1901), 3462. 

Dale, Robert William (1829^1895), Congrega- 
tionalist divine, was born in London, Ist December 1829, 
and was educated for the Congregational ministry. In 
1853 he became co-t>astor of Carr’s Lane Chapel, Birming- 
ham, with the veteran John Angell James. At first the 
liberality of his theology occasioned much suspicion and 
oiienco, over which, partly owing to tho supj)ort of the 
senior minister, he so completely triumphed as to become 
sole pastor on tlio latter’s death in 1859. He wjis for 
many years one of tho most infiuential i)ersonalities in 
Birmingham, and took the most active part in the remark- 
able municipal development of that city. Ho was csjxjci- 
ally conspicuoua in tho controversies arising out of the 
Education Act of 1870, which, so far as Birmingham was 
concerned, were terminated in 1879 by a compromise, of 
which Dale disapproved. His adherence to Mr Chamlier- 
lain on tho Irish Home Hulc (juostion did not diminish his 
influence. His sympathies were broad, and he had many 
warm friends in the Church of England. Ho died on 13th 
March 1895. 

DAlOCftrila, in Swedish Dalarne (^Hhe Dales”), in 
popular usage the name of a very characteristic region 
in the middle of Sweden, characteristic in respect of 
its })roduction8, but even more so in respect of its 
people. It is virtually tho same as the county of 
Ko])parberg, of which Falun is the chief town. The 
Dalecarlians or Dalesmen speak their own peculiar 
dialect (see a paper by A. Norcen in Dc Svemka Land^- 
miUiiy vol. iv., 1881), wear their own peculiar costumes, 
and are famed for their brave spirit and sturdy love of 
independence. More than onco they have played a 
decisive role in the history of Sweden. In 1434, led by 
Engelbrecht, the miner, they rose against the oppressive 
tyranny of the officers of Erik XIV. of Denmark, and in 
1519-23 it was amongst them that Gustavus Vasa found 
his staunchest supporters in his patriotic task of freeing 
Sweden from the yoke of the Danes. The districts 
around Lakes Bunn and Siljan (“ the Eye of the Dales ”), 
tho principal sheets of water in the valleys of the Dal 
rivers, are consequently classic ground. Tho i)CopIo are 
for the most part small peasant proprietors. In 1894, 
out of 27,848 estates, no less than 27,287 were under 
50 acres in extent. They eke out their scanty returns 
from tilling the soil by a variety of home industries, such 
as making scythes, saws, bells, wooden wares, hair goods, 
and so forth. The larger i)ortion of the area is, however, 
covered with forest (75*4 per cent, in 1897), only 7*1 per 
cent, being under cultivation. Besides the wealth of the 
forests, the Dales contain some of the largest and most 
prolific iron mines in Sweden, especially Griingesberg. In 
1898 the iron mines of Dalecarlia yielded 751,038 tons 
of iron ore, or 32*6 i)er cent, of tho entire output of the 
kingdom. Nor is iron the only mineral. In Dalecarlia, 
too, are the far-famed copper mines of Falun, as well as 
mines of silver and lead, zinc and sulphur. In consequence 
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of this the district has numerous smelting iurnaces, blasting 
and rolling mills, iron and metallurgical works, as well ns 
sawTiiills, wood-pulp factories, chemical works, and so forth. 

8eo G. H. Mellin, Skdldriiigar af den tUcandiiuiviaka 
Folklif Off Natnr, vol. iii. (iscro, and Fkkukiuka IJiiiCMKi!, i 
DaXame (1846), of which there is un Euglish translation by Win. 
and Mary Howitt (185*2). 

Dallas, a town of Spain in the province of Almerin, 

8 miles from the Mediterranean. Topulation in 1 897, 634 1 . 
In its neighbourhood are the ruins of an older town, wails, 
tombs, aqueducts. Between Dallas and tho sea are small 
lagoons and an old castle turned into a guardhouse for the 
carabiniers. The streets are narrow and irregular, and there 
is no public building wortli mentioning, except a pari si i 
church and the town-hall, both coinjiaratively modern. An 
earthquake on 25th August 1804 destroyed most of tho 
houses and churches, and 1G2 inhabitants wore kill(*d. 
The trade of Dallas consists of wheat, wine, oil, oranges, 
esparto-grass, and fruit. 

DdilkBith, a police burgh and market-town in tho 
county of Edinburgh, situated between tho Noi*th and Sontli 
Esk, 6 j miles south-east from Edinburgh T.O. and about .5 
miles from the city boundary. Jn 1899 the ]>arish con- 
tained 7704 inhabitants (W. parish, 4323 ; E. parisli, 
3381), and in 1901 the police burgh had 6753. The rental 
of lands in the parish for 1899-1 900 amounted to £40,156. 
In recent years Eskbank (wdtliin the parish and burgh) 
has been made a handsome residential (jnartcr. The only 
changes of note in the industries of the tow*n are tho 
closing of tho iron-foundry and the o[)ening of a colliery 
near Eskbank. A ]apo su]>ply of w’ater has been intro- 
duced from th(5 Edinburgh district w’orks, and has been 
supplemented by a local w^atcr scheme. 

DaIIiM, capital of Dallas county, Texas, U.8.A., in 
32* 45' N. lat. and 96* 46' \V. long., on tho eastern bank 
of Trinity river, which hero is not navigable. It is at an 
altitude of 422 feet. It has kjvcl site, a fairly regular 
plan, is scw*ered, and has a good water supply. It is tla^ 
third city in |)opulation and the most inqwrtant railway 
centre in Texas, being entered by five railw’ays, four nf 
which are trunk lines. It is in a rich agricultural region, 
which produces cotton, wheat, and Indian corn, and it lias 
large trade and extensive manufactures. In 1890 its manU' 
facturing capital was $5,250,000, employing 4082 hands, 
and the products w*ere worth over $9,000,000. Prominent 
among these were flour and leather goods. In 1900 the 
assessed valuation of real and iiersonal pro]»erty, on a basis 
of al)out one-half of the full value, was $23,016,600, tho 
net debt $1,759,458, and the tax rate from $24.02 tt> 
$24.50 jier $1000. Dallas was founded in 1841, but most 
of its growth has come in recent years. Population (1880), 
10,358; (1890), 38,067; (1900), 42,638, of whom 9035 
were negroes. 

DAllflfttlR (German, Dalttvafien ] Serbo-Croatian, 
Dalmajcija\ a crowmland and kingdom of tho Cisleithan 
part of the Austro-Hungarian monarchy. It is sejiarated 
from the rest of Austria by Croatia, which bcdorigs to tho 
Hungarian half of the monarchy. Ethnographioally and 
geographically it is part of the lands of the Hungarian 
crowm, and is still included in tho official title of tlie King 
dom of Croatia. Its rciiicor|M)ration is one of the objects 
aimed at by a considerable section of the Croatian people. 
Population in 1869, 456,961 ; in 1880, 476,101 ; in 1890, 
includihg garrison of 5400 men, 527,426, the equivalent 
of 106*83 inhabitants jicr square mile; in 1900, 591,597. 
-Proportion of females to males (1890), 993 to 1000. 
The Serbo-Croatians constitute 96*2 i»er cent, and tho 
Italians 3 per cent, of the jxipulation, tho former increas- 
ing, tho latter declining. The remainder is made up of 

S. III. — 47 
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Gennans, Czechs, Slovenes, <S:c. 83*3 |)er cent, are of the 
lloman Catholic and 16*5 jier cent, of the Greek Orthodox 
faith. There are 329 Jews. In 1896 the marriage- 
rate was 7*34, the birth-rate 40*01, or excluding still- 
births, 39*65, and the death-rate 29 per thousand. Of 
the births, 3*84 jjor cent, were illegitimate, with the ex- 
<:option of Gorz and Gradisca the lowest proportion in 
Austria. Dalmatia sends 11 members to the Keichsrath. 
In the provincial Diet there are 28 Croatians, 9 Servians, 
and 6 Italians. The distinction drawn Instwecn Croatians 
4ind Servians in Dalmatia, as also in Croatia and Slavonia, 
in political and religious, and not one of race. The 
(Jroatians and Servians of those parts 8])eak the same 
language, but the former are Roman Catholic and use the 
Latin characters in writing, and the latter are Orthodox 
and employ the Cyrillic characters. Notwithstanding the 
progress during the period 1860-1900, Dalmatia remained 
t.lie most backward of the Austrian crowiilands in the matter 
of education. In 1890, 82*8 |Kir cent, of the population 
were roturneil as illiterate, that proportion being an iin- 
jn’oveinent of 4 jKjr cent, on the census of 1880. It 
possessed, in 1893, 5 intermediate and 337 elementary 
^^chools, attended by 88*4 j»or cent, of the children, 6 theo- 
logical seminaries, 6 gymnasia, and some 40 technical and 
<!ontiniiation schools. Of the 28 periodicals, 21 are in the 
»Sorl>o-Croatian language, 5 in Italian, 1 in Latin, and 1 in 
[>olyglot. But a small pro^Kirtion of the population (4*58 
per cent.) is engaged in industry and mining, and 4*8 per 
cent, in tnide and transport. Viticulture, which has 
latterly made groat progress, cattle-breeding, and the culti- 
vation of the olive ti*eo, vegetables, and fruit ani among 
the principal resources, a largo number of the inhabitants 
iilso iinding employment as sailors and in sea-fishing. A 
small quantity of sea salt is recovered by evaporation. 
Other industries are ship-building (which is of considerable 
importance), the manufacture of liqueurs (Maraschino), 
spirits, soaji, oil, &c. Its commerce (jonsisis mainly of a 
lucrative transit trade, with Bosnia and Herzegovina, Mon- 
tenegro, Turkey, and the ports of the Adriatic and the 
Mediterranean. In 1890 the Dalmatian mercantile marine 
numbered 8 steamors and nearly 6000 sailing vessels of 
all sizes. Communications are in a backward state. In 
1897 there were 125 kilometres of railway, 2857 kilometres 
of roads, and 55 kiloinetros of navigable waterway. There 
w'ere 151 post and 98 telograjih offices. 

Sno T. G. Jacksuv, Daimatiat the QuamerOt arid /fitria (Oxford, 
1887); and works by Goraciicchi, Scliatzinayer, Ruth ner, Cons, 
Nolhac, Suhwoigor-Lerclienfuld, Kitolborger, and Pisrni. 

(as. o'N.) 

Dftlnyp a new Russian free }K)rt, opened to foreign 
tnulo in 1901, situated on the Central Manchurian Railway, 
4ind thus one of the Pacific termini of the Trans-Silierian Rail- 
way. It stands at the head of Talitm-wan Bay, on the 
-east side of Liao-tung pcminsula, in Manchuria, about 20 
miles north-east from Port Arthur and twenty-one days’ 
journey by rail from St Petersburg. The harbour is 
roomy, easy of entrance, and free from ice all the year 
round. Population (1901), 50,000, of w hom aljout onc- 
lialf were workmen, mostly Chiuese. 

DaIiYi a raining and manufacturing town of Ayrshire, 
Scotland, on the river Oarnock, 17^ miles north by west 
of Ayr. There is a public hall, library, and a public park 
(1893). Ironstone is extensively workea, and the town 
contains woollen factories and a largo worsted spinning 
mill The other industries embrace cabinet-making, coke- 
making, brick-making, machine - knitting, box - making, 
currying, and the manufacture of a(irat^ waters. The 
chuTChes are two Established, two United Free, Episcojial, 
and Roman Catholic,, and there are two memorial mission 
halls. Thr^ public schools had an average attendance of 


698 in 1898-99, a female industrial school 184, and a 
church school 129. Population (1881), 5010; (1891), 
4572; (1901), 6314. 

Dalton-ln-PlirnMIk a market-town and railway 
station in the Nortli Lonsdale fiarliamentary division of 
Ijancashire, England, 4 miles north-east by north of Barrow- 
in-Furness. The ruins of Furness Ab^y are near, and 
Dalton Castle stands on an eminence in the town. There 
are Established, Roman Catholic, and various Noncon- 
formist churches. There are numerous iron-ore mines in 
the parish, and ironworks at Askam, in the northern part 
of the district. Area (an urban district), 7223 acres. 
Population (1881), 13,339 ; (1901), 13,020. 

DiimAnhuri a town and important railway station 
of Lower Egypt, 10 miles from Alexandria, capital of the 
richly cultivate province of Behera. The town stands on 
the site of the ancient Egyi)tian Fa-Taliotfi, the lIemu)poliB 
Parva of the Romans. A much fretiuoiited fair is held 
here three times a year, and there are several cotton 
manufactories. Population (1900), 19,600. 

Damfto or Damauflp a town of Portuguese 
India, capital of dLstrict Dam£Lo, is situated on the oast side 
of the entrance of the Bay of Cambay. Area of district, 
148 sq. miles. Population (1894), 64,248. Salt is pro- 
duced by 500 to 600 men to the extent of nearly 3000 
tons annually. The cajuri jialm is cultivated. 

Damaraland* See South-WebtAfkioa, German. 

Damascus (Hebrew, Dammeaek^ or Danmsek ; 
Egyptian, Titmsku ; Assyrian, Dinuiski ; Arabic, Dimuhk 
eehrSMm^ or simply e»lirSftdvi\ the largest town in 
S 3 nria, and the capital of the esh-Shdm (Syria) vildyot, 
situated near the northern edge of the Ghiita, a fertile 
}>lain at the foot of Anti-Lebanon, at an altitude of 2250 ft 
above the sea. It is the seat of the governor-general, of 
the Mushir commanding the 5th Army Corps, and of 
British and other consuls, and is connect^ by rail with its 
ix)rt, Beirut, and with el-Mozeirib in the Haurdn. The 
Ghuta is irrigated by the Baradd (see Abanah) and the 
*Awaj, which flow eastward in several channels, and 
lose thomsolvos, about 18 miles from the city, in small 
marshes at the edge of the Syrian desert. The plain is 
covered nearly everywhere with luxuriant vegetation, out 
of which, whore tJjo foliage is densest and most beautiful, 
rise the minarets and domes of the “white smokeless city.” 
The delicious verdure and the all-fiervading presence of 
running water constitute an abiding charm, which is 
heightened by the barren hills that almost surround the 
great oasis. Damascus stands on both banks of the main 
stream of the Baradd, about two miles from the mouth of 
the gorge through which the river runs to the plain. 
Most of the city, including the oldest portion, which was 
enclosed by a wall, lies on the right bank, and from it a 
long suburb, el-Meiddn, stretches southwards for more than 
a mile along the Haj road to Mecca. On the left bank is 
a large suburb, el-'Amdra, of later date, and north of this, 
at the foot of the hills, lies the beautiful suburb es-Salihiyeh. 
The old wall, Arab and Turkish, on Roman or perhaps 
earlier foundations, was pierced by several gates, and the 
city was traversed from east to west by a colonnaded street, 
“ the street which was called Straight,” still named Derb 
el-Mustakim. In the north-west corner, near the Baradd, 
which filled its moat, is the castle built, a.x>. 12 19, by el-Melik 
el-Ashraf. It stands on the site of an earlier building, 
possibly a {lalace, which was connected with a temple to 
the east, now represented by the Great Mosque of the 
Omeiyads. This mosque, destroyed by fire on the 14th of 
October 1893, and now being rebuilt, was a reconstruction, 
by the KhaWf el-Wolid (705-715), of the Church of St 
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John, built by Arcadius (395-408), on a site previously | 
occupied by Roman, Greek, and earlier temples. Traces 
of the church and of the two later temples are still visible, 
and recent research has shown that they, and their courts, 
stood near the centre of a great enclosure measuring 1300 
feet from east to west and 1000 feet from north to south. 
The streets are still narrow, crooked, and in grtsat i>art 
unpaved. The best is the Derb el-Mustaklm, which 
separates the Christian and Jewish quarters. The water 
of the Bara(U is led through every quarter ; but the supply 
is not well regulated, and in autumn the water is often 
unwholesome. In the gardens which surround the city 
grow walnut, apricot, pomegranate, almond, ; and 
beyond them arc fields of wheat, barley, and maize. The 
climate is good : in winter there is often hard frost and 
much snow, and even in summer, with a day temperature of 
100“ F., the nights are always cool. Fever, dysentery, and 
ophthalmia, chiefly due to ex|)Osure to heavy dews and cold 
nights, are prevalent. 

In 1894-95 the Damasous-Mezoirib and Damascus- Beirut Rail- 
ways were ^ued, and they are now worked at u loss by a French 
company. Damasruis apissars to have boon an important manu- 
facturing, agricultural, and commercial centre from an early time. 
Its nosiuon in a fertile oasis on the edge of the desert, with roads 
leading to Northern Syria, the Euphrates and Persian Gulf, Arabia, 
Egyi»t, and Aero, its natural port, enabled it to recover after every 
diisaster, and until the oiMsiiiiig of the Suez Canal it rcitained its 
impoi'taiKM}. It is still the market of the nomads, but the surer 
and choaiKjr sea route lias almost destroyed the transit trade to 
which it owed its wealth, and has even diminished the importance 
of the annual pilgrim caravan (Haj) to Mecca. The Damascene, 
however, still retains his skill as a eraftsiuan and tiller of the soil. 
Tlie furniture of mosaic wood-work, th(‘< iron, copi)er, and brass 
work, and tho woven goods in cotton, silk, and wool, show great 
artistic taste. Tho priueijial exports are silk and cotton fabrics, 
wool, apricot paste, wooden and brass goods, starch, rope., Ac. ; and 
tho iiniKirts are cloths, prints, muslins, raw silk, sugar, rice, Ac. 

The value of exi)orts and imports in certain sixjcilied years is 
shown in the following table. 



ISiK) 

1804. 

1808. 

Exports . 

£826,660 

£100,830 

£302,050 

Imiwrts , 

625,710 

611,490 

075,080 


The estimates of population vary from 154,000 (including 
Christians and Jews, 55,000) to 225,000 (including Christians and 
Jews, 85,000). Most of the Christians belong to the Orthodox 
and Roman Catholic (United) Greek Churches ; and there are also 
communities of Melchites, Jacobites, Maronites, Xostorians, 
AiTuonians, and Protestants. There are British and American 
Missions, and a British hospital. 

Atjthoiutiks. — Lortet. LaSyriedrauJonr(Vhui, p.567f. Paris, 
1884. — Von Oppknheim. Vom MiUclmcer zmn Perstisclien Ooff, 
i. 49 f. Berlin, 1899. — G. A. Smith. Historical Geography of ihe 
Holy Land, Eiwydopocdia Biblica^ art. **Dama8<nis.” Coimdar 
Jtepofrts, — Baedkkeii-Socin. Handbook to Syria and Palest im.-- 
For the Great Mosque see Dickie, Spiers, and Wilson in Palestine 
JSxploraiwn Fuitd Quarterly SiiUcnientt October 1897. 

(C. W. W.) 

DAIYlflfhAnf a town iu the province of Samnuii va 
Damghdu of Persia, situated 2 1C miles from Teheran, on 
the high-road thence to Khdrasan, at an elevation of 3770 
feet, and in 36“ 10' N. lat. and 54“ 20' £. long. It has 
a population of less tlian 10,000. There are iK)st and 
telegrajjh offices, and a great export trade is done in 
pistachios and ^monds. The Damghdn almonds of the 
kind called “ Kdghazi ” (pajjery), with very thin shells, are 
famous throughout tho country. Damghau was au im- 
jxirtant city in the Middle Ages, but only a ruined mosque, 
writh a number of columns and some line wood-carvings, 
and two minarets remain of that period. Near the city, 
a few miles south and south-west, are the remains of 
J/eoatompylo$f extending from Frat, 16 miles south of 
Damghan, to near Gdsheh, 20 miles west. 
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Damian [proi)erly Vkuster, Joseph de] (1840- 
1889), Belgian missionary, was lx)ru at Treiueloo, near Lou- 
vain, on 3rd January 1840. Ho was educated for a busi- 
nc^ career, but in hU eighteenth year entered the Church, 
joining the Society of the Sacred Heart of Jesus and Mary 
(also known as the Piepus Congi*egation), and taking 
Damien as his name in religion. In October 1863, whih*. 
he was still in minor orders, he went out as a missionary to 
the Pacific Islands, taking the place of his brother, wdio had 
been prevented by an illness, llom^hing Honolulu iu March 
1864 he was ordained priest in Whitsuntide of that year, 
and took up his duties as a missionary. Having observed 
the ravages of leprosy among the natives, and the painful 
scenes attendmg tho deiw-rture of the lejiers, whom it was the 
practice of tho Hawaian Government to deport to tho island 
of Molokai, he conceived an earnest desire to mitigate th(!ir 
lot, and in 1873 volunteered to take spiritual cliarge of tlie 
seltlemeut at Molokai. Here ho remained for the rest of 
his life, with occasional visits to Honolulu, until he becauK* 
stricken with leprosy in 1885. Besides attending to the 
spiritual needs of the lei)ers, he managed, by the labour of 
his own hands and by apijeals to tlie Hawaian Govern- 
ment, to improve materially the w^ater-supjdy, the dwellings, 
and the victualling of the settlement. For five years he 
w’orked alone; subsequently other resident jaiests from 
time to time assisted him. He sueeumlxjd to leprosy on 
15th April 1889. Some ill-considered imputations upon 
Father Damien by a Protestant cIiTgyman produced a 
memorable tract by Robert Louis Stevenson, which has 
made Damien’s self - sacrifice famous throughout the 
world. (,i. m‘f.) 

DftlYllottaf a town of Lower I'gypt, near the mouth 
of the eastern branch of tho Delta, terminus of the railw^ay 
from Cairo, from which it is distant 125 miles by the 
Tanta route. Tlie iiopiilatiou in 1900 was 43,000, show- 
ing an increase of 9000 since 1882. Dainietta gives its 
name to dimity y a kind of striped cloth, for which the 
jdace w^as at one time famous. Now it is chiefly iin- 
|K)rtaut for its rice and fisheries, with wiiich it does a brisk 
trade with the interior. 

Damoh, a town and district of British India, in the 
Jubbulpore division of the Central Provinces. The town 
is a railway station, 48 miles c^ast of Saugor. The jiopu- 
lation in 1881 w^as 8665 ; iu 1891 it was 11,753. 

The DISTRICT OF Damoh has an area of 2831 square 
miles. The population iu 1881 was 312,957, and in 1891 
w^as 325,613, giving an average density of 115 ])ersons 
|»er square mile. In 1901 the population w^as 285,138, 
showing a decrease of 12 ])er cent., due to famine. The 
land revenue w'as Rs. 3,85,000, the incidence of assess- 
ment being 11,0-5-3 jier acre ; the cultivated area in 
1897-98 was 433,283 acres, of which 1858 w’ere irrigated ; 
the numlier of fiolice was 326 ; the boys at scliool num- 
bered 3394, being 13-6 jier cent, of the male jiopulatioii 
of school-going age; the registered death-rate in 1897 
60*84 i)er thousand. A branch of the Indian Midland 
liiailway w'as o|jened througliout from 8augor to Katni 
(104 miles) in January 1899. Damoh suH’ercd severely 
from the famine of 189G-97. Fortunately the famine of 
1 900 W'as little felt. 

Dana, Charles Anderson (18191897), 
American journalist, was born in Hinsclale, New^ Ilainjt- 
shire, 8th August 1819 ; studied at Harvard University, 
and became a member of the Brook Farm literary , philosoph- 
ical, socialistic, and agricultural community, near A\est 
Roxbury, Massachusetts, in 1842, where he had among his 
associates Hawthorne, George W. Curtis, George Ripley, 
and Margaret Fuller, the three last named being after- 
w^ards, like himself, editors in New York. As a young 
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man he entered ardently into the hopes of the founders of 
this famous enterprise, lecturing on Friendship,” <Ssc., 
and remaining at Brook Farm until its abandonment in 
1844 ; but in his later years, in the woixls of the historian 
of the community, “ ho dejiarted farthest from its aspira- 
tions.” After some newspaper work in Boston, Dana 
joined the editorial staff of Horace Greeley^s Now York 
Triimm^ becoming its managing editor, and actively 2 >ro- 
moting the anti-slavery cause, but he left the 2>ai3or in 
1862, because of a shar}) disagreement witli Greeley regard- 
ing the conduct of the war by President Lincoln's odininis- 
tration. As Dana himself said : “ Greeley was for peace 
and 1 was for war.” Having served as a siKjcial investi- 
gating agent of the war dejiartment at the front, — ^inform- 
ing Secretary SUnton of the caj)acity and methods of 
various generals in the Held, — Dana bcaime assistant-secre- 
tary of war in 1863, so remaining until the close of the 
conflict. Afttir a brief editorial connexion in C^^hicago, in 
1868 ho became editor and chief owner of the New York 
and remained in control until his death, giving to it 
a flavour and character of its own, in accordance with his 
personal preferences an<l aversions. The under the 
same editorial control, was at one time a spokesman of 
Tammany Hall, the local democratic organization in Now 
York City ; and at anotluT of thci IteiHiblican party and 
its managers in city and state. In his later years, after 
his abandonment of the Democratic imrty at the time of 
the nomination William J. Bryan for the Presidency, 
Dana was tin? principal advocate, in the New York press, 
of an aggressively “ Anujrican ” or national jiolicy. Dana 
Wiis also a connoisseur in art, and (idited a UmmlixAd Booh 
of Poetnj (18.17) and (with George lliidey) the New 
American (hjclopopilia^ 15 vols. (1857-63). llis remin- 
iscences of the war, having iKsen luiblished in a monthly 
magazine, were issued in a volume in 1898. Dana died 
at his homo at Glen J^ong Island, near New York, 

18th October 1897. 

Danc^ James Dwiirht (l 813-1895), Ameri- 
can geologist, was born in Utica, Now York, 12th February 
1813. lie early displayed a taste for science, and entered 
Yale College that ho might study under the elder Benjamin 
Billiman. Graduating in 1833, for the next two years ho 
was teacher of mathematics to midsJiipmen in the navy, 
and saihd to tlm Mediterranean while engaged in his duties. 
From 1835 to 1837 he was assistant to Professor Silliman 
at Yale, and then, for live years, acted as mineralogist and 
geologist of a United Sbites exjdoring exjxjdition, com- 
manded by Commodore Wilkes, in the Southern and Pacific 
oceans. His labours in prej»aring the reports of such ex- 
plorations as ho had shared, ocuaijiied jjarts of thirteen 
years after his return to America in 1842. In 1814 ho 
again became a residemt of New Haven, married Professor 
Silliman’s daughter, and on the resignation of Silliman 
was a]>pointed Silliman Professor of Natuml History and 
Geology in Yale (College, a i)osition which ho only re- 
signed in 1892. He was for many years, and until his 
death, editor of the American Journal of Science and 
ArU (founded in 1819 by Benjamin Silliman), to which he 
was a constant contributor, jtrinciiuilly of articles on 
geology and mineralogy. A bibliograidiic^l list of his 
writings shows 214 titles of books and jjapers, beginning 
in 1835 with a jMiper on the conditions of Vesuvius in 
1834, and ending with the fourth revised edition (finished 
in February 1895) of his Manual of Geoloijy. His reports 
on Zoophytes^ on the Geology of tJie Faeific, and on 
Crustacea^ summarizing his work on the Wilkes expedition, 
appeared in 1846, 1849, and 1852-54, in quarto volumes, 
with copiously illustrated atlases ; but as these were issued 
in small numbers, his general reputation more largely rests 
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upon his System of Mineralogy (1837), Manual of Geology 
(1862), and Corals qnd Coral Islands (1872), the first two 
liaviug repeatedly b^n revised in successive editions, and 
widely used as text-books in American colleges. In 1887 
Dana visited the Hawaiian Islands to study volcanoes. 
He died in New Haven, 14th April 1895. 

DftllftOf a town on the east coast of the island of 
Cebu, Philippine Islands, in lO** 28' N. It has a com- 
])aratively cool and healthful climate, and is the centre of 
a rich agricultural region producing rice, Indian com, 
sugar, copra, and cacao. The language is Cebii-Visayan. 
Poi)ulation, 16,000. 

DAnburyi capital of Fairfield county, Connecticut, 
1J.S.A., in 41“ 24' N. lat. and 73“ 26' W. long., at an alti- 
tude of 371 foot. It is entered by the Now England and 
the Now York, New Haven, and Hartford Railways. It 
has for a century boon known for its manufacture of hats, 
which is still its principal industry. Besides these, it 
makes l>oots and shoes, shirts, and other articles of clothing. 
Population of the town (1880), 11,666; (1890), 19,473; 
(1900), 19,474; population of the city (1890), 16,552; 
(1900), 16,537. 

Dancinff is the universal human ex 2 >rc 8 sion, by 
movements of the limbs and body, of a sense of rhythm 
which is implanted among the primitive instincts of the 
animal world. The rhytlimic princi 2 )lo of motion extends 
throughout the universe, governing the la 2 J.se of waves, 
the fiow of tides, the reverberations of light and sound, 
and the movomonts of celestial bodies ; and in the human 
organism it manifests itself in the automatic 2 >ulscs and 
flexions of the blood and ti.ssues. Dancing is merely the 
voluntiiy ai) 2 Jlication of the rhythmic 2 >nnciple, when 
excitement has induced an abnormally ra 2 >id oxidization 
of brain tis.sue, to the physical exertion by which the over- 
charged brain is relieved. This is primitive dancing ; and 
it embraces all movements of th(i limbs and body expressive 
of joy or grief, all ]jantomiinic representations of incidents 
in the lives of the dancers, all 2 ^rformances in which 
movomonts of the body are ein 2 )loyod to excite the jmssions 
of hatred or love, 2>ity or revenge, or to arousci the warlike 
instincts, and all ceremonies in which such movements 
express homage or worslii}), or arc used as religious exer- 
cises. Altliough music is not an e.ssential 2 )urt of dancing, 
it almost invariably accoiiqmnics it, even in the crudest 
form of a rhythm beaten out on a drum. I'or an account 
of savage dances and of such customs of savage or civilized 
2 )eo 2 >lo.s as are indiuled in this doscri 2 )tion of dancing the 
reader Is referred to the article on Dancing in the ninth 
edition of this work. The 2)resent article is confined to a 
discussion of Modkun Dancing, by which is meant dancing 
om 2 >loyod as an entertainment either for the dancers or for 
H 2 )ectators-— this being the direction in which dancing has 
been developed as an art in civilized countries. In its 
evolution, its direct aj)j)lication to arouse emotion or 
religious feeling tends to be obscured, aud, although 
attem 2 )ts aro occasionally made to revive it, finally dro 2 ) 2 )ed 
out ; and it is in the sense of an art or i^timo that the 
term dancing is*usod in this article. 

Italy, in the 15th century, saw the renaissance of 
dancing, and France may be said to have boon the nursery 
of the modern art, though com2)aratively few modem 
dances aro really French in origin. The national dances 
of other countries were brought to Franco, studied sys- 
tematically, and made perfect there. An English or a* 
Bohemian dance, practised only amongst jjeasants, would 
be taken to Franco, polished and 2 )orfoctod, and would at 
last find its way back to its own country, no more recogniz- 
able than a inece of olegant cloth wlien it returns from the 
2Jrinter to the place from which as “ grey ” material it was 
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sent. The fact that the termiuolo^ of dancing is almost 
entirely French is a sufficient indication of the origin of 
the rules that govern it. The earliest dances that bear 
any relation to the modern art are jirobably the 

and danaes hautea of the 16 th century. The dann 
haaae was the dance of the court of Charles IX. and of 
good society, the stei^ being very grave and dignified, 
not to say solemn, and the accomjianimont a ]>salm tune. 
The daima Juiutes, or badadim%y had a skipping step, and 
were practised only l)y clowns and country people. More 
lively dances, such as the Gaillardc and Volta were intro- 
duced into Franco from Italy by Catherine de* Medici, but 
oven in these the interest was chiefly spectacular. Other 
dances of the same i)eriod wore the Jiranle (afterwards 
corrupted to Braule^ and known in England as the 
Brawie) — a kind of generic dunce which was castable 
of an almost infinite amount of variety. Thus there 
were imitative dances — Bran lea minida^ such as the 
Bra/fdea dea Emiit^a^ Branlca cfos flambeaux^ and the 
Brcmlea dea lavartdierea. The Branle in its original 
form had steps like the Allenmnde, Perhaps the most 
famous and stately dance of this period was the Pavane 
(of Spanish origin), which is very fully described in 
Tabouret’s OvMaoqraphie^ the earliest work in which a 
dance is found minutely described. The Pavane^ which was 
really more a procession than a dance, must have been a 
very gorgeous and noble sight, and it was iKjrfectly suited 
to the dress of the period, the stiff brocades of the ladic^s 
and the swords and heavily plumed hats of the gentlemen 
lx)ing displayed in its siinphi and dignified meiisures to 
great advantage. The dancers in the time of Henry III. 
of Franco usually sang, whiUs perfonning the Pavane^ a 
cluinaon^ of which this is one of tlio verses : 

** ApimH5hc Ooiio, ma belle, 

Approcho — toi, mon bion ; 

Ko me 8ois plus I’cbcllo, 

Puisquo niou <;(eur est tien ; 

Pour mon &nio apaiso*, 

Doiine-tnoi un baiscr.” 

In the Pamne and Branle^ and in nearly all the dances 
of the 17th and 18th centuries, the i)ractioe of kiss- 
ing formed a not unimi)ortant i)art, and seems to liave 
added greatly to the iK)pularity of the iMistiine. Another 
extremely ix)])ular dance was the Saraband, which, how- 
ever, died out after the 17th century. It was origin- 
ally a 8i)anish dance, but enjoyed an enormous success 
for a time in Franco. Eveiy dance at that tinui had 
its own tunc or tunes, whi<di were called by its own 
name, and of the Saraband the Clievalicr de (Jrammont 
wrote that “it either charmed or annoyo<l everyone, for 
All the guitarists of the court l)cgan to learn it, and God 
only knows the universal twanging that followed.” Van- 
<iuelin des Yvoteaiix in his eightieth year desired to die to 
the tune of the Sarafmnd, “so that his soul might ])ass 
Away sweetly.” After the Parana came the Gonrante, a 
court dance ixsrfonncd on tiptoe wdth slightly jumping 
steps and many bows and curtseys. The ikmrante is 
one of the most imiiortant of the strictly modern dances. 
The Minuet and the Waltz wen3 botli in some degree 
derived from it, and it had much in common witli the 
famous SetfuidUla of Spain. It was a favourite dance of 
Louis XIV., who was an adept in the art, and it w*as re- 
garded in his time as of such importance that a noldeiiian’s 
education could hardly have been said to be begun until 
he had mastered the Cotmmte. 

The dance which the French brought to the greattist 
perfection — which many, indeed, regard as the fine fiower 
of the art — was the Minuet, Its origin, as a rustic dance, 
is not less antique than that of the other dances from 
which the modern art has been evolved. It was originally 


a bi-anle of Poitou, derived from tlic Courante, It came 
to Paris in 1650, and was first set to music by Lully. It 
was at first a gay and lively dance, but on being brought to 
court it soon lost its sportive character and iK^came grave 
and dignified. It is mentioned by Beaucham])s, the lather 
of dancing-masters, who flourished in l^ouis XIV.’s reign, 
and also by Blondy, his pupil; but it was lYuour who 
really gave the Minuet its i^opularity, and although it 
was improved and made |)crfect by llaulsTval, Gardel, 
Marcel, and Gaetaii Vestris, it was in Louis XV. ’s reign 
that it saw its golden age. It was then a dance for two 
in moderate triple tinu^ and w'as generally followed by 
the Gavotte. Aftenvards the Minuet was consi(l(?rably 
doveloiKJd, and w'ith the Gavotte Ix'came chiefly a stage 
dance and a means of disiilay ; but it should be remem- 
bered that the minuets wfiich are ik;w' danced on the 
stage are generally highly elaborated with a view 1(» their 
spectacular effect, and liuvo iin]K>rted into tlu'm 8tej)s and 
figures wdiich do not belong to the Minuet at all, but 
are borrowed from all kinds of otbin- danees. ^Jlie original 
(-'ourt Minuet was a graven and simpk^ dance, although it 
did not retain its sinitdicity for long. But wdicn it became 
elaborated it W'as glorified and moulded into a iKjrfecl 
expression of an ag(‘ in wdiich deiK)rtment w'as most 8c<lul- 
ously cultivated and most brilliantly ])olished. The 
“languishing eye and smiling montli” had their due 
effect in the rriiniiet ; it was a schof»I for rhivaliy, courtesy, 
and cenuaony ; tlio iiuiidrod slf)w graceful movements and 
courtesies, tlie pauses which had to be filletl by neatly 
turned compliments, the beauty and brav('ry of attire* — 
all were clocpu'iit of graces and outwAvd refinements which 
we cannot boast now*. The fact that the measure of the 
Minuet lias lM,*come iiKiorporated in the stnicturo of the 
Symphony show’s how' imiKntaiit was its plaf'cj in the 
polite world. The Gavotte, whiidi was often danced as 
a pendant to the Minuet, was also originally a iieasant’s 
dance, a danar dea GavoU, and consisted chiefly of kissing 
and cajK'ring. It also liecaine stiff and artificial, and in 
the later and inon^ prudisli lialf of the 18th ceiilury the 
ladies receivcjd bouquets iiisteiul of kisses in dancing tlie. 
Gavotte. It rapidly became a stage dance, and it has 
never been n'stored to the ballroom. Gretry attenq>ted 
to revive, it, but his arrangement lujver became pojiuhir. 
Otlier dances which were naturalized in France were 
the Evoaaniac, ix)pular in 1700; the Cotillon, fashionable 
under Charles X., derived from the peasant branha and 
danced by liulios in sliort skirts; the Galop, importesl 
from Germany; the jAincera, invented l>y Labordo in 
IH.'IO; the Pollta, brought by a dancing - master from 
Prague in 1840 ; the Scluotiiach, also Bohemian, first 
introduced in 1 844 ; tlic Bourse, or FiAnch clog-dance ; the 
Quadrille, known in the 18th century as the Contre- 
danae ; and th(5 Waltz, w’hicli was danced as a volte by 
Henry TIL of France, but only bccamii jKipular in the 
lieginniiig of the 19th century. We shall return to the 
history of some of tlieso later dances in discussing the 
dances at present in use*. 

If France has Ixicii the nursery and scliool of the art 
of dancing, SjAin is its true home. There it is jMirt of 
the national life, the inevitable expression of the gay, 
contented, irresjionsible, sunburnt nature of the jKJopIe. 
The form of Sjianish dances lias hardly changed ; some 
of them an^i of great anticfiiity, and may lie tiwed back 
with hardly a break to the jK»rformances in ancient Borne 
of the famous dancing - girls of Cadiz. Tlio connexion 
is lost during the period of the Arab invasion, but the 
art w'as not neglected, and Jovellanos suggests that it took 
refuge in the Asturias. At any rate, dances of the 10th 
and 12th centuries have been preserved uncomipted. Tlie 
earliest dances known w’cre the Twdion, the G%hidana, 
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the Pii<Le-gibajo^ and (later) the Madama Orleans^ the 
Alenumti^ and the Pamna, Under Philip IV. theatrical 
dancing was in high iK)pularity, and ballets were organ- 
ized with extraordinary magnificence of decoration and 
costume. They supplanted the national dances, and the 
ZaraJjamda and CJumtmi were practically extinct in the 
18th century. It is at this period that the famous 
modern »Spani.sh dances the Bolero^ Seffuiditfa, and the 
Fatuifingo first ap|)ear. Of these the Fandango is the most 
im]X)rtant. It is danced by two }MX>plo in 6-8 time, begin- 
ning slowly and tenderly, the rhythm marked by the click 
of (uistanets, the snapping of the fingers, and the stamping 
of feet, and the 8i>eod gradually increasing until a whirl 
of exaltation is reached. A feature of the Fandango 
and also of the Sf^guidilla is a smldcju pause of the 
music towards the end of each measure, ti])ou which the 
dancers stand rigid in the attitudes in which the stopping 
of the music hmnd them, and *>iily move again when 
the music is resumed. M. Vuillier, in his History of 
Dancmg^ gives the following dc^scriiition of the Fandango : 
— “Like an electric shock, the notcjs of the Fandango 
animate all hearts. Mem and women, young and old, 
acknowhidge the i)Ower of tJiis air over the ears and 
soul of every Sjuiniard. The young men 8i)ring to their 
places, rattling castanets, or imitating their sound by 
snapping Iheir fingers. The girls are remarkable for the 
willowy languor ami lightness of tluhr movements, the 
vohi]>tuoasncHs of their attitudes — boating the oxactest 
time with tapping heels. Partners tease and entreat 
and pursue each otht^r by turns. Suddenly the music 
sto|)s, and each dancer shows his skill by remaining 
absolutely motionless, bounding again into the full life 
of th(3 Famlango as the orchestra strikes up. The sound 
of the guitar, the violin, the rajiid tic-tac of heels (focoweos), 
the crack of fingers and castanets, the supple swaying 
of the tlancers, fill the. spectator with ecstasy. The measure 
whirls along in a ra]»id triple time. S|>angle8 glitter ; 
the sharp clank of ivory and ebony castanets beats out 
the cadenct^ of strange, throbbing, deetioning notes — 
assonances unkuo^vn to music, but curiously character- 
istic, effiwtive, and intoxicating. Amidst the rustle of 
silks, smiles gleam over white teeth, dark eyes sjmrkle 
and droop, and Ihish uj) again in flame. All is flutter 
and glittir, grac(» and animation — i]uivcring, sonorous, 
passionate, seductive.” 

The Jiolero is a comparatively modem dance, having 
l)Oon invented by Sebastian Cerezo, a celebrated dancer of 
the time of King (Charles 111. It is remarkable for the 
free use made in it of the arms, and is said to be derived 
from the ancient Zarahanda^ a violent and licentious 
dance, which has entirely dis*i])i>eared, and with which 
the later Saraband has prai'tically nothing in common. 
The step of the Jhte.ro is low and gliding, but well marked. 
It is danced by one or more couj)los. l^ho Seguidilla is 
hardly less ancient than the Fandaiufo^ which it resembles. 
Every province in Sjwiin has its own Seguidilla^ and the 
dance is accomimnied by co/>/as, or verses, which are sung 
either to tniditional melodies or to the tunes of local 
com|K>sers; indeed, the national music of Sj)ain consists 
largely of these coplas. Baron Davillier, among several 
specimens of SeguidillaH^ gives this one 

** Mi corazon volando 
8e fti(3 d tn pecho ; 

Le cortasto las alas, 

Y qiidJo dentro. 

Por atrevido 
So quedard per siempre 
En ol metido.”^ 

^ ** My heart flew to thy breast. Tliou didst cut its wings, so that 
it reiuaiued there. And now it has waxed daring, and will stay with 
thee for evermore." 


M. Vuillier quotes a copla which he heard at Polenza, 
in the Balearic Islands. This verse is formed on the 
rhythm of the JkJalagm^ : 

** Una estrella se ha pardida 
£n el ciel y no pareco ; 

En tu oara se ha motido ; 

Y en tu frente resplandece.”* 

The Jota is the national dance of Aragon, a lively and 
splendid, but witlial dignified and reticent, dance derived 
from the 16th century PaasoAmlle, It is still used tts 
a religious dance. The Caehnm is a light and graceful 
dance in triple time. It is iwrformed by a single dancer 
of either sex. The head and shoulders play an imix)rtaut 
|>art in the movements of this dance. Other provincial 
dances now in existence arc the Jedeo d-e Jerez, a whirling 
measure jxjrformed by gii)8ie8, the l^aloUa, the Polo, the 
Gallegiuia, the Muynerm, the JtfatKM Verdes, the Zapa- 
teado, the Zorongo, the Vito, the Tirana, and the Trij^a 
Traj^a, Most of these dances are named either after 
the places where they are dauced or after the composers 
who have invented tunes for them. Many of them are 
but slight variations from the Fandango ami Seguidilla, 

The history of court dancing in Great Britain is prac- 
tically the same as that of France, and need not' occupy 
much of our attention here. But there are strictly national 
dances still in existence which are quite peculiar to the 
country, and may bo traced back to the dances and games 
of the Saxon gleemen. I'he Kgg dance and the Carole 
were l>oth Saxon dances, the Carole being a Yule-tide 
festivity, of which the present-day Christmas carol is 
a remnant. The oldest dances* which remain unchanged 
in England are the Morris dances, which wcire introduced 
in the time of Edward III. The name Morris or Moorish 
refers to the origin of these dances, which are said to havcj 
Ix'oii brought back by John of Gaunt from his travels in 
Sjiaiii. The Morris dances are associated with May-day, 
and are danced round a Maypole to a lively and cai)oring 
step, some of the performers having bells fastened to their 
knees in the Moorish manner. They are dressed as 
characters of old English tradition, such as Kobiii Hood, 
Maid Marian, Friar Tuck, Little John, and Tom the 
Pi|K?r. All the true country dances of Great Britain are 
of an active and lively measure ; they may all, indeed, be 
said to bo founded on the jig ; and the hornpij)o, which is 
a kind of jig, is the national dance of England. Captain 
Cook on liis voyages made his sailors dance hompi]:)e8 in 
calm weather to keep them in good health. A character- 
istic of English dances was that they partook to a great 
extent of the nature of games ; there was little variety in 
the steps, which were nearly all those of the jig or horn- 
injje, but these were incor|x)ratod into various games or 
plays, of wliich the Morris dances were the most elaborate. 
Richard Baxter wrote that “ sometimes the Morris dancers 
would come into the church in all their linen and scarves 
and antic dresses, with Morris bolls jingling at their legs ; 
and as soon as Common Prayer was road, did haste and 
presently to their play again.” May-day has always been 
celebratixl in England with rustic dances and festivities. 
Before the Reformation there were no really national 
dances in use at court ; but in the reign of Elizabeth the 
homely, domestic stylo of dancing reached the height of 
its |x>pularity.' Remnants of many of those dances remain 
to-day in the games played by children and country 
people ; “ Hunt the Slipi)or,” “ Kiss in the Ring,” “ Here 
we go round the Mulberry Bush,” are examples. All the 
Tudor dances were kissing dances, and must have been 
the occasion of a great deal of merriment. Mrs Groves 


* ** A star is lost and appears not in the sky ; in tby liMe it has set 
itself; on tby brow it shines." 
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givos the following description of the Cushion Dance : — 

“ The dance is begun by a single person, man or woman, 
who, t^ing a cu^on in hand, dances about the room, 
and at the end of a short time stops and sings : * This 
dance it will no farther go,’ to which the musician answers : 
‘I pray you, good sir, why stiy aoV ‘Because Joan 
Sanderson will not come to.’ ‘ She must come to whether 
she will or no,* returns the musician, and then the dancer 
lays the cushion before a woman ; she kneels and he kisses | 
her, singing ‘Welcome, Joan Sanderson.’ Then she rises, 
takes up the cushion, and both dance and sing ‘ Prinkum 
prankum is a fine dance, and shall we go dance it over 
again)’ Afterwards the woman takes the cushion and 
does as the man did,” Other |K)pular dances — ^generally 
adapted to the tunes of popular songs, the nature of some 
of which may be guessed from their titles — were the 
Trcnchmore, Omnium-gathorum, Tolly-polly, Hoito cum 
toite. Dull Sir John, Paine I would, Sillinger, All in a 
Garden Green, An Old Man’s a Bed Full of Bones, If All 
the World were Paper, John, Come Kiss Me Now, Cuck- 
holds All Awiy, Green Sleeves and Pudding Pies, Lumps 
of Pudding, Under and Over, Up Tails All, The Slaughter 
House, Rub her Down Avith Straw, Have at thy Coat Old 
Woman, The Happy Marriage, Dissembling Love, Sweet 
Kate, Once I Loved a Maiden Fair. Dancing practically 
disapx)eared during the Puritan r^(/ime^ but with the 
Restoration it again became popular. It underivent no 
considerable developments, however, until the nngn of 
Queen Anne, when the glories of Bath were revived in 
the beginning of the 18tli century, and Beau Nash drcAv 
up his famous codes of rules for the regulation of dress 
and manners, and founded the balls in which tho |X)lite 
French dances completely eclipsed the simpler English 
ones. An account of a dancing lesson witnessed by a fond 
parent at this time is worth quoting, as it shows how 
far the writer (but not his daughter) had dojiarted from 
the jolly, romping traditions of the old English dances : — 
“ As the best institutions are liable to corruption, so, sir, 
I must acquaint you that very groat abuses are crept into 
this entertainment. I was amazed to see my girl handed 
by and handing young follows with so much familiarity, 
and I could not have thought it had been my child. 
They very often made use of a most impudent and 
lascivious stop called setting to partners, which I know 
not how to describe to you but by telling you that it is 
tho very reverse of hdck to back. At last an impudent 
young dog bid the fiddlers play a dance called Moll Patley^ 
and, after having made two or three ca|3ers, ran to his 
partner, locked his arms in hors, and whisked her round 
cleverly above ground in such a manner that I, who sat 
upon one of the lowest lienches, saw farther above her 
shoe than I can think fit to acquaint you with. 1 could 
no longer endure these enormities, wherefore, just as my 
girl was going to be made a whirligig, I ran in, seized my 
child, and carried her home.” What Ave may call iwlite 
dancing, when it became fashionable, soon invaded Lorn 
don, its first home being Madame Cornely’s famous Carlisle 
House in Soho Square. Ranelagh and* Vauxhall and 
Almack’s were all extensively patronized, and the rage for 
magnificent entertainment and dancing culminated in the 
erection of tho palatial Pantheon in Oxford Street — a place 
so universally patronized that even Dr Johnson was to 
be found there. White’s and Boodle’s were also famous 
assembly rooms, but the most exclusive of all these estab- 
lishments was Almack’s, the original of Brooks’s Club. 

The only true national dances of Scotland are reels, 
strathspeys, and fli^, while in Ireland there is but one 
dance — the jig, whi^ is there, however, found in many 
varieties and expressive of many shades of emotion, from 
the maddest gmety to the widest lament Curiously 
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ettqugh, although tho Welsh dance often, they have m. 
Strictly national dances. 

Dancing in present-day society is a comparatively 
simple afiair, as five-sixths of almost all ball programmes 
consists of Waltzes, The origin of tlie Waltz is a 
debated subject, the French, Italians, and Bavarians each 
claiming for their respective countries the honour of 
having given birth to it. As a matter of fact tins Waltz, 
os it is now danced, comes from Germany ; but it is 
equally true that its real origin is Fnmch, since it is a 
development of the Volte^ AA'liich in its turn came from 
tho Lavolta> of Provence, owi of the most ancient of French 
dances. The Lavolta was fashionable in the IGth cen- 
tury, and was the delight of the Valois court. Tho Volte 
danced by Henry HI. was really a VaUc a <hu.r ; and 
Castil-Blaze says that “the waltz which we took again 
from tho Gormans in 1795 had been a French dam e for 
four hundred years.” The change, it is true, came iqion it 
during its visit to Germany, lienee tlu^ theory of its 
Gorman origin. The first Chiniian waltz tune is dated 
1770 — “ Ach ! du liebcr Augustin.” It was first danced 
at the Paris opera in 1793, in Garders ballet Aa Damo- 
nmnie. It was introduced to English ballrooms in 1812, 
whmi it roused a storm of ridicule and op]»osition, but it 
became jxipular Avhen danced at Almack’s by the Enqieror 
Alexander in 181C. The Waltz a trois tenqis has a sliding 
step in which the movements of the knees play an imiKirtaiit 
part. The temjio is moderate, so as to allow three distinct 
movements on the three beats of each bar ; and tho Waltz 
is AATittc'ii in 3-4 time and in eight bar sentences. Walking 
up and doAvn the room and occasionally breaking into the 
stej) of the dance is not true Avaltziiig, and thtj habit of 
pushing one’s partner backwards along the room is an 
entirely English one. But the dancer must bo able to 
waltz equally well in all directions, })ivoting and crossing 
tho feet when necessary in the reverse turn. It need 
hardly be said tliat the feet should never leave the floor 
in the true Waltz. Gungl, Waldteufel, and the Strauss 
family may bti said to liaA^e moulded the modern Waltz to 
its pnjseiit form by their rhythmical and agreeable coiiqK)- 
sitions. There are variations — chiefly American — which 
include hopping and lurching steps; these are degrada- 
tions, and foreign to the Hj>irit of the true Waltz. 

The Quadkille is a Cmitredaiue (»f some antiquity. 
The Contredkmse ivas first brought to England from 
Normandy by William the Conejueror, and wtus common 
all over Europe in the 16th and 17tli centuries. The 
term Quadrille means a kind of card game, and the dance 
is supi)oscd to be in some A\'ay connected with the ganuv 
A Bjwcies of Quadrille ap|)enrcd in a PVcncli ballet in 
1745, and since that time the dance has gone by that 
name. Like many other dances, it came from Paris to 
Almack’s in 1815, and in its modern form was danced in 
England for the first time by l^ady Jersey, T-iady Harriet 
Butler, Lady Susan Ryder, and Miss Montgomer}', with 
Count Aldegarde, Mr Montgomery, Mr Harley, and Mr 
Montague. It immediately became popular. It then 
consisted of very elaborate stei)s, which in England have 
been simplified until the degenerate practice has become 
common of walking through the dance. It can hardly ho 
said to be popular in England to-day. This is a pity, for 
the Quadrille, projjerly danced, has many of the graces of 
tho Minuet. It is often statc'd that the Cmitredan^y ov 
square dance, is of modern French origin. This^ is in- 
correct, and probably arises from a mistaken identification 
of the terms Quadrille and square dance. “Dull Sir 
John ” and “ Faine I would ” were square dances popular 
in England three hundred years ago. “ Country dance ” 
is a corrupt Anglicization of contredanse, and not, as is so 
often asserted, the true original name of the dance. 
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The Lanckks were invented by Labordo in Paris in 
183G. They were brought over to England in 1850, and 
were made fashionable by Madame Sacr^ at her classes in 
Hanover Square Rooms. The hrst four ladies to dance 
the Lancers in England wore Lady Georgina Lygon, Lady 
Jane Fielding, Mdlle Olga do Lechner, and Miss Berkeley. 

The Polka, the chief of the Bohemian national dances, 
w'as adopted by Society in 1835 at Prague. Josef Neruda 
liad seen a ] peasant girl dancing and singing the i’olka, and 
liad noted down the tune and the stojis. From Prague it 
rapidly spread to A’^ienna, and was introduced to I'aris by 
CJollariuM, a dancing-master, who gave it at the Od^on in 
ItSlO. It took the public by storm, and spread like an 
infection through England and America. Everything was 
named after the Polka, from public-houses to articles of 
dress. Mr Punch exerted his wit on tlio subject weekly, 
and oven Tits I'irnea compiaiiiod that its French corre- 
s]>oudeuco was interrupted, sincui the J*olka had taken the 
place of ]>olitics in Paris. The true l^olka has throe 
slightly juini)ing stefi.**, danced on the first three l)eats of a 
four-quaver bar, the last beat of which is employed as a 
rest while the too of the unemployed foot is drawn up 
against the lieel of the other. The Polka has recently 
fallen into disiwo in England because of the craze for 
waltzing to every ])ossible and impossible measure. 

'riio Galop is strictly s]>eakiug a Hungarian dance, 
which became j>o[)ular in Paris in 1830. But some kind 
of a dan(;e corresponding to the Galop was always indulged 
in after Vol(e» and Confradauaes, as a relief from their 
grave and constrained tueasun^s. 

The WAHUiNcrroN Post, Pas de Quatue, and several 
varieties of lUuN Dance arcs of American origin, and have 
jM‘ceiitly become fashionable. The general tendency of 
American danc(‘,s is to be of a lively and romjnng measure, 
in which kicking and hopjnngand waving of the arms take 
the place of symmetrical figures and rhythmically designed 
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Thcj Polka-Mazorka is extremely popular iu Vienna 
and Buda-Post, and is a favourite theme with Hungarian 
coiiq)osers. The six movomimts of this dance occupy two 
bars of 3-4 time, and consists of a mazurka step joined to 
the |X)lka. It is of Polish origin. 

The Polonaise and Mazurka are both Polish dances, 
and are still fashionable in Russia and Poland. Every State 
ball in Russia is ojKJued with tlie ceremonious Polonaise. 

The SciioiTiHC!iK,a kind of modified Polka, was “created” 
by Markowski, who was the ]n*(q»rietor of a famous danciug 
academy iu 1850. Tlio Hkhtlani) Schottische is a fling. 
'J'ho Fling and Peel are (Celtic dances, and form the 
national dances of Scotland and Denmark. They are 
complicated measures of a studied and classical order in 
which free use is made of tin' arms and of cries and stamjn 
ings. The Strathspey is a slow and grandiose modifica- 
lion of the Reel. 

Sir Roger de Coverlky is the only one of the old 
bhiglish social dances which has survived to the presimt 
day, and it is frequently daiunul at the conclusion of the 
loss formal sort of balls. It is a merry and lively game in 
which all the comjtauy take iwvrt, men and women facing 
etiich other in two long rows. The dancers are constantly 
changing jdacos in such a way that if the dance is carried 
to its conclusion everyone will have danced with everyone 
else. The music w*as first printed in 1685, and is some- 
times written in 2 A time, sometimes in 6-8 time, and 
sometimes in 3-9 time. 

The Cotillon is a modern development of the French 
bianco of the same name referred to above. It is an 
extremely elaborate dance, in which a great many toys 
and aocessories are employed ; hundreds of figures may bo 
contrived for it, of which the chief are Za Cmm'mtion^ 


IjC Mowihoir, La Trompeutie^ Lea Damea Ccuih^ea^ Le Unit 
antra deux ehaiaea^ Lea Qmtra Coina^ La Fandango^ 
VArtiduiuty La Finale, There are also several figures in 
w'hich presents, toys, lighted tapers, biscuits, air-^lloons, 
and hurdles are used. Some of these are FUa ou Face^ 
La FarajAuie^ La FSeha d la Liynej La Loterie^ La 
Chevalier da la Triete Figure^ Lea Ballona^ Steeplecfum^ 
La CJuiaae A Courra^ and Le Foatillon, 

The Ballet is a |)erformanco in which dancing, music, 
and {lantomimo play equally important parts. The origin 
of the modern ballet is identical with the revival of 
dancing, the earliest on record being that given by 
Bergonzio di Botta at Tortona to celebrate the marriage 
of the Duke of Milan in 1489. The ballet, like other 
forms of dancing, was developed and jierfected iu France ; 
it is closely associated with tlie history of the o])ora ; but 
in England it came much later than the oiiora, for it 
was not introduced until the 18th century, and in the 
first Italian o^ieras given in London there was no ballet. 
During the regency of Lord Middlesex a ballet-master was 
appointed and a cuvpa of dancers formed. The ballet has 
had throe distinct stages iu its development. For a long 
time it was to bo found only at the court, when jirincely 
entertainments given to celebrate great occasions. 
At that time ladies of the highest rank jierformod in the 
ballet, and s^^ent much time in practising and j>erfecting 
themselves for it. Catherine de* Medici introduced these 
entertaiumouts into Franco, and sjient large sums of money 
on devising iHirformancos to distract h(?r son^s attention 
from the atlairs of the Htato. Baltasarini, otherwise 
known as Beanjoyoulx, was tlio comiioser of a famous 
entertainment given by Catherine in 1551 called the 
“ Ballet Coniiqu(j do la llt^yno.” This marks an era in the 
history of the ojKjra and ballet, for we find hero for the 
first time dance and musii; arranged for the dis[>lay of 
coherent dramatic ideas. Henry IV., Louis XIII. and XIV., 
w'ciro all lovers of the ballet and jierformed various 
characters in them, and Richelieu used the ballet as an 
instrument for the expression of ]K»litical pur])oses. Lully 
was the first to make an art of the comi)Ositiou of ballet 
music, and ho was the first to insist on the admission 
of women as ballet dancers, feminine characters having 
hitherto been assumed by men dressed as women. 
When Louis XIV. became too fat to dance, the ballet at 
court became unpopular, and thus was ended the first 
stage of its develoiniient. It then ivas adopted in the 
colleges at jirizc distributions and other occasions, when 
the ballets of Lully and Qiiinault were commonly jKsr- 
formed. The third jieriod in the history of the ballet was 
marked by its ap|)earauce on the st^e, where it has 
remained over since. It should be added that up till the 
third period dramatic ])oems had accompanied the ballet, 
and the dramatic meaning wus helfied out with s^ieech and 
song; but wdth the advent of the third jioriod sixiech 
disappeared, and the purely i>antomime performance, or 
Ballet dAction, was instituted. The father of ballet 
dancing as we know it at the present day was Joan 
George Noverrt, who apjxsared in 1749. He has left 
voluminous writings; they are remarkable for a nifined 
literary stylo, and in them he sets forth at length his 
theories and practices os an artist of dancing. The 
Ballet d Action was really invented by him ; in fact, the 
ballet has never advanced beyond the stage to which he 
brought it; it has rather gone back. Noveri'e held the 
opinion that words only served to weaken the action and 
partly destroy its effects. He held that a pantomime 
which, in order to be understood, had to borrow the help 
of a verbal explanation, was imperfect. “When dancers 
shall feel, and. Proteus-like, transform themselves into 
various shapes,” he says, “to express to the life the 
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conflict of paasions ; when their features, their very looks, 
shall speak their inward feelings; when, extending their 
arms ^yond the narrow circle prescribed by the rigid 
rules of pedantry, and with equal grace and judgment 
giving them a fuller scope, they i^ll by proper situations 
desert the gr^iml and successive progress of the 
l>asBion 8 ; when, in fine, they call good sense and genius to 
the assistance of their art; then they may expect to 
distinguish themselves : explanatory speeches will become 
useless ; a mute but powerful eloquence will be substituted 
to much better effect ; each motion will be a sentence ; 
every attitude will jwrtray a situation; each gesture 
convoy a thought, and each glance a new sentiment: 
every part will please, because the whole will be a true 
and faithful imitation of nature.” The essence of Noverre’s 
theory was that mere display was not enough to ensure 
interest and life for the ballet ; and the late Sir Augustus 
Harris expressed a similar opinion when he was asked 
wherein lay the reason of the decadence of the modem 
ballet. Noverre brought to a high degree of perfection 
the art of presenting a story by means of pantomime, and 
he never allowed dancing which was not the direct expression 
of a particular attitude of mind. Since Noverre’s time 
tlie greatest ballet-master was undoubtedly the famous 
Gtietano A][X)lline Baltasare Vestris, who modestly called 
himself “ le dieu de la danse,” and was accustomed to say 
that his century had produced only throe great men — 
himself, Frederic II., and Voltaire. He was, indeed, the 
finest male dancer that Europe ever produce^ and was a 
great man in his time. Gluck composed Iphigenia in 
Aidii in conjunction with Vestris. In 1750 the two 
greatest dancers of the day jiorfomied together in Paris in 
a ballet-opora called Leandre et ; the dancers were 
Vestris and Madame Camargo, who introduced short 
skirts on the stage. The word “ balette ” was first used in 
the English language by Dryden in 1667, and the first 
descriptive ballet soon in London was Tavern Bilker$y 
wliich was played at Drury Lane in 1702. Since then the 
ballet in England has l^oen purely exotic and has merely 
followed on the lines of French developments. Tho palmy 
days of the ballet in England are said to have been in the 
first half of tho 19th century, when there was a royal 
revenue s]:) 0 nt on the maintenance of this fashionable 
attraction. Some fjimous dancers of this {>oriod were 
Carlotta Qrisi, Mdlle Taglioni (who is said to have 
turned tho heads of an entire generation), Fanny Elssler, 
Mdlle Corito, Miss P. Horton, Miss Lucile Grahn, 
and Mdlle Carolina Rosati. Miss Kate Vaughan is 
probably the greatest dancer whom England has pro- 
duced, and, in Sir Augustus Hanis’s opinion, she did much 
to elevate the modem art. She was tho first to make 
skirt-dancing popular, although that achievement will not 
bo regarded as an unmixed benefit by every student of the 
art. Skirt-dancing, in itself a beautiful exhibition, is a de- 
(>arture from true dancing in the sense that the steps are of 
little importance in it ; and in the present day we have seen 
its development extend to a mere exhibition of whirling 
draperies under many coloured lime-lights. The best known 
of Miss Vaughan’s disciples and imitators (each of whom 
has contributed something to the art on her own account) 
have been Miss Sylvia Grey, Mias Letty Lind, Miss St 
Cyr, Mias Mabel Love, and Miss Topsy Sinden. But ballet- 
dancing, aflfected by a tendency in modem entertainment 
to make less and leas demands on the intelligence and 
intellectual appreciation of the public, and more and more 
demands on the eye, — the sense most easily affected, — ^has 
gradually develop into a spectacle, the chief interest of 
which is quite independent of dancing. Thousands of 
pounds are spent on dressing a small army of women who 
do little but march about the stage and group themselves 


U B E 377 

in accordance with some design of colour and mass ; and 
no more is asked of the intelligence than to believe that a 
ballet dressed, for example, in military uniform is a 
compliment to or glorification of the army. Only a few 
out of hundreds of members of tlie co)pg de ballet are really 
dancers, and they perform against a l.mckgi’ouiid of colour 
afforded by the majority. It seems unlikely that wo shall 
see any revival of the best period and styles of dancing until 
a higher standard of grace and manners becomes fashionable 
in Society. With the constantly increasing abolition of cere- 
mony, courtliness of manner is Iwund to diminish ; and only 
in an atmosphere of ceremony, courtesy, and chivalry can the 

dance maintain itself in perfection. . v 

^ (a. b. p. y.) 

DCinilbSa — ^The river Danube and its tributaries 
have been described at length in tho ninth edition of the 
EwaydopwAia Britannica, It is proposed in this article 
to describe briefly the recent engineering works for tlie 
improvement of its navigation, more esi)ecially those that 
have boon carried out under international agreement as 
decided on under the Treaties of Paris, Berlin, and London. 

The European Commission in 1866 had its powers pro- 
longed for five years, and by the Treaty of London of 
1871 it was granted another twelve years’ lease 
of life. At the Congress of Benin in 1878 its 
jurisdiction was extended from Isakcha upwards mMoa. 
to Galatz, a distance of 25 nautical miles, 
and it was decided that Rumania should henceforward 
be represented by a delegate. By the Treaty of London 
of 1883 the jurisdiction of the Commission was extended 
from Galatz to Braila — 10 miles farther up the river; 
and its powers were prolonged for twenty-one years (t.c. 
till the 24th of April 1904), at tho expiration of which 
period its existence is to continue by tacit prolongation 
for successive terms of throe years, unless one of the 
High Contracting Powers should propose any modifica- 
tion in its constitution or attributes. It was also 
decided to withdraw the Kilia or Northern branch of the 
mouths of the Danube from the immediate jurisdiction 
of the European Commission, but Russia and Rumania 
were to superintend the application of the regulations in 
force in the Bulina branch in that part of tho Kilia brancli 
lying between those countries. Russia was given com- 
plete control over that portion ()f the river which flows 
exclusively through her own territory, and was authorized 
to levy tolls intended to cover the exiienses of any works 
of improvement that might be undertaken by her. Article 
VII. of the same Treaty declared that tho regulations for 
navigation, river iwlice, and superintendence drawn up on 
the 2 nd of June 1882 by the European Commission, 
assisted by the delegates of Bervia and Bulgaria, should 
be made applicable to that part of the Danube situated 
between the Iron Gates and Braila. In consequence of 
Rumania’s opposition, the Conunission Mixte was never 
formed, and these regulations have never Iwen put in 
force. As regards the extension of the Powers of the 
European Commission to Braila, 10 miles above Galatz, 
and at the head of the Maritime Navigation, a tacit 
understanding has been arrived at, under which questions 
concerning navigation proper come under the jurisdiction 
of the Commission, while tho police of the ports remains 
in the hands of the Rumanian authorities. 

Tlie British delegates on the Commission have been 
successively: — Sir John Stokes, R.E., K.C.B., whose in- 
valuable services extended over a period of fifteen years, 
from 1856 to 1871; General C. G. Gordon, R.E. (of 
Khartum), from 1871 to 1873; Major-General H. T. 
Sibome, R.E., from 1873 to 1881 ; Sir Percy Sanderson, 
K.C.M.a., 1882 to 1894; and Lieutenant-Colonel Henry 
Trotter, R.E., C.B., since October 1894. 

S. III .— 48 
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lu the ninth edition of the EncyUopitdia BrUamhiea it was 
stated, as regards the work effected by the EnroMn Commission 
of the Danube, that between 1858 and 1871 the depth 
improv* Qif nt the entrance of the Sulina Port had been 
m§at9. increased from 9 to 19 feet. In 1876 the south ^etty 
was prolonged, so as to bring its end exactly oppi^ite the hght- 
house on the north pier. This resulted in an increase of the 
rlopth to 20i feet, and for fifteen years, from 1879 to 1895, this 
doiith remained constant without the aid of dredging. In 1894, 
owing to the constantly increasing size of vessels frequenting 
the Danube, it was fouuti necessary to dee^u the entrance 
still farther, and to construct two parallel piers oetween the main 
jetties, reducing the breadth of the river to 500 feet, and thereby 
increasing the scour. There is now a continuous channel 5200 feet 
in length and 24 feet in depth, 800 feet in width between the piera 
und 600 foot in width outside the extremities of the piers, until 
deep water is reached in the open sea. 

In addition to the successful treatment of the main Danube 


11 miles below Isakoha, the engineers of the Commission 
have been equally successful in dealing with the Sulina branch 
of the river. Its original lon^h of 45 miles from St George's 
Chatal to the sea was impeded at the commencement of the 
improvement works by eleven bonds, each with a radius of less 
than 1000 feiit, besides numerous others of somewhat larger radius, 
and its bed was encumbered by ten shifting shoals, varying from 
8 to 13 feet in depth at low water. By moans of a series of train- 
ing walls, by groynes thrown out from the banks, by revetments 
of the banks, and by dredging, all done with the view of narrowing 
and limiting the breadth of the river, a niinimuiii depth of 11 feet 
was attained in 1865, and 18 foot in 1871. lii 1880 the needs of 
commerce and the increased size of steamers frequenting the river 
necessitated the construction of a new entrance from the 8t 
George's branch. This work, designed in 1857, but unexecuted 
during a quarter of a century, owing to insufficiency of hinds, was 
coinpletod in 1882 ; and in 1886, after other comtuiratively short 
cuttings had lieon made to get rid of difficult bends and further to 
deepen the channel without having to resort to dredgers, the 
desired minimum dejfdh of 15 feet was attained. Since that date 
a series of now outtnigs have been made, the last commenced in 
1898, and estimated to bo completed iii 1902. These new cutting, 
when tlie last is eomplotod, will have shortened the length of the 
Sulina canal by 11 nautical miles, eliminated all the difficult 
bends and shoals, and provided an almost straight waterway 
84 miles in length from Sulina to the St George’s Chatal, witn 
n minimum depth of 18 foot when tlie river is at its loivost. 

Two namoH are indissolubly connected with the eminently satis- 
faotoiy results obtained both in the river and at its mouth. The 
English engineer Sir Charles Hartley designed all the works and 
improvements referred to, and ))ersonalTy 8U}X)rintendod their 
execution from 1856 until 1872, after which time lie occupied the 
].KNit of cousulting engineer, w'hile the execution of the works after 
1872 devolved on the Danish engineer, Mr Charles Ktthl. 

The Commission has an average annual income of about £80,000, 
derived from taxes i)aid by shins when leavmg the river. The 
Piammem annual ex{)on(liture amounts to about £56,000, 

while £24,000 is generally allotted to extraordinaiy 
works, such as new cuttings, &c. This large extienditure has, 
however, been attended with a more than cori'esponding benefit to 
commerce. The depth of water over the bar of the Sulina mouth 
has been inoreased from 9 foot (in 1856) to the minimum of 
24 feet (in 1900). The minimum depth of water in the Sulina 
branch with the river at its lowest has been increased during 
the same ]>eriod from 8 feet to 17 feet. Freights from Galatz ana 
Braila to North Sea ports have fallen from 50s, to about 12s. 6d. 
per ton. Sailing ships of a maximum of 200 tons register have 
given way to steamers ui) to 2600 tons register canyuig a dead 
weight of 5500 tons ; and last, but not least, good order has sue- 
oeeded chaos. 

As illustrating the great value, especially to British maritime 
trade, of the improvements that have been effected by the Danube 
Commission in the navigable channel of the river from Braila to 
the sea, it may bo mentioned that whilst from 1857 to 1867 the 
average annual registered tonnage entered was but 450,000 tons, 
of wfiioh only one-third was British, the total tonnage in 1896 
had inoreased to 1,800,000, of which three-fifths was British. 
Thus in thirty the whole annual Danubian trade of all 

European nations increased fourfold, while the tonnage of British 
ships increased eightfold. 

In 1861 the average size of the 8084 vessels visiting the river 
was 146 tons register only, whereas in 1899>1900 the average size 
exceeded one thousand tons register. 

Many of the treaties previously alluded to also dealt with the 
question of the regularization of that part of the Danube lying 
betwesD Old Moldowa (in Hungary) and Tum-Severin 
Iron (Rumania). Article VI. of the Treaty of London 
(1871) authorizes ths. Powers which possess the shores of that 
part of the Danube where the cataracts and the Iron Gates offer 


impediments to navigation, to come to an understanding with the 
view of removing theae impediments, and to have the right of 
levying a provisional tax on vessels of every flag which may 
henceforth benefit thereby until the extinction of the debt con- 
tracted for the execution of the works. As the riverain Powers 
could not come to an agreement on the subject, the Great 
Powers at the Congress of Berlin (1878) intrusted to Austria- 
Hungary the execution of the works in question. Austria- 
Hungary subsequently conferred its rights on Hungary, by whom 
the works were carried out at the cost of about niilliouB sterling. 

For the ooustniotion of the works and the formation of a sinking 
fund by which the capital expenditure will be repaid in ninety - 
nine years, the Hungarian Government raised a loan of 22^ 
millions of florins, the interest on this sum, together with the 
annual expenditure in re^iairs, maintenance, pilotage, Ac., is 
estimated to amount to 900,000 florins, and the Hungarians olaini 
that the difference between this sum and the estimated revenue, 
500,000 florins, is a generous contribution paid by Hungary 
for the benefit of navigation in general. The engineering works 
in the neighbourhood of the Iron Gates are of groat interest. The 
principal obstructions between Old Moldova and Tum-Severin are 
the Steuka lipids, tlie Kozla Dojko Rapids, the Greben section, 
and the Iron Gates. At the first named there was a bank of 
rocks, some of them dry at low water, extending almost across the 
river (985 yards wide). The fall of the river-bed is small, but. 
the length of the rapid 1100 yards. The Kozla Dojko, 9 miles 
below the Stenka Rapids, extend also for 1100 yards, with a fall 
1 in 1000, and are caused by the two banks of rooks which cause 
a sudden alteration in the direction of the carreiit. The river is 
here only 170 to 830 yards in width ; 6 miles below them is the 
Greben aection, the most difficult part of the works of improve- 
meut. A spur of the Greben mountains runs out below two shoals 
into the river, which suddenly narrows to about 300 yards at low 
water, although it shortly widens to IJ miles. Seven miles lower 
down are the Juez Rapids, where the river-bed lias a fall of 1 in 
438. At the so-called Iron Gates, between Orsova and Turii- 
Severin, and 34 miles below the Greben, the Prigrada rocky 
bank nearly blocked the river at the tioint where it widens out 
after leaving the stuj[)endous Kazan defile. 

During tiio 19th century many schomos were worked out for 
the improvement of this [lortion of the river, but it was not 
till 1883 that a practicral start was made, and the Hungarian 
engineers, Messrs Ydsdrhalyi and Wallandt, prepared the designs 
which have since been executed. The general object of these 
works was to give a navigable de|()th of water at all seasons of 2 
metros (6^ feet) on that })ortion of the river above Orsova, and a 
depth of 3 metres below that town. To effect this at Stenka, 
Kozla Dokje, Izlas, and Gaehtalia, channels 66 yards wide had to 
be cut in the solid rock to a depth of 6 feet 6 inches below low 
water. The point of the Grobon spur had to be entirely removed 
for a distance of 167 yards back from its original face (in the 
execution of which work in 1894 no less than 2,100,000 cubic 
foot of rock were thrown down by a single charge of 12 tons of 
dynamite). Below the Greben i)oint a training wall 7 to 9 feet 
high, 10 feet at top, and nearly 4 miles in length, has boou 
built along the Servian shore in order to confine the riv '* in a 
narrow chanueL At Juez another similar channel had to be cut 
and a training wall built. At the Iron Gates a channel 80 yards 
wide and nearly 2000 yards in length (1720 metros) had to he cut 
on the Servian side of the river, traversing the Prigrada Bank to 
a depth of 9 feet 9 inches below high-water level. Training walls 
have been built on either side of the channel to confine the water 
so as to raise its level ; that on the right bank having a width of 
19 feet 6 inohes at top, and serving as a tow-path ; that on the 
left being 13 feet in width. Those training walls are built of 
stone with flat revetments to protect them against ice. 

Those formidable and expensive works have not altogether 
realized the expectations that had boon formed of them. One 
most important result, however, has been attained, t.e., vessels 
can now navigate the Iron Gates at all seasons of the year when 
the river is nob closed by ice, whereas formerly at extreme low 
water, lasting generally for about three months in the late summer 
and autumn, tnrough navigation was always at a standstill, and 
goods had to bo landed and transported considerable distances 
by land. The canal was opened lor traffic on the Ist October 
1898, and during the last three mouths of that year 180,000 
tons of merchandise was carried through the canal out of a total 
traffic during the year of 500,000 tons. On the other hand, 
the canal was designed of sufficient width, as was supposed, for 
the simultsneous passsgo of boats in op|)osite directions ; but on 
account of the great velocity of the current, this - ^ 

has been found to be dangerous and impracticable. 

The slope of the stream at the upper entrance 
of the canal is from 1 in 200 to 1 in 800, according to the 
height of the water, producing a velocity varying from 16 to 
19* feet per second, and so lowering the surfime of the water 
that when the river is at its lowest the depth of water in the canal 
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▼aries from 7} to 8 feet only. Similar and other causeiL such aa 
the discovery of fresh banks at the island of Ada Kaleh, have pi-o- 
duced similar effects higher up the river. Between the Iron Gates 
and Orsova, at extreme low water, i.e., when the gauge at Orsova 
reads zero, there is only 8 feet 6 inches of available depth, at 
certain seasons 9 inches less than before the works of improvement 
were commenced. Again, between Onova and Old Moldova, at 
extreme low water there is a navigable depth of only 3 feet instead 
of the anticipated 6 feet 6 inches. It was calculated, however, that 
with three more years’ work and a further expenditure of £240,000, 
the wished-for depth of 6 feet 6 inches would be obtained through- 
out the whole distance from Old Moldova to the Iron Gates. 

In addition to the works already described, executed under inter- 
national arrangements, the riverain Powers — Bavaria, Austria, 
and Himgary~^ave s^ut large sums of money in improving the 
navigation of the Upper Danube. At Vienna the principal 
channel of the Danube was brought miles nearer the town oy 
the construction of a new channm 10 miles in length and 330 yards 
in breadth, with a depth at low water of from 10 to 11 feet. This 
work, projected in 1866, involved the removal of 12 million cubic 
metres of sand and mvel, and with its subsidiary works, bridges, 
quays, Ac., cost about 8i millions of pounds sterling. It has 
proved an immense success, not only protecting Vienna from 
disastrous inundations, the principal object in view, but also in im- 
proving the railway communication and the navigability of the river. 

Very extensive engineering operations have also been carried 
out at Buda-Pest, where the Soroksar branch of the Danube, 
which in time of flood carried away one-third of its entire volume 
of water, has been completely closed, the water passing into the 
main Promontor channel. 

The result of all the combined works for the rectification of the 
Danube is that from Sulina up to Braila the river is navigable for 
seagoing vessels of 2500 tons register. From Braila to Turn- 
Severin it is open for seagoing vessels up to 600 tons, and for fiat 
barges of from 1500 to 2000 tons capacity. From Tum<Severin to 
Orsova navigation is confined to river steamers, togs, and luirges 
<lrawing 6 feet of water. Thence to Vienna the draught is limited 
to 5 feet, and from there to Katisbon to a somewhat lower figure. 
Barges of 600 tons register can be towed from the Lower Danube 
to Batisbon, at which place petroleum tanks have been con- 
.Htructed for the storage of Rumanian petroleum, the first con- 
signment of which in 1898, conveyed in tank boats, took six weeks 
on the voyage up from Giurgevo. The principal navigation com- 
|)any on the Upper Danube is the Socidtd lmp4riale et Royale 
Autrichieniie or Vienna, which started ojierations in 1830 with 
three small steamers, but now possesses a fleet of 151 paddle 
steamers, 23 screw steamers, 5 powerful tugs, and 850 large 
barges, besides grain elevators, dredgers, steam launches, Ac. Ac. 
In 1896 they carried 579,000 pasmngers for long distances, 

2.220.000 for short distances, 1,113,871 tons of miscellaneous cargo, 

978.000 tons of cereals, and 148,609 tons of coal. Their gross 
receipts during the same year were 141 million florins. The com- 
pany transports goods ana passeng^ between Galatz and Ratisbon. 

A less important society is the Rumanian State Navigation 
Company, possessing a large flotilla of tugs and barges, which run 
to Buda-Pest, where they have established a combined service 
with the South Danube German Company for the transport of 
^oods from Pesth to Batisbon. A Hungarian Navigation Com- 
puiy, subsidized by the State, has recently been formed, and the 
Hungarian railways, the Servian Government, and private owners 
own rotween them about 70 tugs and 420 barges of about 880,000 
tons burden. 

The merchandise carried in 1896 between Sulina and the Iron 
Gatos and intermediate ports amounted to 8,529,575 tons, of 
which 2,700,000 tons was composed of cereals and the remainder 
miscellaneous merchandise. Tnree-fourths of this amount were 
carried down stream, and one-fourth up. 

The following tables show the total amount of tonnage (regis- 
tered) of shins leaving the Danube and clearing for foreign ports at 
quinquennial intervals from 1871 to 1896, and for each year from 
1889 to 1900:— 

Quinquennial Betums, 


Year. 

Total 

Number j Total Tonnave. 
ofVeeaela' 

Number 
of Britlali 
VessclH. 

Touiut^e. 

Per <.-enL 

1889 

1870 

1,473,345 

842 

1.000,773 

67*93 

1890 

1828 

1,539,445 

778 

983,802 

63*91 

1891 

1723 

1,512,030 

773 

990;935 

65*53 

1892 

1532 

1,427,087 

638 

866; 758 

60*78 

1898 

1801 

1,893,506 

905 

1,287,762 

68*00 

1894 

1716 

1,619,708 

733 

1,034,097 

68*84 

1895 

1619 

1,554,698 

604 

906,043 

58*27 

1896 

1718 

1,794,984 

609 

1,097,787 

61-15 

1897 

1324 

1,397,917 

540 

865,477 

61*19 

1898 

1419 

1,476,119 

440 

694,773 

47*06 

1899 

1056 

i *1,070,367 

277 

446,170 

41-68 

1900 

1101 

! 1,252,509 

I 

200 

458,921 

36-64 


Year. 

Total 

Tonnage. 

Britiah 

Tonni^*. 

Proportion of 
British to 
whole. 

1871 . 

1876 . 

1881 . 

1886 . 

1891 . 

1896 . 

649,720 

748,868 

798,454 

950,567 

1,512,080 

1,794,984 

178,868 

462,414 

498,994 

828,479 

990,986 

1,097,689 

Percent. 

32-54 

60*45 

62-88 

65*59 

65*58 

62-00 


Anmutl Iletuma, 


* This diminution wm due to failure of the harvest in Rumania and Hulvarla. 

(H. qi:.) 

DftnVUrai a town of Essex county, Massachusetts, 
U.8.A. It includes an area of 14 square miles of 
levol country diversifiod by glacial hills, with a villag(3 
bearing the same name, and a large rural population. It 
is traversed by a branch of the Boston and Maine Railway. 
The village is irregular in plan, contains a State Insant* 
Asylum and a public library, and has manufactures of 
boots and shoes, leather, (he. Population (1880), 6598; 
(1890), 7454 ; (1900), 8542. 

D8invill0| capital of Vermilion county, Illinois, 
U.S.A., on the Vermilion river, at an altitude of 598 
feet. Its site is a level prairie, and its street plan is 
regular. It is entered by three railways, the Chicago, and 
Eastern Illinois, the Cleveland, Cincinnati, Chicago and 
St Louis, and the Wabash. Situated in a coal-mining 
region, it handles and shi{>8 large quantities of that com- 
m^ity. It contains also car shops and ironworks. 
Population (1880), 7733 ; (1890), 11,491 ; (1900), 16,354. 

Dcinvill0| ca})ital of Boyle county, Kentucky, 
U.S.A., on the Queen and Crescent Railway, at an alti- 
tude of 955 feet. It is the scat of Centre College, o])eiied 
in 1821, and of Caldwell College for women, both 
Presbyterian institutions, and of the State Deaf and 
Dumb Institute. Population (1880), 3074 ; (1890), 3766 ; 
(1900), 4285. 

Dftnvlll0p capital of Montour county, Pennsylvania, 
U.S.A., in 40“ 58' N. lat. and 76° 37' W. long., on the 
north branch of the Susquehanna, at an altitude of 471 
feet. The borough is irregular in plan, though situated 
on a level plain. It is on the Delaware, Lackawanna, and 
Western, and the Philadelphia and Reading Railways. It 
is of importance because of its iron manufactures. Popu- 
lation (1880), 8346; (1890), 7998; (1900), 8042. 

DCinvlll6p a city of Virginia, U.S A. Though within 
the limits of Pittsylvania county, it is not subject to 
county organization. It is on the Danville river, at the 
falls, near the southern boundary of the state, at an alti- 
tude of 413 feet, and is traversed by the Southern and the 
Danville and Western Railways. It is the seat of Roanoke 
Female College. The city h^ long been prominent in the 
tobacco trade, and in the manufacture of smoking and 
chewing tobacco. It is also becoming important in the 
manufacture of cotton. Population, including the annexed 
town of North Danville (1880), 8726; (1890), 14,104; 
(1900), 16,520. 

PfinaiPgi a strong maritime fortress and seaport town 
of Prussia, capital of the province of West PniMia, head- 
quarters of the 17th German Army Corps, standing on the 
Vistula^ 3 miles south of its entrance into the Baltic. The 
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old fortifications, which, ^vith their twenty -two bastions, 
Kurrounded the inner town, were taken down on the west and 
north sides in 1895-96. The trenches have been filled in, 
and the area thus freed has been laid out on a spacious plan. 
One portion, acquircsd by the corporation, has been turned 
into promenades and gardens, the New Steffens Park, 50 
acres in extent, outside the Olivner Thor, occupying the 
north-western corner. The remainder of the area remains 
in the hands of the military authorities. A cordon of 
detached forts has lately l>cen built for the defence of the 
harbour, which is now strongly protected against attack from 
the sea. The natural history and archaBological collections 
of the West Prussian Museum are preserved in the Green 
Gate ; the provincial industrial museum and the municipal 
picture gallery in a former Franciscan monastery. The most 
recent public buildings are the extensive slaughter-houses, 
the market-hall, the imperial post office, a new railway 
station, and a new Evangelical church. The educational 
and similar institutions embrace a military school, an art 
and a technical school, a school of navigation, a com- 
mercial academy, and a couple of observatories ; wliilst 
a technical high school was built in 1900-01. Danzig 
owed its commercial importance to the fact that it was 
the shipping port for tlie corn grown in Poland, and the 
adjacent regions of Russia and Prussia ; but for some few 
years past this trade has been slijiping away from her. 
On the other hand, her trade in timber and sugar has 
grown ]>roportionally. Nevertheless energetic efforts are 
being made to check any loss of importance — first, in 1898, 
by a determined attempt to make Danzig an industrial 
centre, manufacturing on a large scale ; and secondly, by 
the (construction, and opening in 1899, of a free liarbour 
at the mouth of the Vistula. The industries which it has 
been principally aimed to establish are shipbuilding (naval 
and marine), steel foundries and rolling mills, sugar 
refineries, flour and oil mills, and distilleries. The free 
port at Neufahrwasser, at the mouth of the Vistula, has a 
total area of 39 J acres. Vessels drawing 16^ feet can, 
however, got up to the wharves of Danzig itself, the 
approach being kept open in winter by ice-breakers. The 
port is cleared by an average of 1433 vessels of 481,000 
tons annually (1712 vessels of 051,821 tons in 1899), a 
decrease os compared with 1805 vessels of 796,065 tons 
cleared in 1884. The exports reach an average of 
£4,972,150 annually (£3,230,000 in 1884); whilst the 
imports, chiefly coal, average £4,219,700 annually 
(£2,960,000 in 1884). The mercantile fleet of Danzig 
numbered, in 1900, 49 seagoing vessels of some 26,956 
tons. Population (1885), 114,805; (1895), 125,605; 
(1900), 140,539. 

Dftrbhanflfai a town and district of British India, 
in the Patna division of Bengal. The town is on the 
left bank of the Little Baghniati river, and has a railway 
station. The ix»pulation in 1881 was 65,955; in 1891 it 
was 73,561 ; and in 1901 it was 66,990, The town is 
really a collection of villages that have grown up round 
the residence of the Rajea, who ranks as the first nobleman 
of Bohar. This is now a mjignificcnt palace, with gardens, 
a menagerie, and a good libraiy^ There are a first-class 
hospital, with a Lady Dufferin hospital attached ; a hand- 
some market-place ; an Anglo-vernacular school ; and four 
printing-presses. 

The DisTMCT OP Darbhanga lies in North Behar, ex- 
tending from the Nepal frontier to the Ganges. It was 
constituted in 1875 ont of the unwieldy district of Tirhut. 
Its area is 3335 square miles. The population in 1881 was 
2,630,496 ; in 1891 it was 2,801,955, giving an average 
density of 840 persons |)er square mile. Classified accord- 
ing to rieligion, Hindus numbered 2,462,308 ; Mahom- 


medans, 338,667 ; Christians, 380, of whom 200 were 
Europeans; ** others,” 600. In 1901 the population was 
2,914,577, showing an increase of 4 per cent The land 
revenue and rates were Bs.10,51,273 ; the number of 
police was 471 ; the number of boys at school in 1896-97 
was 31,410, being 16’2 per cent of the male population 
of school-going age ; the registered death-rate in 1897 was 
27 ’36 per thousand. There are 30 indigo factories, with 
a capital of R8.61,36,000, employing 26,000 hands, and 
producing an out-turn valued at Rs. 15,00,000 ; 54 saltpetre 
refineries ; and a tobacco factory, producing cigars valued 
at Rs.37,000. The district is traversed by the main line 
and branches of the Tirhut State Railway, originally begun 
as a famine relief work in 1874. 

Dwrclaill0ll0S(Town) [Sidtanieh Kalehti^or Chamak 
KaUhdy of the Turks], the chief town and seat of govern- 
ment of the lessor Turkish province of Bigha, Asia Minor. 
It is situated at the mouth of the Rh()dius, and at the 
narrowest part of the Strait of the Dardanelles, where its 
span is but a mile across between the continents of Europe 
and Asia. Its recent growth has been rapid, and it possesses 
a lyceum, a military hospital, a public garden, a theatre, 
quays, and water-works, besidiss many private houses and a 
suburb. Exclusive of the garrison, the population is esti- 
mated at 13,000, of whom one-half are Turkish, and the 
remainder Greek, Jewish, Armenian, and Euro|)ean. The 
town contains many mosques; Greek, Armenian, and 
Catholic churches ; and a synagogue. There is a I'esident 
Greek bishop. Strategically the Dardanelles is a {loint of 
great im})ortance, since it commands the approach to Cem- 
stantinople from the Mediterranean. The civil governor, 
and the military commandants of the numerous fortresses 
on each side of the Strait, are stationed here. Many 
important works have been added to the defences. Armed 
with modern artillery and protected by torpedoes, the 
forcing of the passage would a difficult operation. The 
Ottoman Fleet is stationed not far from the town, at Abydos, 
now called Nagara. The average annual numlwr of mer- 
chant vessels ]mssing the Strait is 12,000, and the regular 
commercial vessels calling at the port of Dardanelles 
are represented by numerous foreign agencies. Besides 
the Turkish telegraph service, the Eastern Telegra]>h 
Comi)any has a station at Dardanelles, and there arc 
Turkish, Austrian, French, and Russian post offices. The 
import trade consists of manufactures, sugar, flour, coffee, 
rice, leather, and iron. The export ti^e consists of 
valonia (largely produced in the province), wheat, barley, 
beans, chick-peas, canary seed, liquorice root, pine aiicl 
oak timber, wine, and pottery. Excepting in the items of 
wine and pottery, the export trade shows steady increase. 
Immigration brings a larger area of land under cultivation 
year by year, and every year adds to the number of mature 
(t.e., fruit-bearing) valonia trees. Vine-growers are dis- 
couraged by heavy fiscal charges, and by the low price of 
wine. Many are uprooting their vineyards. The ix)ttery 
trade is affected by change of fashion, and the old potteries 
of Chavak Kalehsi are losing their importance. The lower 
quarters of the town were heavily damaged in the winter 
of 1900-1 by repeated inundations caused by the overflow 
of the RUodius. (e. w* ) 

D0r 0l BftlClft (in English, White Home; in 
Spanidi, Cam Bla/tuxt)y a growing grain port of Central 
Moroccx), with numerous foreign merchants, Franciscan 
and Protestant missions, and a consular corps. Exports : 
1896, £197,131; 1897, £212,824; 1898, £281,247. 
Imports: 1896, £176,788; 1897, £176,713; 1898, 
£211,461. Shipping: 1897, 155,315 tons; 1898, 
150,048 tons. Population, probably about 20,000. 
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Dftflftly a widely renowned gorge in the Caucasus, 
through which the Terok pierces, for a distance of 8 miles, 
between vertical walls, the Side Range of the Caucasus. 
It is fortified at its northern entrance. It was known to 
Pliny and to Procopius, and mentioned in the Georgian 
annals under the names of Ral-ani, Dargani, Darialani, 
«kc., of which the root is the Persian dour or der^ meaning 
“ door.” The Persians and the Arabs knew it as the Gate 
of the Alans. Being the only available passage across 
the Caucasus, it was fortified since a remote antiquity, at 
least in 150 b.o. In Russian poetry it has been immortal- 
ized by Iiermontoff. The present Russian fort, Darial, is 
at the northern issue of the gorge, at an altitude of 
4122 ft. 

DftrJIlInKi a hill station and district of British 
India, in the ^jshahi division of Bengal The sanitary 
station is situated 367 miles by rail north of Calcutta. In 
1881 it had a {)opulation of 7018, and in 1891 of 14,145. 
It is now the summer quarters of the Bengal Government. 
There are several schools of considerable size for Euro|)can 
boys and girls, and the Government boarding-school at 
Kurseong can accommodate 200 boys. Three breweries 
have an out-turn of 80,000 gallons. The buildings and 
the roads suffered severely from the earthquake of June 1 2, 
1897. But a more terrible disaster occurred in October 
1899, when a series of landslijis carried away houses and 
broke up the hill railway. The total value of the property 
destroyed was returned at Rs.25,00,000. 

The DISTRICT comprises an area of 1164 square miles. 
The population in 1881 was 155,645, and in 1891 was 
223,314, giving an average density of 192 {lersons per 
square mile. Classified according to religion, Hindus 
numbered 171,171; Mahommedans, 10,011; Buddhists, 
40,600; Christians, 1502, of whom 1049 were Euroj)eans; 
“others,” 30. In 1901 the population was 249,232, 
showing an increase of 12 f^er cent., comimred with an 
increase of 43 jier cent, in the pi*evious dec^c. The land 
revenue and rates were Rs, 1,65,806 ; tlie number of 
police was 396 ; the number of boys at school in 1896-97 
was 2938, being 15*9 per cent, of the male j)Oj)ulation of 
school-going age ; the registered death-rate in 1897 was 
42‘16 per thousand. The cultivation of tea was intro- 
duced in 1856. In 1897 there wore 186 gardens, with 
55,822 acres under tea, employing 32,897 jxsrsons perman- 
ently and 14,108 persons terajiorarily, and producing nearly 
12 million Ib. Cinchona cultivation was introduced by 
the Government in 1 862, and has since been taken up by 
private enterprise. In 1896-97 the number of plants in 
the Government plantations was nearly 2^ millions ; and 
the amount of dry bark produced was 318,715 lb. In- 
cluding bark bought from private plantations, the out-turn 
of the Government factory was 10,149 lb of sulphate of 
quinine, and 4075 lb of cinchona febrifuge ; the gross 
receipts were Rs.l, 76,798, and the net profits Rs.9767. 
The three forest divisions of Darjiling 3 delded in that year 
a gross revenue of Rs. 1,36,058. There is a coal-mine at 
Baling, employing 260 persons, with an output of 2000 
tons. The Darjiling Himalayan Railway of 2 feet gauge, 
opened in 1880, runs for 50 miles from Siliguri in the 
plains on the Eastern Bengal line. 

See G. S. Bomwetsoh. A Hwndhook to Darjiliiig avd Us Bail- 
way, Galoutta, 1899. 

Darllnston, a munici[)al and jjarliamentary 
borough (one member) and market -town of Durham, 
England, on the Skeme, 1 mile from its confluence with 
the Tees, 18 miles south of Durham city by rail. There 
are now, in all, seven Established churches, two Roman 
Catholic churches and a school chapel, and twelve Non- 
conformist churches or chapels. The training-school for 
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schoolmistresses has been enlarged and a school for 
children added. Recent erections are a cattle market, 
a com exchange, hospital, library, and new theatre?! 
A technical school has been formed, the public ])ark 
enlarged to an area of 44 acres, and the baths twice 
extended. The worsted spinning mills of Pease & Com- 
pany have upwards of 18,000 spindles, and employ between 
500 and 600 hands. The Pease Partners (.Company 
(Limited) employ at their collieries, ironstone mines, 
quarries, brickworks, 4fec., over 6000 workmen, and raise 
about 3,000,000 tons of minerals i)er annum. Darlington 
possesses important works for the manufacture of iron and 
steel bars, and the specialties required for engineering, 
bridge-building, ship-building, locomotive engine-work, 
railway w^on building, collieries, &c. At the Hiso Carr 
Rolling Mills (belonging to Sir Theodore Fry & Company, 
Limit^) about 700 men are employed, and in 1899 tlie 
output of finished iron and steel work amounted to 25,840 
tons. The Darlington Forge Company (LimiU?d), with 
premises of 100 acres in area, of which about 40 acres were 
in 1901 occupied by their rajndly extending works, 
employ from 1000 to 1200 men, and, Ijesides turning out 
steel castings and steel and iron forgings for engineering 
puriK)ses, manufacture gun work, shells, <fec., for British 
and foreign shipyards and arsenals ; the annual output, of 
all descriptions, being from 10,000 to 12,000 tons, rei»re- 
senting a value of about £250,000. 

Extended municqial area, 3945 acres. Population on 
this in 1881, 35,104 ; in 1891, 38,060; in 1901, 44,496. 
Parliamentary area since 1885, 3602 acres. Population on 
this in 1881, 34,831 ; in 1891, 38,033; in 1901, 44,496. 
Rateable value of mnnicii)al borough in 1900, £183,725. 

parifi0«t«ter, James (1849-1894), author and 
antiquarian, was born of Jewish jiarcnts on 28th Harch 1849. 
He was educated at Paris, where, under the guidance of 
M. Michel Br^l, he imbibed a love for Oriental studies, to 
which for a time he entirely devoted himself. In 1875 he 
published a thesis on the mythology of the Zendavesta, and 
in 1877 became university professor of Zend. He followed 
up his researches with his j^twles Imnievms (1883), and 
ten years later published a complete translation of the 
Avesta, with commentary, in the Guiimt. An 

interesting episode in his life was his journey to India in 
1886, undertaken for the purpose? of collecting the popular 
songs of the Afghans, a translation of which, with a valu- 
able essay on the Afghan language and literature, lus 
published on his retuni. His impressions of English 
dominion in India were conveyed in Lettres mr UInde 
(1888). England interested him deeply; his attachment 
for a gifted English poetess, whom he eventually married, 
led him to translate the poems of Mary Robinson ; and two 
years after his death a collection of excellent essays on 
English subjects was published in English. lie also 
wrote Le Mahdi, Origine de la Poesie Permne^ Prophkea 
d*Imiel, and other books on topics connected with the 
East, and from 1883 onwards drew uj) the annual re})orts 
of the Soci^te Asiatique. He had just become connected 
with the Jievue de Paids, a new undertaking of great 
imj)ortancc, when his delicate constitution succunilx'd to a 
slight attack of illness on 19th October 1894. (r. o.) 

Darmstadty a town of Germany, capital of grand- 
duchy of Hesse-Darmstadt, 21 miles by rail 80 uth^*ast from 
Mainz and 17 miles south frem Frankfort-on-Main. Here 
are a technical high school, possessing (since 1900) power 
to confer the degrees of doctor of engineering (doctor of 
the technical sciences in Pnissia), a school of agriculture, 
an artisans’ school, and a botanical garden. The chemist 
von Liebig was born in Darmstadt in 1803. Principal 
industries : the production of machinery, carpets, playing 
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cards, chemicals, tobacco, hats, ^-ine, and beer. In 1888 
llesBungen was incorporated with Darmstadt. Population 
(1885), 50,609; (1895), 63,746; (1900), 72,019 (pro- 
visional census results). 

Dftrrfitnflrp a district of British India, in the Brah- 
maputra Valley division of Assam. It lies between the 
Bhutan and Da6a Hills and the Brahmaputra, 
including many islands in the river. The administrative 
headquarters are at Tezpur. Its area is 3418 square 
miles. The jiopulation in 1881 was 273,333 ; in 1891 it 
was 307,761, giving an average* density of 90 persons 
]X}r square mile. Classified according to religion, Hindus 
numbered 196,037 ; Mahommedans, 18,454 ; hill tribes, 
91,870; Christians, 849, of whom 183 were Euroi)oans; 
“others,” 551. In 1901 the jwpulation was 337,724, 
showing an increase of 10 j-ier cent. The land revenue was 
lts.7, 16,656, the incidence of assessment being lis.2-10-2 
IHjr {icn3; the number of |)o]ice was 195 ; the number of boys 
at school in 1896-97 was 4114, l)eing 17 jw cent, of the 
male t)0[mlation of school-going age ; tlui registered death- 
rate in 1897 was 45*68 i^er thousand. In 1897 the number 
of tea gardens was 89, with 33,984 acrevs und(?r tesa, employ- 
ing 71,535 persons, of whom 23,424 were children, and 
producing an out-turn of over J 1 million H), or at the rate 
of 407 ft) jKjr juTe. There is a tiinl»er mill, producing 
25,000 tea-chests, valued at Ks. 20,000. Almost the only 
means of (communication is by river. A steam tramway 
of 2^ feet gauge has Ixsen o|Mmed from Tezpur to Balipara, 
a distance of 20 miles. A similar tramway is pro|)Osed at 
Mangaldai, witli a length of 35 miles. 

Dftrtfenlf a market-town in the Hartford parlia- 
mentary division of Kent, l^higland, on the Darenth, 16 
miles east-south-east of London by mil. Recent erections 
are a Martyrs’ Memorial Hall and a (cotbige hospital. On 
Hartford Heath is the lunatic asylum of the London 
(bounty Council, and, at Long Reach, the infectious dis- 
eases hospitiil of the Metropolitan Asylums Board. Iron, 
chemical, and cement works have been introduced. Area 
of parish (an urlian district), 4251 acres. Population 
(1881), 10,163; (1891), 11,962; (1901), 18,615; of 
[)ar]iamentary division (1891), 79,853. 

DartmOUthp a muni(!ipal borough, seafiort, and 
market- town in the Torquay ])arlianientary division of 
Devonshire, England, on the w*est side of the estuary of the 
Dart, 28 miles east of Pl 3 nnouth. TJie town is connected 
with the Croat Western Railway by a steam ferry to 
Kings wear on the op])osito side of the Dart. There is an 
embwkment 600 yards long, constructed by the Dartmouth 
Harbour Ck)mmissioncr8. A cottage hospital has been 
erected. Yacht and lK)at building are carried on ; there is 
a large paint fat^ry. The port is used as a coaling station 
for yachts and ^an steamers. Area, 1 924 acres. Poim- 
lation (1881), 5725; (1901), 6037. 

DArtnflOUthp a town in Halifax County, Nova 
Scotia, ou the eastern side of Halifax harbour, connected 
with HaSfax by a steam ferry. It contains four churches, 
large sugar refinery, foundries, machine shop, three saw 
mills, several factories, and a l)ank. Population, about 
6500. 

DArW0ll| a municipal borough in the Darwen par- 
liamentary division of Lancashire, England, 4 miles south 
of Blackburn by rail It is a centre of the cotton trade, 
and has also blast furnaces, and jiaix^r-making, paper- 
staining, and fire-clay workk New sewerage filtration 
works have been completed at a cost of X30,000. Recent 
erections are now buildings for the free library and a 
technical school. Area, 5952 acres. Population (1881), 
29,744; (1891), 34,192; (1901), 38,311 ; of parliamentaiy 


division (1881), 61,092; (1891), 70,475; (1901), 78, m. 
The parish of OvER-pAnwxN, which, together with variotus 
hamlets, and portions of E^leshill and Lower Darwe% 
makes up the municuipJ borough, has an area of 5134 
acres. Population (1^), 27,626; (1891), 31,680. 

Darwin, OharlM RebjiBft (1809-1882), th^' 

famous English naturalist, AU^r of the Origin of Species^ 
was bom at Shrewsburj([on February 1809. lEle waa 
the younger of the two sons and the fourth chiUtetf Dr 
Robert Waring Darwin (1766-1848), a successful medical 
practitioner at Shrewsbury. His mother, a daughter of 
Josiah Wedgwood, died when Charles Darwin was eight 
years old. His grandfather was the great genius Dr 
Erasmus Darwin (1731-1802), who made suggestions upon 
the origin of species in many respects similar to those 
which were later more completely elaborated by Lamarck. 
Charles Darwin’s elder brother, Erasmus Alvey (1804- 
1881), was interested in literature and art rather than 
science ; on the subject of the wide difference between the 
brothers Charles wrote that he was “ inclined to agree with 
Francis Qalton in believing that education and environ- 
ment produce only a small effect on the mind of anyone, 
and that most of our qualities are innate ” (Life and Letters^ 
London, 1887, p. 22). Darwin considered that his own 
success was chiefly due to “ the love of science, unbounded 
patience in long reflecting over any subject, industry in 
observing and collecting facts, and a fair share of inven- 
tion as well as of common sense ” (/.c., p. 107). He also 
says : “ I have steadily endeavoured to keep my mind free 
so as to give up any by|)Othesis, however much beloved 
(and I cannot resist forming one on every subject), as soon 
as facts are shown to be opposed to it” (/.c., j). 103). The 
essential causes of his success are to bo found in this latter 
sentence, the creative genius ever inspired by existing 
knowledge to build hy^Kithoses by whoso aid further know- 
ledge could bo won, the calm unbiassed mind, the trans- 
parent honesty and love of truth which enabled him to 
abandon or to modify his own creations when they ceased 
to be supported by observation. The even balance l)otw(H?n 
those |x>wers was as im^x^rtant as their remarkable de- 
velopment. The great naturalist ap^ieared in the ripeness 
of time, when the world w*as ready for his splendid 
generalizations. Indeed naturalists were already every- 
where considering and discussing the problem of evolution, 
although Alfred Russel Wallace was tlio only one who, 
independently of Darwin, saw his way clearly to the solu- 
tion. It is true that hy|x)thoses essentially the same as 
natural selection were suggested much earlier by W. C. 
Wells (Phil, Trana,y 1813) and Patrick Matthew (Raval 
Timber and Arboricultvrey 1831), but their views were lost 
sight of and produced no effect upon the great body of 
naturalists. In the preparation for Darwin Sir Charles 
LyelPs Principles of Geology jilayed an important jiort, 
accustoming men’s minds to the vast changes brought 
about by natural processes, and leading them, by its lucid 
and temperate discussion of Lamarck’s and other views, 
to reflect upon evolution. Darwin’s early education was 
conducted at Shrewsbury, first for a year at a day-school, 
then for seven years at Dr Butler’s. He gained but little 
from the narrow system which was then universal In 
1825 he went to Edinburgh to prepare for the medical 
profession, for which he was unfitted by nature. After 
two sessions his father realized this, and in 1828 sent him 
to Cambridge with the idea that he should become a 
clergyman. He matriculated at Christ’s College, and took 
his degree in 1831, tenth in the list of those who do not 
seek honours. Up to this time he had been keenly 
interested in sport, and in entomology, especially the 
collecting of beetles. Both at Edinburgh, where in 1826 
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hi his first acienti^ paper, and at Cambridge ho 
gained the friendship of much older scientific men — ^Grant 
8^ Macgillivray at the former, Henslow and Sedgwick at 
we latter. He had two terms’ mi^dence to keep after 
his last examination, au<i‘’ studied geology with 
ick. Returning from their geological excursion to- 
'gether in North Wales.^ugust 1831), he found a letter from 
Henslow urging him to apply for the position of naturalist 
on the about to staSt on a surveying expedition. 

His fa^to' at first disliked the idea, out his uncle, Josiah 
Wedgwobd, pleaded with success, and Darwin started on 
December 27, 1831, the voyage lasting until October 2, 
1836. It is practically certain that he never left Great 
Britain after this latter date. After visiting the Cape de 
Verda and other Atlantic Oceanic islands, they surveyed on 
the ^uth American coasts and adjacent islands (including 
the Galapagos), afterwards visiting Tahiti, New Zealand, 
Australia, Tasmania, Keeling 
Island, Maldives, Mauritius, 

St Helena, Ascension; and 
Brazil, do Verdes, and Azores 
on the way homo. His work 
on the geology of the countries 
visited, and tliat on coral 
islands, became the subject 
of volumes which he pub- 
lished after his return, as 
well as his Jawnwil of a 
NaParcdist^ and his other con- 
tributions to the official nar- 
rative. The voyage must be 
regarded as the real prepar- 
ation for his life-work. His 
observations on the relation 
between animals in islands 
and those of the nearest con- 
tinental areas, near akin and 
yet not the same, and between 
living animals and those most 
recently extinct and found 
fossil in the same country, 
here again related but not the 
same, led him even then to 
reflect deeply upon the modi- 
fication of species, lie had 
also boon much impressed by 
“ the manner in which closely 
allied animals replace one 
another in proceeding south- 
wards” in ISouth ^erica. 

Oji his return home Darwdn 
worked at his collections, first 
at Cambridge for throe months and then in London. His 
lK)cket-book for 1837 contains the words: “In July opened 
first notebook on Transmutation of Species. Had been 
greatly struck from about the month of previous March 
[while still on the voyage and just over twenty-eight years 
old] on character of Sbuth American fossils, and species 
on Galapagos Archipolaga These facts (esj^ecially latter) 
ongin of all my viewa” From 1838 to 1841 he was 
secretory of the Geological Society, and saw a great deal 
of ^ Sir Charles Lyell, to whom he dedicated the second 
effition of his Jownud, On January 29, 1839, he married 
his cousin, Kmma Wedgwood, the daughter of Josiah 
Wedgwood of Maer. They lived in London until September 
1842, when they moved to Down, which was Darwin’s 
home for the rest of his life. His health broke down 
many times in London, and remained precarious during 
the whole of his life. The immense amount of work which 
he got through was only made possible by the loving care 
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of his wife. For eight years (1846 to 1 851) he was chiefly 
engaged upon four monographs on the recent and fossil 
Cirripede Crustacea {Ray Sac,, 1851 and 1854 ; Ralrntmto 
graj^ Soc.^ 1851 and 1854). Towards the close of this 
work Darwin became very wearied of it, especially of the 
synonymy. For a time he hoi)ed to start a movement 
which should discourage the habit of ap))endiug the name 
of the describer to the name of the species, a custom which 
he thought led to bad and 8Uj)erficia1 work. From this 
time he was engaged ujion the numerous lines of inquiry 
which led to the great work of his life, the Origin of 
Ajpeciss, published in November 1859. 

Soon after ojDening his note-book in July 1 837, he lx‘gan 
to collect facts bearing u^ion the formation of the breeds 
of domestic animals and plants, and quickly saw “that 
selection was the keystone of man’s success. But how 
selection could be applied to organisms living in a state 

of nature remained for sonic 
time a mystery to me.” 
Various ideas as to the causes 
of evolution occurred to him, 
only to be successively aban- 
doned. lie hiul the idea 
of “laws of change” which 
affected S|X3cies and finally led 
to their extinction, to some 
extent analogous to the causes 
which bring about the de- 
velopment, maturity, and 
finally death of an individual. 
Ho also had the conception 
that species must give rise 
tf) other sixjcies or else die 
out, just as an individual 
dies unrepresented if it bears 
no offspring. These and otlun- 
ideas, of w^hich traces exist 
in his Diary, arose in his mind, 
together with jierhaiw some 
general conception of natural 
selection, during the fifteen 
months after the oi^ening of 
his notebook. In October 
1838 he read MalthuR on 
Population^ and his observa- 
tions having long since con- 
vinced him of the struggle 
for existence, it at once struck 
him “that under these cir- 
cumstances favourable varia- 
tions w'ould tend to be 
preserved, and unfavourable 
ones to be destroyed. The result of this ^ would be the 
formation of new species. Here, then, I had a theoiy' 
by which to work.” In June 1842 he wrote out a sketch, 
which two years later he expanded to an essay occupying 
231 pages folio. The idea of progressive divergeuee as an 
advantage in itself, because the competition is most severe 
between organisms most closely related, did not occur to 
him until long after he had come to Down. During the 
growth of the Origin Sir Joseph Hooker was his most 
intimate friend, and on January 11, 1844, he wTote: “at 
lost gleams of light have come, and I am almost convinced 
(quite contrary to the opinion I started with) that species 
are not (it is like confessing a murder) immutable ” (/.c., 
ii. 23). In 1855 he began a correspondence with the 
great American botanist Asa Gray, and in 1857 explained 
his views in a letter which afterwards became classical. 
In 1856, urged by Lyell, he began the preparation of a 
third and far more expanded treatise, and had completed 
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about half of it ^rhen, on June 18, 1858, he received a 
inanuHcript essay from A. 11. Wallace, who was then at 
Ternate in the Moluccas. Wallace wanted Darwin’s 
opinion on the essay, which he asked should be forwarded 
to Lyell. Darwin was much startled to find in the essay 
a complete abstract of his own theory of natural selection. 
He forwarded it the same day, writing to Lyell, “your 
words have come true with a vengeance — ^that 1 should be 
forestalled.” He placed himself in the hands of Lyell and 
Hooker, who decided to send Wallace’s essay to the 
Linneaii Society, together with an abstract of Darwin’s 
work, which they asked him to prepare, the joint essay 
being accompani^ by a preface in the form of an explana- 
tory letter written by them to the secretary. The title 
of the joint communication was “On the Tendency of 
Siiecies to form Varieties; and on the Perpetuation of 
Varieties and Species by Natural Means of Selection.” It 
was read on July 1, 1858, and apjiears in the Linn. Soc. 
JowmcU (Zoology) for that year. In this statement of 
the Theory of Natural Selection, Darwin’s part consisted 
of two sections, the first being extracts from his 1844 
essay, including a brief account of sexual selection; the 
second consisting of an abstract of his letter to Asa 
Gray dated September 5, 1857. This latter, probably his 
first attempt to exjiound natural selection, cannot be sur- 
passed as a clear statement of the theory. Darwin ex- 
plained at the outset, what he insisted on elsewhere, that 
the facts of adaptation or contrivance in nature are the 
real difficulty to bo exjdaiiied by a, theory of evolution, the 
stumbling-block of every jn-evious suggestion. Until he 
could explain “the mistletoe, with its pollen carried by 
insects, and seed by birds — the woodpecker, with its feet 
and bill, boak and tongue, to climb the tree and secure 
insects ” — ho was “ scientifically orthodox.” Nevertheless 
lie was led to believe in evolution, apart from any possible 
motive-cause, by “ general facts in the affinities, embryology, 
rudimentary organs, geological history, and geographical 
distribution of organic beings.” He then proceeds to de- 
scribe the manner in which he mot the dPl^culty of adapta- 
tion by “ his notions on the means by which Nature makes 
her s|X}cies.” The essentials of the statement are as 
follows : — 1. Man has made his domestic breeds of animals 
and plants by selection, conscious or unconscious, of very 
slight or greater variations. IT. The material for selection 
exists in nature, namely, slight variations of all parts of 
the orgaiiisin. HI. The “unerring jiower” which sifts 
these variations is Natural Selection . . . which selects 
exclusively for the good of each organic being.” The rate 
of increase is such that only a few in each generation can 
live : hence the never sufficiently appreciated struggle for 
life. “What a trifling difference must often determine 
which shall survive and which perish ! ” The remaining 
lieads explain the complex nature of the struggle, the 
reasons for deficient direct evidence, the advantage of 
divergence, «fec. In the Joint Essay the phrases “Natural 
Selection ” and “ Stixual Selection ” were first made public 
by Darwin, the “struggle for existence” by Wallace. 
Darwin and Wallace had only met once before the dejjart- 
ure of the latter for the East. Their rivalry in the dis- 
covery of the great principle of Natural Selection was the 
l)eginning of a lifelong friendship. Wallace was lying ill 
with intermittent fever at Ternate in February 1858, when 
he l)egan to think of Malthus’s Essay, read several years 
Iwforo; suddenly the idea of the survival of the fittest 
flashed upon him. In two hours he had “thought out 
almost the whole of the theory,” and in three evenings 
liad finished his essay. Darwin, also inspired after reading 
Malthas, in October 1838, did not publish until nearly 
twenty years had elai)sed, and then only when Wallace 
sent him his essay. Canon Tristram was the first to apply 
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the new theory, explaining by its aid the colours of dksert 
birds, 4sc. (/6m, October 1869). 

Acting under the advice of Lyell and Hooker, Darwin 
then be^n to prepare what was to become the great work 
of his life. It appeared November 24, 1859, with thwfuU 
title, On the Oingin of Spedea hy Meana of Nainaral 
Selection^ or the Preservation of Favoured Maces in the ' 
Struggle for Life. The whole edition of 125d copies was 
exhausted on the day of issue. The first fom; i^pters 
explain the operation of artificial selection by man imd of 
natural selection in consequence of the struggle for e^cist- 
ence. The fifth chapter deals with the laws of variation 
and causes of modification other tliaa natural ^selection. 
The five succeeding chapters consider difficulties in the way 
of a belie^ in evolution generally as well ^ in natural 
selection. The three remaining chapters (omitting tne •ro: 
ca])itulation which occupies the last) deal with the evidence 
for evolution. The theory which suggested a cause of 
evolution is thus given the foremost place, and the evidence 
for the existence of evolution considered last of all. This 
method of presentation was no doubt adopted because 'it 
was just the want of a reasonable motive-cause which more 
than anything else prevented the acceptance of evolution. 
But the other side of the book must not be eclipsed by 
the brilliant theory of Darwin and Wallace. The evidence 
for evolution itself had never before been thought out and 
marshalled in a manner which bears any comparison with 
that of Darwin in the Origin^ and the work would have 
been in the highest degree epoch-making had it consisted 
of the later chapters alone. In the fifth chapter Darwin 
incori)orated a certain proiX)rtion of the doctrines of 
Buffon, — modifications due to the direct influence of en- 
vironment ; and of Lamarck, — the hereditary effects of use 
and disuse. Lyell for a long time hesitated to accept the 
new teaching, and Darwin carried on a long correspondence 
with him. His public confession of faith was made at the 
Anniversary Dinner of the Royal Society in 1864. A 
storm of controversy arose over the book, reaching its 
height at the meeting of the British Association at Oxford 
in 1860, when the celebrated duel between Huxley and 
the Bishop of Oxford took place. Throughout these 
struggles Huxley was the foremost champion for evolution 
and for fair play to natural selection, although ho never 
entirely accepted the latter theory, holding that until man 
by his selection had made his domestic breed sterile inter 
sSf there was no sufficient evidence that selection accounts 
for natural species which are thus Be|)arated by the barrier 
of sterility. The theory of natural selection was at first 
greatly misunderstood. Thus some writers thought it 
implied conscious choice in the animals themselves, others 
that it was the personification of some active power. By 
many it was thought to l)e practically the same idea as 
Lamarck’s. Herbert Sixiucer’s alternative phrase, “the 
survival of the fittest,” probably helped to spread a clear 
appreciation of Darwin’s meaning. 

The history of opinion since 1859 may be summed u]i 
as follows. Evolution soon gained general acceptance, 
except among a certain number of those of middle or more 
advanced ago at the time when the Origin appeared. 
Although natural selection had been an essential force in 
produemg this conviction, there gradually grew up a 
tendency to minimize its importance in relation to the 
causes ori^nally suggested by Buffon and Lamarck, which 
were ably presented and further elaborated by Herbert 
Spencer. In America a school of Neo-Lamarckians ap- 
peared, and for a time flourished under the inspiration of 
the vigorous personality of E. D. Cope. The writings of 
August Weismann next raised a controversy over the SQPph 
of heredity, assailing the very foundation of the h3rpothese8 
of Buffon, Lamarcl^ and Herbert Spencer by demanding 
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evjdeitce that the “acquired characters” upon which they 
rest are capable of hereditary transinissioii. The quanti- 
taflve determination of here^^ has been the subject of 
much, patient investigation under the leadership of Francis 
Qaltcm. The question of isolation as a factor in species- 
fprmation has been greatly discussed, O. J. Romanes pro- 
in his hypothesis of “ Physiological Selection,” that 
the pctfrier of^sterility may arise spontaneously by variation 
betweeq f^o sets of individuals as the beginning instead 
of the climax of s|)ecilic distinction. Others have fixed 
t^ir jkttention upon the varmtions, which provided the 
matenal for natural selection, and have advocated the view 
that evolution proceeds by immense strides instead of the 
minute steps in which Darwin * and Wallace believed. 
Otheii|^ agai% have found signifidi^ce in the artificial pro- 
dqplion of ^‘monstrosities” or huge modifications during 
ix^tidual development. All through the period a varying 
proportion of naturalists, probably larger now than at any 
other time, has followed the founders of the theory, and 
lias sought the motive-cause of evolution in “ the accumu- 
lative power of natural selection,” which Darwin, as his first 
public statement indicates, looked ujxin “ as by far the most 
important element in the production of new forms.” They 
hold, with Darwin and Wallace, tliat although variation 
provides the essential material, natural selection, from its 
accumulative |K)wer, is of such paramount inqiortance that 
it may be said to create new species as truly as a man may 
be said to make a building out of the material provided 
by stones of various shapes, a metaphor suggested and 
ekborated by Darwin, and forming the concluding sentences 
of Tht Variation of Animals and Plants under Domestica^ 
tion. This, probably the second in importance of all his 
works, was published in 1868, and may be looked upon as 
a complete account of the material of which he had given a 
very condensed abstract in the first chapter of the Origin^ 
together with the conclusions suggested by it. He finally 
brought together an immense number of apparently dis- 
connected sets of observations under his “provisional 
hypothesis of jiangenesis,” which assumes that every cell 
in the body, at every stage of growth and in maturity, is 
represented in each germ-cell by a gemmule. The germ- 
cell is only the meeting-place of gemmules, and the true 
reproductive power lies in the whole of the body-cells 
which despatch their representatives, hence “j^angenesis.” 
There are reasons for believing that this infinitely complex 
conception, in which, as his letters show, he had great 
confidence, was forced upon Darwin in order to explain 
the hereditary transmission of acquired characters involved 
in the small proportion of Lamarckian doctrine which ho 
incorporated. If such transmission does not occur, a far 
simpler hypothesis based on the lines of Weismann’s “ con- 
tinuity of the germ-plasm ” is sufficient to account for the 
facts. 

The Descent of Man^ and Selection in Relation to Sex, 
was published in 1871; as the title implies, it really 
consists of two distinct works. The first, and by far the 
shorter, was the full justification of his statement in the 
Origin that “ light would be thrown on the origin of man 
and his history.” In the second part he brought together 
a large mass of evidence in supijort of his hypothesis of 
sexu^ selection which he had briefly described in the 1858 
essay. This hypothesis explains the development of colours 
and structures peculiar to one sex and displayed by it in 
cotuiai^p, by the preferences of the other sex. The 
n^'ority of naturalists probably agree with Darwin in 
befoidng that the explai^tion is real, but relatively un- 
important It is interesting to note that only in this subject 
and Aose treated of in the Variatum under Domestication 
had iJarwin exhausted the whole of the material which he 
had collected. The Expression of the Emotions, published 
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in 1872, offered a natural explanation of phenomena which 
appeared to be a difficulty in the way of the ac(‘eptance 
of evolution. In 1876 Darwdn brought out his two 
previously published geological works on Vdeank Islands 
and South America as a single volume. The widely read 
Formation of VegetahU Mould through the Action of 
Worms appeared in 1881. He also published the follow 
ing volumes on Botanical subjects. The Fertilization of 
Orchids appeared in 1862. The subject of cross-fertiliza- 
tion of flowers was in Darwin’s mind, as shown by his 
notebook in 1837. In 1841 Robert Brow’n directed his 
attention to Sprengel’s work (Berlin, 1793), which con- 
firmed his determination to pursue this line of research. 
The Effects Cross- and Self-Fertilization in the Vegetafde 
Kingdom (1876) contained the direct evidence that the 
offspring of cross-fertilized individuals are more vigorous, 
as well as more numerous, than those produced by a self- 
fertilized parent. Different Ftyrms of Flmrers </n Plants 
of the Same Species appeared in 1877. It is here shown 
that the different forms, although each {Kissesses both kinds 
of sexual organs, is B|)ecially adapted to be fertilized by 
the pollen of another form, and that w^hen artiiicially 
fertilized by its own |X)ilen less vigorous oftsjiring, bearing 
some resemblance to hybrids, are produced. He says, “ no 
little discovery of mine ever gave me so much j Measure as 
the making out the meaning of hcterostyled flowers” 
{AuUMography), Climbing Plants w^jis published in 1875, 
although it had, in large jtart, been communicated to the 
Linnean Society, in whoso publications much of the material 
of several of lus other works ap})carcd. This inquiry into 
the nature of the movements of twining plants was sug- 
gested to him in a paper by Asa Gray. The Poiver of 
Movement in Plants (1880) was produced by him in 
coi\)unction with his son Francis. It w’as an inquiry into 
the minute power of movement possessed, he believed, by 
plants generally, out of which the larger movements rif 
climbing plants of many different groujis liad been evolved. 
The work included an investigation of other kinds of ]>lant 
movement due to light, gravity, &c., all of which he regarded 
as modifications of the one fundamental movement (cir- 
cummutation), which exists in a highly si)ccialized form 
in climbing plants. Insectivorous Plants (1875) is prin- 
ci|)aliy concerned with the description of exiieriraents on 
the Sun-dew {Drosera), although other insect-catching 
plants, such as Dionoea, are also investigated. 

Charles Darwin’s long life of patient, continuous work, 
the most fruitful, the most inspiring, in the annals of 
modem science, came to an end on April 19, 1882. He 
was buried in Westminster Abbey on April 26. It is of 
much interest to attempt to set forth some of the main 
characteristics of the man who did so much for modern 
science, and in so large a measure moulded the form of 
modem thought. Although his ill-health prevented Darwin, 
except on rare occasions, from attending scientific and 
socud meetings, and thus from meeting and knowing the 
great body of scientific and intellectual w’orkers of his 
time, probably no man has ever inspired a wider and 
deeper personal interest and affection. This was in part 
due to the intimate |)ersonal friends who represented him 
in the circles he was unable frequently to enter, but 
chiefly to the kindly, generous, and courteous nature which 
was revealed in his large correspondence and published 
writings, and especially in his ti*eatmcnt of opixinents. 

In a deeply interesting chapter of the Life and Letters 
Francis Darwin has given us his reminiscences of his 
father’s everyday life. Rising early, he took a short walk 
before breakfasting alone at 7.45, and then at once set to 
work, “considering the 1^ hours between 8.0 and 9.30 
one of his best working times.” He then read his letters 
and listened to reading aloud, returning to work at about 
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10.30. At 12 or 12.15 “he considered his day’s work 
over,” and wont for a walk, whether wet or fine. For a 
time he rode, but after accidents had occurred twice, was 
advised to give it up. After lunch he read the newsijaix^r 
and wrote his letters or the MS. of his books. At about 
3.0 he rested and smoked for an hour while being read 
to, often going to sleep. He then went for a short walk, 
and returning about 4.30, worked for an hour. After this 
he rested and smoked, and listened to reading until tea at 

7.30, a meal which he came to prefer to late dinner. He 
then played two games of l>ackgammou, read to himself, 
and listened to music and to reading aloud. Ho went to 
l)ed, generally very much tired, at 10.30, and was often 
much troubled by wakefulness and the activity of his 
thoughts. 

It is thus api>arent that the numl)er of hours devoted 
to work in each day was coniijaratively few. The im- 
mense amount he achieved was due to concentration 
during these hours, also to the unfailing and, because of 
his health, the necessary regularity of his life. 

The ap])earanee of Charles Darwin has been made well 
known in numerous iK)rtraits and statues. He was tall 
and thin, being about 6 feet high, but looked less because 
of a stool), wliich increased tow^ards the end of his life. 
As a young man he had been active, with considerable 
1 lowers of endurance, and |)ossesscd in a marked degree 
those (jualities of t.*ye and hand which make the successful 
s]iortsman. 

(3iarles Darwin Avas, as a young man, a iDeliever in 
Christianity, and was sent to Cambridge with the idea 
that ho would take Holy Orders. It is probable, however, 
that he had merely yielded to the influences of his home, 
without thinking much on the subject of religion. He 
first began to reflect deeply on the subject during the two 
years and a (juarter which intervened between his return 
from the Ikaijh (October 2, 1830) and his marriage (January 
21), 1 831)). llis own Avords are, “ dislielief crept over me at 
a very slow rate, but was at last complete. The rate was 
sf) sloAV that 1 felt no distress.” 

His attitude Avas that of the tolerant unaggressiA^e 
agnostic, synipathi/Jng with and helping in the social and 
charitable influences of the English Church in his parish. 
He was evidently most unwilling that his opinions on 
religious matters should influence others, holding, as his 
son, Francis DarAvin, says, “that a man ought not to 
])ublish on a subject to which he has not given s|3ecial and 
continuous thought ” (f.c., i. j). 305). 

In addition to the jiersonal (|ualities and jK)wers of 
Charles DarAvin, there wore other contributing causes 
Avithout whitdi tlie workl could never have reaped the 
benefit of "his genius. It is evident that Darwin’s health 
could barely have endured the strain of working for a 
living, and that nothing Avoiild have been left over for his 
researches. A d(jcp debt of gnititudo is owing to his 
father. Dr DarAA'in, who })laced him in a iKisition in which 
all his energy could be devoted to scientifle work and 
thought. But his ill-health was such that this important 
and essential condition Avould have been insufficient with- 
out another even more essential. hVancis Darwin, in the 
Life and LetUre (i. pp. 159-160), AATites these eloquent 
and pathetic words : — “ No one indeed, except my mother, 
knoAvs the full amount of suffering he endured, or the full 
amount of his wonderful patience. For all the latter 
years of his life she never left him for a night ; and her 
<lays were so planned that all his resting hours might be 
shared AAith her. She shielded him from every avoidable 
annoyance, and omitted nothing that might save him 
trouble, or prevent him becoming over-tired, or that might 
alleviate the many discomforts of his ill-health. 1 hesitate 
to speak thus freely of a thing so sacred as the lifelong 
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devotion constant and tender care. 

But it is, I rep^^^y|H|iJ feature of his life, that for 
nearly one day of tlie health 

of ordinar^HHli that thus his life was one long 
struggle agflllSul^ ihe weariness and the strain of sickness. 
And this cannot be told without speaking of thb tipa , 
condition which enabled him to bear the st min and 
out the struggle to the end.” ^ 

Clmrles Darwin was honoured by the chief societies of 
the civilized world. He was made a Knight of the Prussia 
Order, “ Pour le M4rite ” in 1867, a Corresjwnding Memlw 
of the Berlin Academy of Sciences in 1863, a Fellow in 

1878, and later in the same year a Corresponding Member 
of the French Institute in the Botanical Section. He 
received the Bressa Prize^of the Royal Academy of Turin, 
and the Baly Medal of the Royal College of Physicians in 

1879, the Wollaston Medal of the Geological Society in 

1859, a Royal Medal of the Royal Society in 1853, and 
the Cojiley Medal in 1864. His health prevented him 
from accepting the Honorary Degree which Oxford Uni- 
versity wished to confer on him, but his own University 
had stronger claims, and he became an Honorary LL.D. 
Cantab, in 1877. 

The Life and Letters of Charles Darmn^ inehidiwj an autohio- 
ffrajfhieai. ehapter. Edited by bis son Francis Darwin. 8 vols. 
Ijondon, 1887. — Charles Darwin: his life tcldinanautoliofjra]iihical 
chapter^ and in a selected scries of his published letters. Edited by 
his son Francis Daravin. Ijondon, 1892. — Charles Danvln aiid 
the Ihcorp of Natural Selection . By E. B. PouLTON. lioudon, 1896. 
--Life ai\d Letters of Thomas Henry Huxley. By his son Lkonard 
Huxley. 2 vols. London, 1900. (e. b. p.) 

Datiftf a native state of India, in the Bundelkhand 
agency. It lies in the extreme north-west of Bundelkhand, 
near Gwalior. Area, 837 square miles. Population, 
(1881), 182,598; (1891), 186,440, showing an increase of 
2 im cent.; average density, 223 ixsrsons jier square 
mile. Estimated gross revenue, Rs. 10,00,000 ; tribute to 
Sindhia paid through the British Government, Rs. 15,000. 
The chief, whose title is Maharaja, is a Rajput of the 
Bundela clan, being descended from a younger son of a 
former chief of Orchha. The present Maharaja w^as 
appointed K.C.S.I. in 1898. The state suflered from 
famine in 1896-97, and again to a less extent in 1899- 
1900. It is traversed by the branch of the Indian Midland 
Railway from Jhansi to Gwalior. The Town of Datia is 
situated in 25“ 40' N. lat. and 78“ 30' E. long. ; railway 
station, 16 miles from Jhansi. Population (1881), 28,346 ; 
(1891), 27,566. It is surrounded by a stone w^all, en- 
closing handsome palaces, with gardens. 

Daubiffny, Charles - Francois (1817- 

1878), French landscape painter, allied in several ways 
with the Barbizon School. He was born in Paris, 15th 
February 1817, but spent much time as a child at Val- 
mondois, a village on the Oise to the north-wtist of Paris. 
Daubigny was the son of an artist, and most of his family 
were painters. He began to paint very early in life, 
and at the age of seventeen he took a studio of his own. 
Within twelve months he had saved enough to go to 
Italy, where he studied and painted for nearly two years ; 
he then returned to Paris, not to leave it again until, in 

1860, he took a house at Auvers on the Oise. By 1837 
Daubigny had become famous as a river and landscape 
painter, although he had been devoting himself as well to 
draAving in black-and-white, to etching, wood engraving, and 
lithography. In 1855 his picture, “Lock at Optevoz,” 
now in the Louvre, was purchased by the State ; four years 
later Daubigny was created Knight of the Legion of 
Honour, and in 1874 he was promoted to be an (HBcer. 
In 1866, at the invitation of Lord, then Mr, Leighton and 
others, he visited London, where, however, he was hurt by 
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his DOW famous ** Moonlight ” being badly hung in the Old 
Royal Academy. But the personal encouragement of his 
admirers in England made up for the disapjiointment, and 
the sale of his picture to a Royal Academician greatly 
ideased him. In 1870-71 ho again visited London, and 
subsequently Holland where he imnted a number of river 
scenes with windmUls. In 1874, having returned to Paris, 
he fell ill, and from that time until he <1^ (on 19th 
February 1878) his work won less distinctiori ^n before. 
Daubigny’s finest pictures were painted between 1864 and 
1874, and these for the most part consist of carefully com- 
] dieted landscapes with trees, river, and a few ducks. It 
has curiously been sai|jA, yet with some appearance of 
truth, that when Daubigny liked his pictures himself he 
added another duck or two, so that the number of ducks 
often indicates greater or less artistic quality in his pictures. 
One of his sayings was, “ The best pictures do not sell,” as 
he frequently found his finest achievements little under- 
stood. Yet although during the latter part of his life ho 
was considered a highly successful painter, the money value 
of his pictures since his death has increased nearly tenfold. 
Daubigny is chiefiy preferred in his riverside pictures, of 
which he painted a great number, but although there are 
two large landscaiies by Daubigny in the Louvre, neither 
is a river view. They are for that reason not so typical 
as many of his smaller Oise and Seine pictures. None of 
his i>aintings can be seen in public galleries in Great 
Britain, although they frequently appear in loan exhibitions 
both in London and in Scotland. 

The works of Daubigny are, like Corot’s, to be found in 
many modern collections. His most ambitious canvases 
are; “Spring-time” (1857), in the Louvre j “Borde do la 
Cure, Morvan” (1864); “Villerville sur Mer” (1864); 
“Moonlight” (1865); “Andr4ay sur Oise” (1868); and 
“Return of the Flock — Moonlight” (1878). 

His followers and pupils wore his son Karl (who some- 
times i)ainted so well that his works arcs occasionally 
mistaken for those of his father, though in few cases do 
they equal his father’s mastery), Oudinot, Delpy, and 
Damoyo. 

Fuki) Henkiet. C, DaiiUgny e.t son CEuvre, Paris, 1878. — 
D. CiioAii Thomson. TJt^e Bathizon School of PainUrs, London, 
1890.— J. W. MoLLErr. Daubigny, Loudon, 1890. — J. Claketie. 
Peintres and SculpUws Contemporains : DauMgny, Paris, 1882. — 
Albert Wolff. La Capitale dc V Art : C% Francois Daubigny, 
Paris, 1881. (n. c. t.) 

Da U dot, Alphonse (1840^1897), French 
novelist, was born at Nhnes on the 13th May 1840. 
His family, on both sides, belonged to the hmirytoisit. 
The father, Vincent Daudet, was a silk manufacturer — 
a man dogged through life by misfortune and failure. 
The lad, amid much truancy, hud but a depressing 
boyhood. In 1856 he left Lyons, where his schooldays 
liad been mainly 8i)ent, and began life as an usher at 
Alais, in the south. The position proved to be intoler- 
able. As Dickens declared that all through his prosper- 
ous career he was haunted in dreams by the miseries 
of his apprenticeship to the blacking business, so Daudet 
aays that for months after leaving Alais he would wake 
with horror thinking he was still among his unruly 
pupils. On the Ist November 1857 ho abandoned teach- 
ing, and took refuge with his brother Ernest, only some 
three years his senior, who was trying, “and thereto 
soberly,” to make a living as a journalist in Paris. 
Alphonse betook himself to his pen likewise, — wrote 
|)oems, shortly collected into a small volume Lcb Amour- 
inues (1858), which met with a fair reception, — obtained 
employment on the Figaro, then under Villemessent’s 
energetic editorship, wrote two or three plays, and began 
to be recognized, among those interested in literature, 
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as i)08se8sing individuality and promise. Morny, tlu? 
emperor’s all-powerful minister, apix)inted him to be one 
of his secretaries, — a post which he held till Mf»rny’s 
death in 1865, — and showed him no small kindness. He 
had put his foot on the road to fortune. The first of his 
longer books, Le Petit Chose (1868), did not, however, 
produce any very iK)pular sensation. It is, in its main 
feature, the story of his own earlier years told wiiii miuh 
gr^ and i>athos. But the next book, Frcmient Jeune ft 
Hisler atrw (1874), at once took the wcjild by storm. It 
struck a note, not new certainly in English literaturi*, 
but comparatively new in French. was si writer 

who i)o8sessed the gift of laughter and tears, ji writer 
not only sensible to pathos and sorrow, but also to 
moral beauty. He could create too. His characlei s were 
real and also typical; the rath, the men who in life’s 
battle had flashed in the i)an, were touched ^^ith a 
master hand. The book was alive. It gave the illusion 
of a real world. Jack, the story of an illegitimate child, 
a martyr to his mother’s selfishness, which followed in 
1876, served only to deepen the same impression. Hence' 
forward his career was that of a very successful man of 
letters, — tmblishing novel on novel. La Nahah (1877), Les 
Hois en Exit (1879), Kuma lioumestan (1880), Sapko, 
V Immoriti , — and writing for the stage at fn^quent in- 
tervals, — giving to the world his reminiscences in Trenie 
ans de Paris and Souvenirs (Tun hmme de lettres. These*, 
with the three Tartarins , — Tartarin the mighty hunter, 
Tartarin the mountaineer, Tartarin the colonist, — and the 
admirable short stories, written for the most )»art In'fore 
he liad acquintd fame and fortune, constitute his life 
w’ork. Though Daudet defended himself from the charge 
of imitating Dickens, it is difficult altogether to believe 
that so many similarities of s])irit and manner were quite 
unsought. What, however, w^as purely his own was his 
style. It is a style that may rightly be calleil “ inqtresshm- 
ist,** full of light and colour, not de8cri]>tive after the (dd 
fashion, but by a masterly juxtaposition of words that are 
like jugments flashing its intended efl’ect. Nor does it 
convey, like the style of the Goncourts, for example, a 
constant feeling of eflbrt. It is full of felicity and chann, — 
un chamneur M. Zola has called him. An intimate friend 
of Edmond de Goncourt (who died in his house), of 
Flaub(!rt, of M. Zola, l)audet belonged essentially to the 
naturalist school of fiction. His own exj>eriences, his 
surroundings, the men with whom he had been brought 
into contact, various i^ersons who had j»layed a part, more 
or less public, in Paris life — all ])assed into his art. But 
he vivified the material supplied by his memory. His 
world has the great gift of life. VImmortel is a bitter 
attack on the French Academy, to which august body 
Daudet never belonged. His mamed life — he married in 
1867 — seems to have been singularly hap})y. There w^as 
jHjrfect intellectual harmony, and Madame Daudet 2 >os- 
sesses much of his literary gift. In his later years came 
insomnia, failure of health, and chloral. He died in Paris 
on the 17th December 1897. The story of Daudet’s earlier 
years is told in his brother Ernest Daudet’s Mo 7 ifrere et 
moi. There is a good deal of autobiograi)hicai detail 
in Daudet’s Trente ans de Paris and Souvenirs d'un 
homme de lettres, and also scattered in his other books. 
The references to him in the Journal des Goncouiis arc 
numerous. (f*. 'J’- m.) 

DaUphin^p one of the old provinces (the name is still 
in current use in the country) of prc-RovoIutionary France, 
in the south-east portion of France, between Provence 
and Savoy. After the death of the last king of Burgundy, 
Rudolf HI., in 1032, Dauphin^ (as iiart of his realm) 
reverted to the far-distant emperor. Much confusion fol- 
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lowed, out of which the counts of Albon (between Valence 
and Vienne) gradually came to the front. The first dynasty 
ended in 1162 with Guiguo V., whose daughter and 
heiress, Hjatrice, carried the ])ossessious of her house to her 
husband, Hugh 111., duke of Burgundy. Their sou, Audrti, 
continued the race, this second dynasty making many 
territorial acquisitions, among them (by marriage) the 
Einbrunais and the Gapen^ais in 1232. In 1282 the 
second dynasty ended in another heiress, Anna, who 
carried all to her husband, Huml:>ert, lord of La Tour du 
Bin (between Lyons and (irenolile). The title of the chief 
of the house was Count (later Dauphin) of the Vieiinois, 
not of l)au[)hin6. 

The origin of the title Dauphin ’* (borne also by tlio allied 
house of Auvergne) Is very obsouro. Guigue IV. (1132-1142) 
Heeins to have adopted the rare name Delphiniis ** as a second 
(Jhristian name, and so did his son, Guiguo V. (114*2-1162). The 
latter’s daughter, Beatrico, tlio heiress, give it to her son Andre, 
to recall his descent from the ancient house of the eoiints of Alhon. 
Two princes of the se cond dynasty, namely, Guigm; VI. and John 1., 
use the form ** Dalphiiii ” (genitive case) as a sort of patronymic. 
Hut oven under Guiguo VI. (1237-1270) the term “Dolphinus” is 
used (especially by foreigners) as a title of dignity, and is so borne 
n^gularly by tho third dynasty. The ** canting arms ” of a dolphin 
wore borrowed from the Counts of Clermont (llauphin.s of Auvergne), 
and appear first in 1237 on a seal of Guiguo Vl., son of Andre 
Dauphin (1192-1237)> Hunibort II. (1333-1349), grandson of tho 
heiress Anna, was the last independent Dunphin, selliiig his 
dominions in 1319 to Charles of Valois, and stipulating that every 
one who inherited this province should bear the name of Dauphin, 
and quarter the arms of DauphiinS with those of France. As a 
matter of fa(;t, tho title was borne by all Hiiccooding eldest sons of 
the kings of France. In 14*22 tho Diois and tho Valentiiiois by tho 
will of the last count ])asso 1 to tho eldest son of Charles VI., and 
in 14*24 were annexed to the Dauphin^. Louis (1440-1461), later 
Louis XI. of France, was tho last Dauphin who occupied a seiiii- 
independent position. Tho suzerainty of the emperor gradually 
died out. lii the 16th century tho names of Farol and of the duke 
of Losdiguit^res are prominent in Dauphin^ history. The ** States ” 
of DaiqiliiinS (dating from about the middle of the 14th century) 
were suspeu led by Louis XIII. in 1630. (w. A. B. C.) 

Dft>VOnpOrt| ca])ital of Scott county, Iowa, U.S.A., 
iu 41’’ 30' N. lat. and 90” 39' W. long., on tho west bank 
of tho Mississippi, at tho foot of Uock Island Bapids, at 
an altitude on tho rivor bank of 590 feet. It is laid out 
on a regular plan, is su])p]iod wdth water from the Illissis- 
sippi by tho Holly punijung system, is well soworod and 
well paved with brick and maciulani, and contains six 
wards. It is entered by three great railway systems, and 
enjoys a largo trade. In 1890 it contained 475 manu- 
fiicturiug establishments, with a capital of $8,732,122, and 
emiiloying 5136 hands; the value of the manufactured 
goods was $10,357,232. The princijial articles of manu- 
fiicture were lumber and flour. The assessed valuation of 
real and ]K)rsonal ])ro|)erty in 1900, on a basis of about 
one-half of the full value, was $14,396,585, the debt of 
tho municipality was $441,112, and the total rate of taxa- 
tion was $51*75 j)L‘r $1000. Tho death-rate in 1900 was 
15*9. ropulatioii (1880), 21,831 ; (1890), 26,872 ; (1900), 
35,254, of whom 8479 were foreign born and 488 negroes. 

DAV6ntryi a rauniciiMil borough of Northampton- 
shire, England, 12 miles west by north of Northampton. 
There are Established, Homan Catholic, Congregational, 
and Methodist churches ; an endowed grammar school, and 
a grammar school for girls. A public recreation ground 
w*as opened in 1890. The princijial industry is the manu- 
facture of boots and shoea Area, 3427 acres Population 
(1881), 3859; (1901), 3780. 

Davey of Fernhurat, Horace Davay, 

Baron (1833 ), English judge, son of Peter Davey, of 

Horton, Bucks, was born 30th August 1833, and educated 
at Rugby and University College, Oxford. He took a 
double first-class in classics and mathematics, was senior 
mathematical scholar and Eldon law scholar, and was 
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elected a fellow of his college. In 1861 he was called to 
the Bar at Lincoln’s Inn, and read in the chambers of Mr 
(afterwards Vice-Chancellor) Wickens. Devoting himself 
to the Chancery side, he soon acquired a large practice, and 
in 1875 became a Q.C. In 1880 he was returned to 
Parliament as a Liberal for Christchurch, Hants, but lost 
his seat in 1885. On Mr Gladstone’s return to jxiwer in 
1886 he was api>ointed Solicitor-General and was knighted, 
but had no seat in the House; from 1888 to 1892 he sat 
for Stockton-on-Tees, As an equity lawyer Sir Horace 
Davey ranks among the finest intellects and the most 
subtle pleaders ever known at the English Bar, He was 
standing counsel to the University of Oxford, and senior 
counsel to the Charity Commissioners, and was engaged in 
all the im|x>rtaut Chancery suits of his time. Among the 
chief leading cases in which he took a prominent part were 
those of The Mogul Steamship Comijany, Boswell v, Cokes» 
Erlanger v. New Phosphate Co., and the Ooregum Gold 
Mines (Jo. ; he was counsel for the j)romoters in the trial 
of the Bishop of Lincoln, and leading counsel in tla^ 
Berkeley Peerage case. In 1862 ho married Miss Louisa 
Donkin. In 1893 he was raised to the Bench as a Lord 
Justice of Api^eal, and in the next year was made a Lord 
of ApiHjal in Ordinary and a lifeq^er. 

David, P6llelen (1810-1876), French composer, 
was born on 13th April 1810 at Cadenet. After having 
studied for a while at the Paris Conservatoire, he joined 
the sect of Saint Simonians, and travelled in the East in 
order to jireach the new doctrine. After three years’ 
absence, during which he visited Constantinople, Smyrna, 
and spent some time in Egypt, he returned to France and 
published a collection of Oriental melodies. For several 
years ho worked iu retirement, and wrote two symphonies, 
some chamber music, and songs. On the 8th of December 
1844 he suddenly leapt into fame through the extraordin- 
ary success obtained by his symphonic ode entitled Le 
Dewrt^ produced at the Conservatoire. In this work 
David had struck out a new line. He had attempted in 
simple strains to evoke the majestic stillness of the desert. 
Notwithstanding its title of “symphonic ode,” Le 
Diwrt has little in common with tho symphonic style. 
Wliat distinguishes it is a ccHain naivete of expression and 
an effective Oriental colouring. In this last rosjjcct David 
may be looked ujion as the precursor of a whole army 
of com})Osers. His succeeding works, Mcnae au Sinai 
(1846), ChriBiophe Colonih (1847), VEden (1848), scarcely 
bore out the promise shown in Ze Disert, although 
the second of these comjKisitions was successful at the 
time of its i)roduction. David now turned his atten- 
tion to the theatre, and iiroduced tho following operas 
in succession: La Peiie du JJrM (1851), Jieriulanum 
(1859), Lalla-Eonkh (1862), Le Saphir (1865). Of 
these, LaHorRouJch is the one which has obtained the 
greatest success. It is still played in France. He died at 
Baint-Gerraain-en-Laye on the 29th of August 1876. If 
David can scarcely bo placed in the first rank of French 
composers, he nevertheless deserves the consideration due 
to a sincere artist, one who was undoubtedly inspired by 
lofty ideals. At a time when the works of Berlioz wore 
caviare to the general, David succeeded in making the 
public take interest in music of a picturesque and descri|>- 
tive kind. Thus he may bo considered as one of the 
pioneers of modem French musical art (a. hb.) 

DavISp JefFerSOn (1808-1889), American soldier 
and statesman, President of the Confederate States in 
the American War of Secession, was born on 3rd June 
1808 in Christian (now Todd) county, Kentucky. His 
father, Samuel Davis, was of Welsh, his mother, Jane 
Cook, of Scotch-Irish, descent Jefferson Davis was edu* 
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cated at Transylvania College and West Point Academy. 
From the latter he graduated in July 1828, with the rank of 
second lieutenant of infantry. Ho was assigned for duty 
to Jefferson Barracks at St Louis, and later to Fort Craw- 
ford, now Prairio du Chien, Wisconsin. Here he met 
Sarah Knox, the daughter of the commanding officer, whom 
he married two years later. During the Black Hawk war 
he was under General Winfield Scott at Fort Snelling, and 
was sent to Dixon, Illinois, to muster into service some 
volunteers from that State. Their captain was Abraham 
Lincoln, and Lieutenant Davis is said to have adminis- 
tered to him his first oath of allegiance. After his 
marriage, he resigned from the army and settled in Missis- 
sippi, where Mrs Davis died of fever, and Jefferson Davis 
afterwards married Miss Yarina Howell of Mississippi. In 
1843 Mr Davis entered the field of politics as a Democrat, 
and exhibited great power as a jmblic sjwiakor. In 1844 
he was chosen as Presidential 
Elector, and in 1845 was 
elected to Congress. From 
the beginning of his political 
career he advocated a strict 
construction of the United 
States Constitution. He was 
an ardent admirer of John 
C. Calhoun and liis political 
opinions. In his speeches in 
Congress, which wore few, ho 
clearly defined his position in 
regard to State Rights, which 
he consistently held ever after- 
wards. During his first ses- 
sion, war with Mexico was 
declared, and ho left his seat 
to take command of the First 
Regiment of Mississippi Vol- 
unteers. He was greatly dis- 
tinguished for gallantry and 
soldierly conduct at Monterey 
and Buena Vista. In this 
last battle ho was severely 
wounded early in tlie engage- 
ment, but continued in com- 
mand until victory crowned 
the American arms. 

Ui>on his return to his 
home, he was made a United 
States Senator. After a serv- 
ice of nearly six years, ho 
resigned his seat to accept 
tho nomination for Govornor 
of his State, but was de- 
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(From a photograjih hy Saruny, JCetc I’orAg 


with Ilia intellectual gifts, won him the esteem of .'ill 
})artie8. While Ijelieving in Secession os a last resort, he 
earnestly sought to avoid the necessity, and when his SUite 
])assed the ordinance he resigned his seat with the saddest 
forebodings of the imjiendiug conflict. His i»artiiig speech 
was a clear and able statement of the jw>sition taken by 
his State, and a most pathetic expression of his feedings in 
saying fare wed 1 to his associat<*8. 

On 25th January 1861 ^Mr Davis was coinmissioneil 
Major-General of the forces Mississippi was raising in view 
of the threatened conflict. On the 9th of February ho 
received the unanimous vote of tho Congniss of the seceded 
States as President of the “ Confederate States of America.’' 
Tliis office he had not sought, preferring service in the field. 
His brilliant carets, l)oth as a civilian and a soldier, dn!w 
all eyes to him as best fitted to guide the fortuntis of the 
now ConfiKleracy, and with a deep .sense of tlu! res]»onsi 

bility he ol)eyed the call. 
He heartily approvt'd of the 
“ Peace Conference,” whiidi 
attempted to draw up a plan 
of reconciliation between tin* 
t wo sections, but whose failure 
made war inevitable. 4'lu? 
disparity between tlie hostile 
sections was very great. In 
white i)opulation tlie North 
had four times that of the 
South, and her manufactur- 
ing re.sources were nearly five 
hundn^l times as great ; slut 
had uninterrupted com mere*? 
with the outside world, and 
out of her popuhition and the 
great stream of immigrants 
she hod an unlimited supply of 
soldiery. She had the army 
and navy, with the muni- 
tions of war belonging to the 
Fedenil Government. On thi‘ 
other hand, the South hatl to 
create everything needed for 
war. Never having liceii a 
manufacturing jieople, and 
1 laving her ixirts soon block- 
aded, she was gmitly at a 
disailvantage. It wtis, indeed, 
astonishing that she was able 
to maintain the iinetjual con- 
test for four years. Mont- 
Alabama, was the 
first Confederate capital, but 


featod. In 1863 ho accepted the po.sition of Secretary of | after Virginia joined her sister States, the seat of govern- 
War in tho Cabinet of President Pierce, and for four i ment was removed to Richmond. How Mr DavLs- 


years performed the duties of the office with great distinc- 
tion and with lasting benefit to the nation. He organized 
the engineer companies which explored and rejxirted on 
the ^veral propo^ routes for a railway connecting the 
Mississippi Valley with the Pacific Ocean. Ho effect^ tho 
enlargement of the army, and made material changes in its 
^uipment of arms and ammunition, utilizing the latest 
improvements. He made his appointments of subordinates 
on their merits, regardless of party considerations. He 
revi^ the system of tactics, {lerfected the signal corps 
service, and enlarged the coast and frontier defences of the 
country. At the end of his service in the Cabinet, he was 
returned to the Senate, and continued as a memlior until 
the secession of his State in 1861. As a senator he stood 
in the^ front rank in a body distinguished for its ability ; 
and his purity of character and courteous manner, together 


of whom Mr Gladstone, in the early days of English 
sympathy with the South, said that he had “nuule a 
nation” — bore himself in his most responsible inisition 
during the gigantic conflict vliich ensued, cannot here be 
related in detail. It is sufficient to .say that it was with 
great ability and an tinbleinished character. In a wonder 
fully short time he organized and put into the field one ol 
the finest bodies of soldiers’ of which history lias record. 
F'actorios sprung up in the South in a few months, supply- 
ing the army witli arms and munitions of war, and the 
energy of the President was every\ihere ap[)arent. That 
he committed serious errors, his wannest admirers will 
hardly deny. Unfortunately his firmness developed into 
obstinsusy, and exliibited itself in continued confidence in 
officers who hod proved to be failures, and in di.slike of some 
of his ablest generals. He committed the great mistake, too. 
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of directing tlio movements of distant armies from the 
scat of government, though those armies were under able 
generals. This naturally caused great dissatisfaction, and 
more than once resulted in irreparable disaster. 

Only two instances need Ihj cited. In the winter of 
1861~()2 General Thomas J. (“Stonewall”) Jackson was 
in command of the Valley forces. He ])lanned and executed 
a brilliant winter attack on llomney in Hanii>shiro county, 
(occupied by the Federals, and during his march destroy^ 
a dam on the Ghesa{>oake and Ohio Canal, an important 
feeder to Washington. The position gained was very iin- 
IM)rt;uit in the defence of the Valley of Virginia. General 
Loring, with a |Nirt of the command, was left at llomney 
to hold the advantages gained. But he communicated 
with the \Var Department, and rec| nested to be allowed 
to retire, on the plea that he might be cut off, although 
Jackson was within supporting distance*. Therenj)on, the 
administration, without consultation with General Jackson, 
ordered Loring’s withdrawal, which resulted in a serious 
disiul vantage in the dofon(!(j of the Valley. General 
Jackson at once tendered liis resignation, and it was with 
the great<?st ililliculty tliat the Governor of Virginia, with 
something like an apology from the War De|)artment, was 
al)le to retain for the Couifederacy the services of this great 
military genius. In 186-1 General Jose])h E. Johnston, in 
command of the Jirniy of 'i'eiincssee, was faced by General 
Sherman with nearly double his force. Johnston eluded 
Slu*rman's efforts to outflank him, and in a series of en- 
gagements, inflicting great loss, drew 1dm some hundreds 
of miles from his base. He then urged Mr Davis to send 
a strong body of cavalry to the rear of Sherman and 
destroy his line of supplies. This Mr Davis declined to 
do, but instciul insisted on Johnston’s stopping the advance 
of his opponent. General 8herman commanded the l)est 
of the Federal troops, and Johnston, having reached 
Atlanta and having jirepared to defend it oji his own chosen 
ground, declined to say what his future movements might 
be, as they wore deiieiulent on the fortunes of war. 
Wliereu])()n Mr Davis relieved him and placed in command 
General J. B. Hood, a greatly inferior soldier, who, in a 
series of wild assaults on Sherman, soon shattered the 
magnificent army which Johnston had led with such 
ability. 

The defeats of Hood hastened the fate of the Confeder- 
acy. During the winter of 1864 -65 the resources of the 
Government showed such exhaustion that it was apparent 
that the end would come witli the o])euing of the Spring 
cam])aign. This was clearly stated in the reports of the 
Heads of Departments and of General Lee. President 
Davis, however, acted os if he was assured of ultimate suc- 
cess. He sent Duncan F. Kenner as s])ecial commissioner 
to the courts of England and France to obtain recognition 
of the Confederacy on condition of the abolition of 
slavery. When a conference was held in Hamjiton Hoads 
on 5nl Febrmwy 1865 between President Lincoln and 
Secretary Seward oti the one side, and A. H. Stevens, II. 
M. T. Hunter, and Judge James A. Campbell, representing 
President Davis, on the other, he instructed his representa- 
tives to insist on the recognition of the Confederacy m a 
<!()ndition to any arrangement for the termination of the 
war. This defeated the object of the conference, and 
d jprived the South of terms which would have been more 
b'jiielicial than those imposed by the contpieror when the 
e!id came a few weeks later. The last days of the Con- 
federate Congress were s})ent in recriminations between 
that body and I^sidont Davis, and the popularity ’with 
which ho commenced his administration had almost entirely 
vanished. 

After the surrender of the armies of Lee and Johnston 
in A]>ril 1865, President Davis attempted to make his way 
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through Georgia across the Mississippi, in the vain hope 
of continuing the war with the forces of Generals Smith 
and Magruder. He was taken prisoner by Federal traops 
before he reached the river, and was brought back to Old 
Point, Virginia, that he might be confined in prison at 
Fortress Monroe. His prison ivas a casemate under a damp 
para|)et, in which a light was kept constantly burning, and 
sentinels paced backwards and forwards continually. He 
was heavily chained, and Ids coarse food was served in 
filthy vessels. Ho entered the prison a feeble man, and 
such treatment soon brought him to death’s door. Dr 
Craven, the Federal surgeon who attended him, by earnest 
pleas had his treatment changed and saved his life. Per- 
sistent efforts were made to connect him with the assassin- 
ation of President Lincoln and with the harsh treatment of 
prisoners at Andersonville, but without avail. Two indict- 
ments were found against him for treason, and for several 
years he was denied trial or bail. Such cruel treatment 
aroused the sympathy of the Southern jicoplc, who regarded 
him as a martyr to their cause, and in a great measure 
restored him to that place in their esteem which by his 
blunders he had lost. It also aroused a general feeling in 
the North, and when finally he was i^mitted to bail, 
Horace Grecly, Cornelius Vanderbilt, Gerrett Smith, and 
others in that section who had l^een his political opponents, 
became his sureties. Charles O’Conor, a leader of the New 
York Bar, volunteered to act as his counsel. With liim 
was associated Robert Quid of Richmond, a lawyer of great 
ability. They moved to quash the indictment on which 
he was brought to trial. Chief Justice Chase and Judge 
Underwood constituted the court, which was divided, the 
Chief Justice voting to sustain the motion and Underwood 
to overrule it. The matter was thereuixjn certified to the 
Supreme Court of the United States, and no decision of 
which there is record was ever announced by that high 
tribunal. Meanwhile the administration dismissed the 
prosecution and discharged the accused. The health of 
Mr Davis was greatly injured by the harsh treatment 
inflicted on him while at Fortress Monrocj, a harrowing ac- 
count of which is given by the Federal surgeon Dr Craven 
in his Prison Life of Jefferson Dams, It was some years 
before he was sufiiciently recovered to write his Pise and 
Fall of the Confederate States of America, In this 
volume ho attemj)ted to vindicate his administration, and 
in so doing he attacked the records of those generals he 
disliked. He died on 6th December 1889 at New Orleans, 
leaving a widoAv and two daughters — Margaret, who married 
J. A. Hayes, and Varina, better known as “Winnie” 
Davis, the “ daughter of the Confederacy,” who died un- 
married in 1899. 

Tho life of Jefrerson Davis has been written several times. The 
most i^oniiiieiit of these piihlicatioiis are those by J. William 
Jones, jD.D., and by Mrs Varina Davis, his widow. But his life 
is so prominently identified with the struggle between the States, 
that every history of that great contest must present him in the 
foreground. (w. W. H*.) 

Dawllsh, a seaside resort in the Ashburton {jarlia- 
mentary division of Devonshire, England, 1 1 miles south 
by east of Exeter by rail. A masonic hall was built in 
1890. A dispensary was established in 1885, and an 
infirmary in 1896. The cottage hospital, founded in 1871, 
was removed to other ])remi8es in 1880. The area of the 
civil |)ari8h is* 5370 acres. The population in 1881 was 
4595, and in 1891 it was 4925. Tho area of the urlmn 
district is 1500 acres. Tho iKipulation in 1881 was 3977 ; 
in 1901, 4003. 

DawMfi, Sir John William (1820-1899), 

Canadian man of science, was bom at Pictou, Nova Scotia, 
on 30th October 1820. Of Scottish descent, he went to 
Edinburgh to complete his education, and graduated at 
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that university in 1842. Beturning to Canada he carried 
out some geological explorations under the direction of Sir 
Charles Lyell, and was afterwar^ appointed superin- 
tendent of education for Nova Scotia, a position in which 
lie was responsible for important reforms in the educational 
arrangements of the province. From 1855 to 1893 he was 
]»rincipal of M‘Qill University, which prospered under his 
fostering care and attained a reputation that was a good 
deal more than local When the Iloyal Society of Canada 
was constituted he was the first to occupy the presidential 
chair, and he also acted as president of the British 
Association at its meeting at Birmingham in 1866, and of 
the American Association for the Advancement of Science. 
Sir AVilliam Dawson’s name is especially associated with 
the Eozoon CanoukiMe^ which in 1865 he described as an 
organism existing in a fossil state in the Laurentian rocks, 
but his views on the subject were far from commanding 
general assent. Besides many memoirs published in the 
Tranwx^twm of various learned societies, he was the author 
of numerous popular books on geological subjects. In 
these he maintained a distinctly theological attitude, 
declining to iidmit the descent or evolution of man from 
brute ancestors, and holding that the human si)ecies only 
made its ap|)oarance on this earth within quite recent 
times. He died on 20th November 1899. His son, 
George Mercer Daw'son (1849-1901), was born at 
Fictou on 1st August 1849, and received his education at 
M/Gill University and the Iloyal School of Mines, London, 
where he had a brilliant career. In 1873 he was appointed 
geologist and naturalist to the Nortli American ^undary 
Commission, and two years later ho joined the staff of the 
Geological Survey of Canada, of which he l)ecame assistant 
director in 1883, and director-general in 1895. He was in 
charge of the Canadian Government’s Yukon Expedition 
in 1887, and as one of H.M. Bering Sea Commissioners 
s|)ent the summer of 1891 investigating the facts of the 
seal fisheries on the northern coasts of ^ia and America. 
For his services there, and at the subsequent arbitration in 
Paris, he was made a C.M.G. Ho died on 2nd March 
1901. He was the author of many scientific papers and 
itJiiorts, especially on the surface geology and glacial 
phenomena of the northern parts of America, and he was 
largely rcsix)nsible for the Canadian articles in this 

DftXp chief town of arrondissement, in the dejiartment 
of Landes, Franco, 35 miles west-south-west of Mont- 
de-Marsaii, with station on railway from Bordeaux to 
Bayonne. It is an important market for resinous 
sulratances, cattle, mules, and horses, and has considerable 
mercantile interchange with 8{)ain. In the middle of the 
town there is a hot sulphur spring of a temperature of 
140" Fahr. ; and the place is consequently freciuented by 
visitors for the sake of the baths. An important new 
bathing establishment, beautifully situated on the site of 
the old castle and near the Adour, was (qjeued by the 
President of the liepublic in 1891. In the same year a 
monument to the engineer Borda (d. 1799) was unveiled. 
Population (1881), 8359; (1891), 8403; (1896), 8307, 
(comm.) 9836 ; (1901), 10,329. 

DAytOn. a city of Campbell county, Kentucky, 
U.S.A., on tne south bank of the Ohio river, opposite 
Cincinnati, and adjoining Bellevue and Newport, Ky., 
in the northern jiart of the state. Population (1890), 
4264 ; (1900), 6104, of whom 655 were foreign-bom and 
63 negroes. 

DftytOVIf capital of Montgomery county, Ohio, 
TT.S.A., in 39" 44’ N. lat and 84" 08’ W. long., on the 
Great Miami river, which here is not navigable, at an 
altitude of 737 feet. The site is level, and the streets 
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broad, with a fairly regular plan, and paved with gravel. 
It is supplied with water by the Holly pumping system, the 
works being owned by the city. Dayton is a commercial 
city of imijortance, Ixjing on the Miami and Erie Canal, 
and on ten lines of railway, belonging to five railway 
comi>anies, and radiating in all directions. Its manufac- 
tures are largo and varied. In 1890 the invested capital 
was $13,470,000, employing over 12,000 hands. The 
product was valued at $22,446,572. The more immiinenl 
of the products were agricultural inqdements, flour, and 
iron and steel goods. The assessed valuation of real and 
pc^rsonal property, on a basis of about 55 [»er cent, of the 
full value, was, in 1899, $42,565,200, the net debt of the 
municipality, $3,562,943, and the rate of taxation, $26-60 
\m $1000. The city had a slow growth between 1870 
and 1880, but from then until 1900 it increased rajudly, 
owing to the development of manufactures and trade. 
Population (1880), 38,678; (1890), 61,220; (1900), 
85,333, of whom 10,053 were foreign -born and 3387 
negroes. The death-rate in 1900 was 16*5. 

D0ACOI1b — T he gemi of the C^iristian diaconate may 
be seen in the choosing of the Seven (Acts vi.), whose 
primary function was “ to serve hibles ” ; but its definite and 
permanent shajie comes from the Greek churches founded 
by St Paul. The ministers of these formed two distinct, 
classes, “those who mle” and “those who serve,” with the 
designations imcKowoi and SiaKovoi ; and St Paul enumer- 
ates their qualifications in 1 Tim. iii. 8~ 13, ttc. With the 
development of the episcopabs (in the later sense), the 
deacons became the immediate ministers of the bisho]» for 
disciplinary ])urt)Oses ; and their primary function was ex- 
tended to include suiKjrvising church pro|>crty, visiting the 
sick, distributing alms, &c. By degrees these bt.‘came sub- 
sidiary to another function, that of ministering in tin* 
church, especially in Baptism and tin*. Eucharist, and 
later on that of teaching U)o, And thus the duties of 
the deacon came to be summed u}) as follows in the 
Homan Pontifical : diaconm oportet minutrare ad alUtre, 
baptizare et j>rcedicartf. (In the English Ordinal both 
functions, ministering in temporal matters and ministering 
in the congregation, are kept in view.) But the fundamental 
char£tcter of hLs ofiice remained : on the one liand he w^as 
sharply distinguished, as being in “ holy orders ” like the 
bishop and presbyter, from the various lowx*r orders in tlu* 
ancient Church ; on the other hand, he “ ministen^d ” to 
those of higher degree. And although in their absence fresh 
functions devolved upon him (varying with times and 
regions), ho could never i>erfomi strictly “sacerdotal” 
functions, such as consecrating the Eucharist. The ofiicu* 
frequently led in ancient days to the higher orders ; but it 
was frequently held for life, and in great cities, where the 
number of deacons was long restricted to seven, it became 
one of high honour and emolument. In modern days both 
tendencies are represented : in the West the office is 
usually a stepping-stone to the priesthood, whereas in the 
East it is often held for life, and some high offices an* 
reserved to deacons. The ancient canonical age for the 
diaconate was twenty-five; it is now tw^enty-three. In 
the Lutheran Churches the JDiakonat is merely a title of 
certain assistant clergy, not a separate order; in most 
other non-Episcopal Churches it is practically a ky office. 

Thomabsinus. Veiui ac Nova Discipliiuif jiars i. lib. i. c. 61 f. 
and lib. ii. c. 29 f. Lugduniim, 1706.— J. N. Seidl. J)er DMonat 
in kcUh^iichen Kirehe, Regensburg, 1884. — E. Sohm. K irchen- 
reefU, i. 121-137. Leipzig, 1892 .— Smith and Cheetham. Diction- 
ary of Christian Antiquities, art. “Deacon.” (w. E. Co.^ 

D0AOOfl0SSa — ^The office of deaconess has a special 
importance at the present day, in view of the movement 
for its revival. It may now be considered certain that (a) 
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there was a true diaconate of women in the churches founded 
by St Paul. Bishop Lightfoot held that Phoebe, BuiKovoi 
of the church at Cenchrete (Rom. xvi. 1), as much a 
deacon as Stephen or Philip is a deacon ” ; and even if the 
word be used loosely here, it is clear that 1 Tim. iii. 11 
means “ Women (-deacons) in like manner,” &c. (b) Nor 

must they Ijo confused with the widows ” of the ancient 
(Church, to whom certain functions were sometimes in- 
trusted ; tJiey were ordained (excepting apparently for a time 
in Kgy]>t) and liad a definite position about the altar,” 
in the ranks of the clergy. Tlieir work was to visit 
and instruct the women, to have charge of them during 
service, and to anoint women and children for baptism; 
sometimes also to cloanse the stinctuary and even administer 
the dull ice to women. At first they ranked with, but 
IkjIow, the men-deacons ; in course of time, however, the 
former rose in the scale and the latt(3r fell, ranking below 
the sub-deacons; and indeed the author of the Testa- 
MKNTUM IJOMINI (f/.v.) places ovcr them an entirely new 
nfficor, the “canonical widow,” “ jiresbytera,” or **vidtui 
/utben-H jtrwocdentiam mievdo^'^ of w’hom there are only 
faint tracHis elsewhere. Although the order appears to 
have (jxisted from the first in tlio East, where women were 
much se,cludod (the two mudRtrm tortured by Pliny, Ep. 
xevi, may well havci lx‘en deaconesses), it only spread 
elsewhere by degrees. It is not mentioned in Egyi)t till 
W(5ll on in the .*lrd century, and does not apjiear in the West 
till about 400 a.d., — first in Gaul and then in Italy. Even 
then it does not seem to have been a thriving institution. 
Souk 3 deaconesses are known to us of a strictly ministerial 
kind, but more freciuently they are of a monastic or (piani- 
monastic characUir ; and the institution died away by about 
the 1 Ith century. In the East they throve better : they 
are well known to us in the writings of St Chrysostom and 
otlnsr fathers, synods made regulations respecting them, 
and th(nr jiosition before the laiv is clearly laid down in 
the (fivil Law. Nevertheless, here also they passed away 
by degrees ; first the ollice came to bc3 hold by the heads of 
communities of w’omen, thou the name came to be given 
tf) ablwsses in general, and by about the 13th century 
deaconesses were ])ractically extinct. Several mediaeval 
and Protestant sects, however, possessed a ministry of 
<leacono8ses, amongst whom may be mentioned the Oathari, 
.Mtjnnonites, ljnit(id Brethren, and the early Independents. 
Moreover, the enlarged scope of women^s work at the 
present day has led to the foundation of “deaconess insti- 
tutions ” of an entindy msw kind. Such an institution was 
inaugurated ai Kaiserwerth in 1833 by the Lutheran J)r 
Kleidner ; others of the same kind followed, both abroad and 
in England (e.r;., at Tottenham and Mildmay Park) ; and 
they are now to l>e found in most parts of Eurojio. The 
moml)ers of tluisi? institutions, however, do not really 
represent the deaconesses of early days: they are not 
mintsters of their churches in any real sense, but rather 
, :;tnembers of voluntary societies for common work. In fact 
* they are Protestant sisters of charity rather than deaconesses. 
1 n recent days, however, there has been a movement in 
the churches of the Anglican communion for the revival 
of the order of deaconess on ancient lines. In 1861 
Bishop Tait of London set apart Miss E. Ferard as a 
<leaconess by laying on of hands, and she became the first 
head of the London Deaconess Institution. Similar insti- 
tutions have since Ixjen founded at home and abroad, 
some on a “ regular ” and some on a “ secular ” basis ; i.c., 
in some cases the members are professed sisters, in others 
not. By degrees, too, they have received further recog- 
nition. In 1871 a body of “Principles and Rules” for 
deaconesses received the signature of the two English 
archbishops and eighteen bishops; in 1891 eight “]^o- 
lutions” on the subject were passed in the Convocation 


of Canterbury; and the Lambeth Conference of 1897 
“ recognizes with thankfulness the revival of the office of 
deaconess.” Nevertheless, the revival cannot yet be con- 
sidered complete : the deaconess is not yet more than a 
diocesan officer, who “may bo released from her obligationB 
by the bishop, if he thinks fit, upon cause shown ” ; her 
s{)ocial functions are undetermined, and her status is still 
in many ways indefinite. No doubt, however, further 
development is only a question of time. 

Deaconess Cecilia Robinson. The Ministry of Deaconesses, 
London, 1898. — Church Quarterlg JUvieu), vol. xlvii. p. 802 f., art. 
*^On the Early History and Modern Revival of Deaconesses.” 
London, 1899 ; and the works there referred to. — D. Latas. 
Xpt(rrtaptK'/i ’ApxatoXoyfa, vol. i. pp. 168-171. Athens, 1883. — 
TestamcTUum Domini^ ed. Rahman i. Mainz, 1899. 

(w. E. Co.) 

DMUI 86Af a lake in Palestine, so called from the 
absence of animal life in its waters. It lies nearly north and 
south, in the deepest part of the Jordan-Araba depression. 
It has no outlet, and its surface is from 1289 to 1300 feet 
below that of the Mediterranean. At its northern end' 
is the broad valley down which the Jordan flows; and 
beyond the marshy plain at its other extremity, the floor of 
the Araba rises southward to the w^atershod between the 
Dead and Red Seas (65 miles from the Dead and 46 
miles from the Red Sea; altitude 660 feet). From the 
eastern shore the ground rises abruptly in terraces to the 
Moabite plateau (3100 feet) ; and from the western with 
almost equal abruptness to the hill country of Judah 
(3300 feet). The 8loj)es on either side are deeply seamed 
by watercourses, through which winter torrents and, in 
some cases, |x3rennial streams flow to the lake. The Dead 
Sea is about 47^ miles long, and its greatest width is 9^ 
miles ; its area is about 340 square miles. It is divided 
into two unequal parts by a peninsula, cl-Lis4n, 
which breaks off on the west in a cliff about 300 feet high, 
and is connected with the Moabite shore by a narrow 
strip of marshy land. The peninsula is composed of 
white calcareous marl with beds of salt and gyi)sura, and, 
like Jebel IJsdum, which it resembles in character and 
composition, it formed part of the bed of the lake when 
its waters stood at a higher level. North of the |)eninBula 
the lake has a maximum depth of 1278 feet. South of 
it the depth is only 3 to 12 feet, and some years ago 
it was fordable opposite el-Lis4n. The marshy plain, 
es-Sebkha, at the south end is liable to inundation, and 
strewn with driftwood encrusted with salt; it extends 
southwards to a terrace 500 feet high, which marks the 
commencement of the 'Araba. At the south-west end of 
the lake is Jebel or Khashm Usdum, about 600 feet high, 
and 7 miles long, of which the lower part is formed of 
solid rock-salt. The principal aflluents, including winter 
torrents, are, on the north, the Jordan and *Ain es- 
Ruoimeh ; on the east. Wadies Qhuwoir, Zorka Ma'fn, in 
which lie the hot sulphur springs of CaUirrhoe, Mdjib 
(Arnon), ed-Dord*a or el-Kcrak, on-N'moirah, and el-Hesi or 
os-S4fich, which passes to the lake through the reed-thickets 
of es-Sebkha ; on the south, Wadies et-Taffleh, el-Jeib, and 
el-Fikreh ; and on the west. Wadies Muhauwdt and ^y41, 
*Ain Jidi, W. el-Merabba or ed-Derajeh, 'Ain Ghuweir, 
W. en-N^, and 'Ain Feshkha. It is estimated that these 
affluents pour more than six million tons of water into the 
Dead Sea daily, all of which passes off by evaporation. 

The surfach level of the lake varies with the season. 
In March 1865 it was 1292 feet below sea-level (Wilson) : 
it is highest in February or March. The boiling-point of 
the water is 221* F. The density increases from north to 
south, and with the depth — ^rapidly to a certain pointy 
after which it is more uniform. Its density at 300 vnitrei 
is 1-253, average 1*166. The solid matter at a depth of 
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300 XQ. is 27*8 jior cent, of the weight, and consists of 
chlorides of calcium, magnewa, sodium, and iwtassium, 
and in smaller proportions of bromides and sulphates of 
the same substances. The richness in bromine is held to 
indicate greatly prolonged concentration. Eggs float in 
the water. Curative properties were attributed to it in 
Homan times; and according to Mukaddasi, ad. 985, 
]jeople assembled to drink it on a feast day in August A 
bath ill the lake is wholesome and refreshing. The oily 
sensation after bathing is due to the chloride of calcium ; 
And the noisome, acrid taste to the chloride of m^^esia. 
The chloride and bromide of magnesia are fatal to all 
Animal life excepting certain microbes found in the mud 
by Ehrenberg and Lortet Fish carried down by the 
Jordan, and small fish from brackish pools and streams 
near the shore, die at once in the water of the lake. The 
water strongly aftects the eyes, and evajioration leaves a 
thick de^josit of salt. The water is limjad and trans> 
parent, and under varying conditions is deep blue or 
green in colour. Its surface, far from being motionless, 
AS some writers have supposed, is constantly rippled by 
breezes, or raised into waves by the strong northerly 
winds, and is sometimes veiled by light bluish clouds or 
haze produced by the evajioration. Molyneux, in 1847, 
and others since that date, have noticed a streak of white 
foam which sometimes stretches from the north-west end 
•of the lake towards el-Lis4n, following nearly the axis of 
the lake. From this Blanckenhorn concludes that there is 
A sub-lacustrine fissure which he considers to be thermal 
and asphaltic ; but the phenomenon is possibly duo to the 
current of the Jordan, which docs not ex])end its force 
•completely until it roaches el-Lis4n. A recent traveller, 
llev. F. Cady, writes of a strong current setting towards 
the north along the east coast; of oil floating on the 
water near the mouth of the Zerka Ma'in ; and of disturb- 
ances of level that api^ear, like those to which the Lake 
•of Greneva is subject, 1x) be duo to differences of barometric 
pressure at different points on the lake. The origin of 
these and other phenomena can only be ascertained by a 
thorough scientific examination of the lake and its basin. 
The shores are sterile and desolate from the absence of 
fresh water, and from the smallness of the rainfall, and 
not, as formerly 8upix)8ed, from the jioisonous nature of 
the air. The springs near the lake give life to thickets 
of willow, tamarisk, and acacia, which are frequented by 
birds ; and wherever, as at Engedi, there is running water 
the vegetation is almost tropical in its luxuriance. The 
]dain of Jericho is very fertile, and south of the lake the 
Arabs raise cro|>s of wheat, dura, cotton, and tobacco. 
The climate in summer and autumn is very hot and 
unhealthy ; but in winter it is good, with hot days and 
cool nights. The unhealthiness is due jiartly to the 
intense heat, and partly to the miasma from the swanqm 
and lagoons at the southern end. The scenery is remark- 
able for the brilliancy of the colouring, and the varying 
effects of light and shade. The abrupt slo[)es on either 
side, the deej) ravines on the eastern shore, and the 
intense colouring of the water combine to form a scene of 
^ndeur and beauty which has been comfiared, not 
inaptly, with the aspect of some {portions of the Lake of 
Geneva. Boats were employed on the lake in Roman, 
and possibly in much earlier, times (Tacitus, HUt. v. 6 ; 
Josephus, Ant. ix. 1, § 2 ; j5. J. iv. 7, § 6) ; they are 
represented on it in tbo mosaic map at Medcba ; and 
under the Latin Kingdom of Jerusalem the navigation 
dues formed |)art of the revenue of the Lords of Kerak. 
The use of b^ts died out when the Turks abandoned the 
country east of the Jordan to the Bedawfn. During the 
19th century boats have occasionally been used for 
exploration, and since the occupation of Moab and Edom 


by the Turks an attempt has been made to small 
steamers on the lake. 


JVfiwiw.— In the Old TeHtaiiient the Dead Sou, is railed “the 
sea,” the “salt sea,” the “soa of the Arabah,” and “the eaHtcni 
sea.” The name “Dead Sea” appyuH in the VulgaU* (.Iok. iii. 10), 
and is need by Pausanias, Galen, .Inutin, and Eiwcbiue. DicKloniK 
Siculus. Pliny, and JosephuH oaJl it the “Asphaltio Lake,” and 
others the “ Sodomitiali .sea.*' It is now known to the Arabs as 
Bahr Liit, “ the sea of Lot.” 

Otoloify. — The Iordan- Araba deiiressioii, in which the Dead 
Sea liee, was produced by siibsiuencc along a line of faults or 
fractures during tlie terrestrial inovciiients that actcompanied the 
OTadual elevation of the region out of Uie sea after the close of the 
Rociene period. As a result of the faulting, the formations on the 
omamite sides of the lake do not eorresjauid. Whilst the hills on 
tno western side arc formed entirely of Cretaceous limestones, the 
abrupt face of tlio Moabite ])lateau is eon)])OHed of a base of ancient 
volcanic rocks, upon which rest, in ascending order, red sand- 
steu«**''and conglomerates of the Carboniferous age, Carlxiniferous 
limestone, variegated sandstones (Rnbian sandstone) of Lower 
Cretaceous age, and Cretaceous limestones. The deeply cut 
ravines of the Moabite ]ilatcau owe their origin to the same sub- 
sidence, but their features, and those of the hills east and west of 
the lake, were greatly modified hy the heavy rainfall in the 
Pliocene and Pleistocene }>criods. Ten'aees of fartusiriiie deposits 
at different levels indicate that in Pleistocoue times the Jordan 
valley was occupied hy a lake 200 miles long, which had the same 
surface level m the Mediterraiionii ; and that the water gradually 
subsided until, long before tbe dawn of history, the eva|)oratiuu 
ecjualled the supidy, and the lake assumed approximately its 

{ iresent level, 'rlie surface is liable to frec^uent fluctuations of 
ovol, which, though confined to narrow vertical limits, arc suffi- 
cient to altf^r considerably the form and siqierficial extent of the 
lake. Such fluctuations arc due to a succeHsion of exceptionally 
dry or rainy seasons, to the greater or lesser of^tivity of subaqueous 
springs, to landslips, to changes in the drainage, to the gradual 
silting up of the oasiii, uud, |)ossibly, to slight earth Tnoveiueuta 
which eMca]>e detection. The annual rise and fall is cKtimated at 
from 6 to 10 fwit, but there seems to be also prolonged periods of 
high and low level. The lines of driftwood and the iiiaiks on the 
iticks show the limits of rise which might Oi'cur under (existing 
cjonditions, and a fall of 15 ft^^t is quite ixtssiblc after <>X(rep- 
tional jieriods of dryness. Such a fall would dry up almost the 
whole of the lugoon south of el-Lisdn, and effect, great enanges in the 
appearance of the lake. During the forty years 1860-1900 there 
%va8 a gi'adual rise? in the level of tlie surface, apparently coinciding 
in part with a succession of wet seasons, but accurate observations 
are wanting. A small island noar tlie north end of the lake, 
which in 18.58 was from 10 to 12 fwt above the surface, and cou- 
iiectiHl with the shore hy a causeway, has been entirely submerged 
since 1892 ; and the track between Jebel Usduni and’ the lake has 
for several years Wtm eovei-ed with water. Monthly measurements 
of the rise and fall of the lake, taken fur the Palestine £x]>loration 
Fund during an exceptionally dry year, OctolsT 1900 to Octolier 
1901, showed a rise* of 1 foot 3 int'hes ii]» to 30th March 1901, and 
then a fall of 1 foot 9 inches t«> Oetolier. Thus the level of the 
lake was lowered 6 inches during the year. The* asphalt or 
bitumen, so highly prized in ancient times, is siqiposed to be 
derived from subaqut^ous strata of bituminous limestone or marl, 
and to colhict at the bottom of the lake until it is loosened by an 
earthquake and rises to the surface. Tlie Arabs eollwit the bitumen 
which roaches the shore, and the salt of Jebel Usduni and of the 
Dead Sea has Inieii carried to Jerusalem from the earliest times. 
Hut no systomatic attempt has lieen made yet to turn the mineral 
wealth of the Dead 8('a and its basin to account. ^ 

The following analysis of water taken from the north end of the 
lake, not near ttie Joi-dan, in March 1886, when tlie level was high;j- 
was made hy Dr Beniays : — 

Sp. gi\ 1*1528 at 15*5 C. 

<irs. 


Calcium carlioriate , , . 70*00 

Calcium sulphate . . . 163*39 

Magnesium nitrate . . . 175*01 

Potassium chloride . . . 1089*06 

So^um chloride . . . 5106*00 

Calcium chloride . . . 594*46 

Magnesium chloride. . 7388*21 

Magnesium bromide . . . 345*80 

Iron and aluminium oxides . 10**50 


Organic matter, w’ater of \ 
crystallization and loss/ 


M, 942*43 
317*57 

S. III. — SO 
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DEADWOOD — DE BARY 


ThiH iH not the place to discuss the theories respecting the de- 
struction of the Cities of the Plain (Gen. xix. ). The catastrophe was 
in no way oonnectod with the formation of the Dead Sea. Some 
authorities place the cities at the south end of the lake ; but it is 
clear from tiie statements in the Rible that they were situated in 
the Jordan valley to the north of the lake. 

AuTiioitiTiEs. —Due; DE Luyxes. Voyage ExploroU'mi d la Mer 
Morte^ tome 3, OMogie par Louis Laktet, Paris, 1875.— Fuaas. 
Au 8 dem Wilson, in Ordnance Surrey qf Jerusalem ^ 

KolcH{Uit levels), and in P. E. F. Qy, Slot,, 1900.— Hull. Memoir 
on the. Ueolofjy and Ocograjthy of Arabia^ Feirma^ FaXeaiiiie^ Ac., P. 
E. Fund, 1889 ; Mount Seir, 1889. — G. A. Smith. Historieal 
Geography of the Holy Land, 1894. — Loui'isr, in ZeUschrift dea 
DeiUache.n Palilatina Vereina, xvii. 142.— Blanokrnhokn, in 
ZJKl\ r. xix. L57.— Gautier, Autoar de la MerMorte, 1901. — De 
Laptaurnt. Etude G6olofiique mr la Mer Morfe in /ievue. Jiihligue, 
vol. V. (1896).— Guay Hill and Putnam Cady in P. K. F. Qy. 
SLata., 1900, 1901. AV. W.) 

DSAdWOOdf cajiital of Lawrciico county, Soutli 
Dakota, U.S.A-, in tlio iiorthorn part of the Black Hills, 
in 44“ 23' N. lat. and 103“ 44' W. long., in the canon of 
White wood Creek, at an altitude of 4532 feet, its site is 
hilly, and its street plan irregular. It has two railways, 
the Burlington and Missouri Kiver, and the Fremont, 
Klkhorn, and ^lissouri Valley. It is the (;ommercial and 
mining centre of the Blai^k Hills. About it are several 
gold mines, characterized by the low grade of their ores, 
whi(di range from $3 to .$4 |jer ton, by their vast quantity 
and by the ease of mining and of extracting the metol. 
Thu oi’u (;ontains free gold, which is extracted by the 
simple ]iroces8 of stamping and amalgamation. Several 
hundred tons of ore are treated thus in Deadwood and its 
environs daily, and its stamp mills are exceeded in size only 
by those of the Treadwell Mine in south-eastern Alaska. 
The annual gold product of this region is about $4,000,000. 
Pojmlation (1880), 3777 ; (1890), 23G6; (1900), 3498, of 
whom 707 were foreign-born. 

Doalp a municipal borough and bathing resort in the 
St Augustine’s jiarliainentary division (since 1885) of Kent, 
England, 8 miles north-east by north of Dover by rail. The 
asphalted promenade is now nearly 4 miles long; the 
]>ier has lx?en [irovided with a j)avilion and enlarged. There 
are wcli-kiu>wn golf links. Ariia, 1124 acres. Population 
(1881), 8500 ; (1901), 10,427. There is a parish of Deal. 

De AmiciSi Edmondo (1846 ), Italian 

writer, was born at Oneglia 21st October 1846. After some 
schooling at tMneo and Turin, he was sent to the Militaiy 
School at Modena, from which ho was a[q)ointed to a 
lieutenancy in the 3rd Regiment of the line in 1865, He 
fought at the battle of Custozza in 1866. In 1867 be 
became Director of the Ifalm Afifitare, Florence. In the 
following year ho published his first book, La Vila Mill- 
tare, which consisted of sketches of military life, and 
attained wide jwjimlarity. After the overthrow of the 
Poise’s tom]>oral iKjwi'r in 1870, De Aniicis njtired from the 
armyiuid devoted himself to litorature, making his head- 
quarters at Turin. Always a traveller Viy inclination, he 
found opiK)rtunity for this in his new leisure, and some of 
his most popular books have been the product of his 
Avanderiugs. Several of these have been translated into 
English and the other principal languages of Kuroix\ 
The most important of these are his descriptions of 
8|iain (1873), Holland (1874), Constantinople (1877), and 
Morocco (1879). These have gained him reputation as a 
brilliant depicter of scenery and the external as|)ects of 
life ; solid information is not within their sphere ; and 
much of their success is owing to the opportunities they 
afford for spirited illustration. Of late years De Amicis 
has greatly extended his fame as a novelist, especially by 
Jl liominzo (Fun Maestro (1890). His poems consist 
principally of sonnets. 

De Baiy, Anton (1831-1888), Oennan botanist. 


was of Belgian extraction, but his family had long been 
settled in Germany. He was born, January 26, 1831, 
at Frankfort-on-Main. From 1849 to 1853 he studied 
medicine at Heidelberg, Marburg, and Berlin. In 1853 
he settled at Frankfort as a surgeon. In 1854 he became 
privat-docent for botany in Tubingen, and afterwards Pro- 
fessor of Botany at Freiberg (1859). In 1867 he migrated 
to Halle, and in 1872 to Strassburg, where he was the 
first rector of the newly constituted university. He 
died there January 19, 1888. In his earlier years he 
came under the influence of Mohl, Fresenius, A. Braun, 
Ehrenberg, and Johannes Miillcr, but his startling origin- 
ality and ability soon brought him into prominence, and 
he became one of Germany’s most distingi^ed biologists, 
remarkable for his broad and firm grip of the botanical 
problems of his day, and for the clear insight he brought 
to bear on investigations. 

Altliough one of his largest and most imjxirtant works 
was on the Comparative Anatomy of Ferns and Phan- 
erogams, in which he produced an account of the tissues 
of vascular plants which has never been entirely superseded, 
his treatment of the epidermal system being especially 
good, and notwithstanding his admirable acquaintance 
with systematic and field botany generally, De Bary will 
always ho rememWed as the founder of modem Mycology. 
This branch of botany he completely revolutionized in 
1866 by the publication of his celebrated Morphologie und 
Physiolo(/ie d. Pilze, &c., a classic which he rewrote in 
1884, and which has had a world-wide influence on Biology. 
His clear appreciation of the real significance of Sym- 
hiosis and the dual nature of Lichens stands out as one 
of his masterpieces, and in many ways he showed ix)wer8 
of generalizing in regard to the evolution of organisms 
which would alone have made him a distinguished man. It 
was as an investigator of the then mysterious Fungi, how- 
ever, that Dc Bary stands out first and foremost among 
tlie biologists of the 19th century. He not only laid 
bare the comjdox facts of the life-history of many forms, 
— e,g,, the Ustilagincae, Peronosporese, Uredinew, and many 
Ascomycetes, — treating them from the developmental point 
of view, in op})osition to the then j)revailing anatomical 
method of the Tulasnes, but ho insisted on the necessity 
of tracing the evolution of each organism from spore to 
spore, and by his methods of culture and accurate obser- 
vation brought to light numerous facts hitherto undreamt 
of. These his keen jierception and insight continually 
employed as the basis for hy|X)theses, which he in turn 
tested with an experimental skill and critical faculty rarely 
etiualled and probably never surjiassed. One of his most 
fruitful discoveries was the true meaning of infection as 
a moq)hological and physiological process. He traced 
this step by step in PhytophtJuora, Cysto 2 ms, Pneemia, and 
other Fungi, and so placed before the world in a clear 
light the significance of iMirasitism. He then showed by 
numerous examples wherein lay the essential differences 
between a ^mrasito and a saprophyte, a theme by no means 
clear in 1860-70, but which he himself had recognized as 
early as 1853, as is shown by his work. Die Bra^pUze, 

These researches led to the explanation of epidemic 
diseases, and De Bary’s contributions to this subject were 
fundamental, as witness his classical work on the Potato 
Disease in 1861. They also led to his striking discovery 
of heteroecism (or metcedsm) in the Uredinero, the truth of 
which he demonstrated in VHieat Rust ex|)orimontally, and 
so clearly that his classical example (1863) has never been 
other than confirmed by subsequent observers, though we 
now know much more as to details. It is difficult to 
estimate the relative importance of De Bary’s astoundingly 
accurate work on the sexuality of the Fungi. He not 
only described the phenomena of sexuality in Feronosporee 
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and Ascomycetes, — Eurotiwm^ Erysiph^^ Petiza^ 4fec., — ^but 
also established the existence of Parthenogenesis and Apo- 
gamy on so firm a basis that it is doubtful if all the 
combined workers who have succeeded him, and who have 
brought forward contending hypotheses in opposition to 
his views, have succeeded in shaking the doctrine he 
established before modern cytological methods existed. 
In one case, at least {Pyromema, c<m^tt«n«), the most 
recent and skilful investigations, with every modern appli- 
ance, have shown that De Bary described the sexual 
organs and process accurately. 

It is impossible here to mention all the discoveries 
made by De Bary. He did much work on the Chytridiese, 
Ustilaginese, Exoasceee, and Phalloidese, as well as on that 
remarkable group the Myxomycetes, or, as he himself 
termed them, Mycetozoa^ almost every step of which was 
of permanent value, and started lines of investigation which 
have proved fruitful in the hands of his pupils. Nor 
must we overlook the im|K>rtant contributions to Algology 
contained in his earlier monograph on the Oonjugatse 
(1858), and investigations on Nostocacese (1863), Chakra 
(1871), Acetabularia (1869), &c. De Bary seems to have 
held aloof from the Bacteria for many years, but it was 
characteristic of the man that, after working at them in 
order to include an account of the group in the second 
edition of his book in 1884, he found opportunity to bring 
the whole subject of Bacteriology under the infiuence of 
his genius, the outcome being his brilliant Lectwrez <m 
Bacterm in 1886. De Bary’s personal influence was 
immense. Every one of his numerous pupils was en- 
thusiastic in admiration of his kind nature and genial 
criticism, his humorous sarcasm, and his profound insight, 
knowledge, and originality. 

Memoirs of De Bary’s life will be found in Bot, CentraXhU 1888, 
vol. xxxiv. p. 93, by Wilhelm ; Ber, d. d, hot Qes. vol. vi., 1888, 
p. viii, by eacli with a list of his works ; BoU Zeitwvg, 1889, 
vol. xlvii,, No. 8, by Graf zu Sohms-Laubach. (h. M, W.) 

Debentures and Debenture Stock.— 

An advantage incident in Great Britain to incorporation 
under the Companies Acts is found in the facilities which 
it affords a trading concern for borrowing on debentures 
or debenture stock. More than four hundred millions of 
money are now invested in these forms of security. lk)rrow- 
ing is not specifically dealt wdth by the (kirapanies Acts 
at all, but that it was contemplated by the Legislature is 
evident from the provision in sect. 43 of the Act of 1862 
for a company keeping a register of mortgages and charges. 
The policy of the Legislature in this, as in other matters 
connected with trading companies, was apparently to 
leave the company to determine whether borrowing should 
or should not be one of the objects defined expressly 
or by implication in the memorandum of association. A 
comimny cannot borrow unless it is expressly or impliedly 
authorized to do so by its memorandum. In the case of 
a trading company borrowing is impliedly authorized as a 
necessary incident of carrying on the company’s business. 
Thus a company established for the conveyance of passengers 
and luggage by omnibuses, a company formed to buy and 
run vessels between England and Australia, and a company 
whose objects included discounting approved commercial 
bills, have all been held to be trading companies with an in- 
cidental power of borrowing as such to a reasonable amount. 
A building society, on the other hand, has no inherent 
power of borrowing, though a limited statutory power 
was conferred on such societies by the Building Societies 
Act, 1874; nor has a society formed not for gain but 
to promote art, science, religion, charity, or any other 
useful object. Public companies again, formed to carry 
out some undertaking of public utility, such as docks. 
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water-works, or gas-works, and governed by the U(impanie.s 
Clauses Acts, have only limited powers of borrowing. 

The indefiniteness of an implied power of borrowing, 
even when it attaches, has led to a general power of borrow- 
ing being usually inserted in a coini>any’s memorandum of 
association. It is left to the articles to define tlie amount 
to be l^rrowed, the nature of the security, and the condi- 
tions, if any, such as the sanction of a general meeting of 
shareholders, on which the power is to bo exercised. 
Under the Companies Act, 1900, a company cannot 
exerci^ any borrowing power until it has fulfilled the 
conditions prescribed by the Act entitling it to commence 
business. A person who is proi)osing to lend money to a 
company must be careful to acquaint himself with any 
regulations of this kind, and to see (1 ) that the memorandum 
and articles of association authorize Growing, and (2) that 
the borrowing limit is not being exceeded, for if it should 
turn out that the borrowing was in excess of the comi)any’8 
powers and ultra virez, the company cannot be bound, 
and the borrower’s only remedy is against the directors for 
breach of warranty of authority, or to be surrogated to the 
rights of creditors paid out of the borrowed moneys. A 
company proposing to borrow usually issues a prospectus, 
similar to the ordinary share prospectus, stating the amount 
of the issue, the dates for payment, the particulars of the 
l)roperty to be comprised in the security, the terms as 
to redemption, and so on, and inviting the public to sub- 
scribe. Underwriting is also resorted to, as in the case 
of shares, to insure that the issue is taken up. There 
is no objection to a company issuing debentures or de- 
benture stock at a discount, as there is to its issuing its 
shares at a discount. It must borrow on the best terms it 
can get. A prospectus inviting subscriptions for deben- 
tures or debenture stock comes within the terms of the 
Directors Liability Act, 1890, and persons who are parties 
to it have the onus cast upon them, should the prospectus 
contain any misstatements, of showing that, at the time 
when they Issued the prospectus, they had reasonable 
grounds to believe, and did in fact believe, that the state- 
ments in question w^ere true ; otherwise they wdll be liable 
to pay compensation to any person injured by the mis- 
statements. 

The usual mode of borrowing by a company is either on 
debentures or debenture stock. Etymologically, debenture 
is merely the Latin word “ dehmiur *' — the first word in a 
document in common use by the Crown in early times 
admitting indebtedness to its servants or soldiers. This 
was the germ of a security which has now, with the ex- 
pansion of joint-stock company enterprise, grown into an 
instrument of considerable complexity. 

The Floating Debenture , — The form of debenture chiefly 
in use at the present day is that known as the floating 
debenture. By it the company covenants to pay to the 
holder thereof the sum secured by the delxjnture on a 
specified day (usually ten or fifteen years after the date of 
issue), or at such earlier date as the princi])al moneys be- 
come due under the provisions of the security, and in the 
meantime to pay interest until repayment, or until the 
security becomes enforceable under the conditions ; and 
the company further charges its undertaking and all its 
property and assets, including its uncalled capital, with 
the payment of the amount secured by the debentures. 
The word “property” by itself will not cover uncalled 
capital. This is the body of the instrument ; on its back 
is endorsed a series of conditions, constituting the terms 
on which the debenture is issued. Thus the debenture- 
holders are to rank pari pa^m with one another against 
the security ; the debenture is to be transferable free 
from equities between the company and the original holder; 
the charge is to be a floating charge, and is t(^ be enforce- 
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able in certain evente : for instance, if the interest is in 
arrear for three months, or if a ivinding up order is made 
against the company, or a resolution for winding up is 
passed. Other events are sometimes added accelerating 
payment. The conditions also provided for the mode and 
form of transfer of the debentures, the death or bankruptcy 
of tlie holder, the place of imyment, &c. The term “float- 
ing charge ** is used to distinguish it from one that is fixed, 
'riie charge attaches as soon as the debenture is issued, 
but it attaches to the assets for the time being only, 
it leaves the company free (or, to put it otherwise, gives 
it a licence) to sell, mortgage, lease, and otherwise deal 
with such assets as if no charge existed. This licence is 
involved in the fact that the debenture-holders’ charge 
is C l the comimny’s undertaking, which implies that the 
undertaking is to remain a going concern. The licence 
extends, however, only to dealings in tfie ordinary courM 
of huBvmu; it does not entitle a comiiany to sell thli 
whole of its undertaking and assets. Payment by a com- 
pany of its just debts is always in the ordinary course of 
l)usine8s, but satisfaction by execution levied in invitum 
is not 

Every debenture must now, under the Companies Act, 
1900, l^ar the registrar’s certificate of registration. This 
floating form of security is found very convenient both 
to the borrowing com|iany and to the lender. The 
(H>m{>any is not embarrassed by the charge, while the 
lender has a security covering the whole assets for tho 
time being, and can intervene at any moment by obtaining 
a receiver if his security is imperilled, oven though none 
of the events in which the principal moneys are made pay- 
able have happened. If any of them has happened, 
<lefault in ])ayinont of interest, or a resolution by the com- 
IHiiiy to wind up, the payment of the principal moneys is 
iK'celerated, and a debenture-holder can at once commence 
an action to obtain jmyment and to realize his security. 
.Vt times a [)roviso is inserted in the conditions endorsed 
on the debenture, that the company is not to create any 
mortgage or charge ranking in priority to or pwt'i pa^m 
with that contained in the debentures without the consent 
of the debenture-holders. 

Truat - -When the amount borrowed by a com- 

]>any is large, and it is not meant that it should be soon 
])iiid olf, it is very common for the company to execute a 
’friist Deed by way of further security. The object of 
such a trust deed is twofold: (1) it conveys sjx^cific pro- 
l>erty to tho trustees of the deed by way of legal mort- 
gage (the charge contained in the debentures is only an 
ociuitable security), and charges all the remaining assets 
in favour of the delienture-holders, with appropriate pro- 
visions for enabling them, in certain events similar to 
those expressed in the delienturc conditions, to enforce the 
.security, and for that puqiose to enter into possession and 
carry on the business, or to sell it and distribute the 
profits; (2) it organizes the debenture-holders and con- 
stitutes in tho trustees of the deed a set of ex|jerienced 
and business-like men who can watch over the interests 
of the debenture-holders and take Bte^)s for their protec- 
tion if necessary. In particular it provides machinery 
for the calling of meetings of debenture-holders by the 
trustees, and empowers a majority of (say) two-thirds 
or three-fourths in number and value at such meeting 
to bind the rest to any compromise or arrangement 
Avith tho company which such majorities may deem 
beneficial This is found a very useful power, and 
may save recourse to a scheme of arrangement under the 
machinery of the Joint-Stock Companies Arrangement 
Act, 1870. 

Registration of Mortgages and Charges , — A com^ny is 
bound, under the Companies Act, 1862, to keep a register of 


I mortgages and charges, open for the inspection of creditors. 

I It is also bound now, under the Companies Act, 1900, to 
register with the registrar of joint-stock companies at 
Somerset House all mortgages and charges of certain 
specified kinds made by the company, otherwise the 
security will be void. 

Debentures Registered and to Bearer , — Debentures are 
usually of two lunds — (1) registered debentures, and (2) 
debentures to bearer. Kegistered debentures are transfer- 
able only in the books of the company. Debentures to 
bearer are negotiable instruments, and pass by delivery. 
Coupons are attached for interest. Sometimes debentures 
to bearer are made exchangeable for registered debentures, 
and vice versd. 

Redemption , — A company generally likes to reserve to 
itself a right of redeeming the security before the date 
fixed by tho debenture for repayment ; and accordingly r. 
|K>wer for that purpose is generally inserted in the condi- 
tions. But as del^nture-holders, who have got a satis- 
factory security, do not wish to be paid off, the right of 
redemption is usually qualified so as not to arise till (say) 
live years after issue, and a premium of 5 per cent, is 
made payable by way of bonus to the redeemed debenture- 
holder. The number of debentures to be redeemed each 
year is also limited. The selection is usually made by 
drawings held in the presence of the directors. A sinking 
fund is a convenient means often resorted to for redemp- 
tion of a debenture debt. Such a fund is formed by the 
comi)any setting apart a certain sum each year out of the 
profits of the company after (>ayment of interest on the 
debentures. 

Debenture Stock , — Debenture stock bears the same rela- 
tion to debentures that stock does to shares. “ Debenture 
stock,” as Lord Lindley states {Companies, 5th ed. 195), 
“is merely borrowed capital consolidated into one mass 
for the sake of convenience. Instead of each lender 
having a separate bond or mortgage, he has a certificate 
entitling him to a certain sum, being a portion of one 
large loan.” This sum is not uniform, as in the case of 
debentures, but variable. One debenture-stockholder, for 
instance, may hold £20 of the debenture stock, another 
£20,000. It is this divisibility of stock in fact, whether 
debenture or ordinary stock, into quantities of any amount, 
which constitutes its peculiar characteristic, and its con- 
venience from a business point of view. It facilitates 
dealing with the stock, and also enables investors with 
only a smaU amount to invest to become stockholders. 
The property comprised in this security is generally the 
same as in the case of debentures. Debenture stock created 
by trading companies differs in various particulars from 
debenture stock created by public companies governed by 
tho Companies Clauses Act. The debenture stock of 
trading companies is created by a contract made between 
the company and trustees for the debenture-stockholders, 
known as a debenture-stockholders’ trust deed, analogous 
in its provisions to the trust deed above descried as used 
to secure debenturea By this deed the company acknow- 
ledges its indebtedness to the trustees as representing the 
del^nture-Btockholders to the amount of the sum advanced, 
covenants to pay it, and conveys the subject matter by 
way of security to the trustees with all the requisite 
powers and provisions for enabling them to enforce the 
security on default in pa 3 anent of interest by the company 
or the happening of certain specified events evidencing 
insolvency. The company further in pursuance of the 
contract enters the names of the subsisting stockholders in 
a register, and issues certificates for the amount of their 
respective holdings. A deed securing debenture stock 
requires an ad valorem stamp. 

Remedies , — When debenture -holders’ security becomes 



DEBRECZEN— DECATUR 


enforceable there are a variety of remedies open to them. 
These fall into two classes — (1) remedies available with- 
out the aid of the Court ; (2) remedies available only with 
the aid of the Court. 

(1) If there is a trust deed, the trustees may appoint a 
receiver of the property comprised in the security, and they 
may also sell under the powers contained in the deed, or 
under § 25 of the Conveyancing Act, 1881. Sometimes 
similar powers — to appoint a receiver and to sell — are 
inserted in the conditions endorsed on the debenture. 

(2) The remedies with the aid of the Court are-^) 
an action by one or more debenture-holders on behalf of 
all for a receiver and to realize the security; (h) an 
originating summons for sale or other relief, under Rules 
of Supreme Court, 1883, O. 55, R. 5a ; (c) an action for 
foreclosure where the security is deficient, — all the deben- 
ture-holders must be parties to this proceeding; (d) a 
wdnding-up petition. Of these modes of proceeding, the 
first is by far the most common and most convenient. The 
company is generally consenting, and the action comes on 
for judgment on agreed minutes, when the Court directs 
accounts and inquiries as to who are the holders of the 
debentures, what is due to them, what property is com- 
j)rised in the security, and gives leave to any of the parties 
to apply in chambers for a sale. If the company has 
gone into liquidation, leave must be obtained to commence 
or continue the action, but such leave in the case of 
debenture-holders is ex debito jiMtiticb, The administration 
of a company’s assets in such actions by debenture-holders 
(debenture-holders’ liquidations, as they are called) has of 
late encroached very much on the ordinary administration 
of winding up. The chief sufferers from the floating 
security, when it comes to be enforced on winding up, 
are the company’s unsecured creditors, who find that every- 
thing belonging to the company, uncalled capital included, 
has been pledged to the debenture-holders. The conven- 
tional answer is that such creditors might and ought to 
have inspected the company’s register of mortgages and 
charges. 

Recomtniction, — When a company reconstructs, as it 
often does in these days, the rights of debenture-holders 
have to be provided for. Reconstructions are mainly of 
two kinds — (1) by arrangement, under the Joint-Stock 
Companies Arrangement Act, 1870, and (2) by sale and 
transfer of assets, either under § 161 of the Companies 
Act, 1862, or under a |K)wer in the company’s memorandum 
of association. Under the Joint-Stock Companies Act a 
petition for the sanction of the Court to a scheme is pre- 
sented, and the Court thereupon directs meetings of 
creditors, including debenture -holders, to be held. A 
three-fourths majority in value of debenture-holders present 
at the meeting in person or by proxy binds the rest. 
Debenture -holders claiming to vote must produce their 
debentures at or before the meeting. Under the other 
mode of reconstruction — sale and transfer of assets — there 
is usually a novation, and the debenture-holders accept the 
security of the new company in the shape of debentures of 
equivalent value or — occasionally — of fully paid preference 
shares. 

A point in this connexion, which involves some hardship 
to debenture-holders, may here bo adverted to. It is a 
not uncommon practice for a solvent comi:)any to jmss a 
resolution to wind up voluntarily for the purj) 08 e of 
reconstructing. The effect of this is to accelerate payment 
of the security, and the debenture-holders have to accept 
their principal and interest only, parting with a good 
security and perhaps a premium which would have accrued 
to them in a year or two. The company is thus enabled 
by its own act to redeem the reluctant debenture-holder on 
terms most advantageous to itself. To obviate this hard- 
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ship, it is now a usual thing in a debenture-holders’ trust 
deed to provide — the committee of the London Stock 
Exchange indeed require it— that a premium shall be [>aid 
to the debenture - holders in the event of the security 
becoming enforceable by a voluntary winding up with a 
view to reconstruction. 

FMu: Companu8,---Vxkb\\Q companies, companies 
incorporated by simcial Act of Parliament for carrying on 
undertakings of public utility, form a class distinct from 
trading companies. The borrowing powers of these com* 
l>anie^ the form of their debenture or debenture stock, and 
the rights of the debenture-holders or debenture-stock- 
holders, depend on the conjoint operation of the companies’ 
own special Act and the Companies Clauses Acts, 1845, 
1863, and 1869. The provisions of these Acts as to 
borrowing, being express, exclude any implied power of 
J)prrowing. The first two of the above Acts relate to 
nfortgages and bonds, the last to debenture stock. The 
policy of the Legislature in all these Acts is the same, 
namely, to give the gr^test facilities for borrowing, and 
at the same time to take care that undertakings of public 
utility which have received its sanction shall not be broken 
up or destroyed, as they would be if the mortgagees or 
debenture - holders were allowed the ordinary rights of 
mortgagees for realizing their security by seizure and sale. 
Hence the Legislature has given them only the fruit of 
the tree,” as Lord Cairns expressed it. I’hc debenture- 
holders or the debenture-stockholders may take tlie earnings 
of the company’s undertaking by obtaining the appoint- 
ment of a receiver, but that is all they can do. They 
cannot sell the undertaking or disorganize it by levying 
execution, so long as the company is a going concern ; but 
this protecting principle of public policy will not be a bar 
to a debenture-holder, in his character of creditor, present- 
ing a petition to wind up the company, if it is no longer 
able to fulfil its statutory objects. Railway companies are 
affected by further special legislation, which will be found 
in the Railway Companies Powers Act, 1864, the Railways 
Construction Facilities Act, 1864, and the Railway 
Securities Act, 1866. 

Municipal Corporations and County Councils, — Th(jse 
bodies are authorized to borrow for their proper purposes 
on debentures and debenture stock wdth the sanction of 
the Local Government Board. See the Municipal Corpora- 
tions Act, 1882, the Ixx^al Authorities lioans Act, 1875, and 
the Local Government (England and Wales) Act, 1888. 

United States , — In the United States there arc two meanings ot 
delieiitiire — (T) a Iwnd not setmred by mortgage; (2) a certilicato 
tJiat the United States is indebl^l to a cci-biin jierson or his assigns 
in a certain sum on an ariditcd account, or that it will refund a 
certain sum paid for duties on iiiiiiorted goods, in case thi'y uro 
subsequently exported. 

Bibtjoorapuy. — Manson. Debentures ami Debenture Stock, 
London, 1894. — Simonson. Debentures and Debenture Stock, 
London, 1898. — Palmer. Company Precedents, 7th ed. (Dc- 
be^iiures), London, 1900. (e. Ma.) 

Dabracxorii a municiiial town of Hungary, 114 
miles east of Buda])cst, with (1900) 75,006 inhabitants. 
The country belonging to the town forms a vast plain 370 
square miles in extent, on which are ftjw dwelling-places, 
but where roam hundreds of thousands of cattle, horses, 
sheep, and pigs. 

Debu Lake. SeeNioER. 

E>ecatur| capital of Macon county, Illinois, U.S.A., 
near the Sangamon river, at an altitude of 668 feet. Its 
site is level, its street plan regular, and it has a good 
water supply and well paved streets. Five railways meet 
here, making it a commercial ix)int of much imiwrtance. 
Among its manufacturing establishments are flour-mills 
and car shojxs, and in its vicinity are coal-mines. Popula- 
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tion (1880), 9547; (1890), 16,841; (1900), 20,754, of 
whom 1939 were foreign-born and 620 negroes. 

D 6 C 0 JBevlll 69 a town and railway station in the 
arrondissement of Villefranche, department of Aveyron, 
France, 22 miles in direct line north-west of Kodez. Coal 
and iron are worked in the vicinity, and supply the raw 
material for very important ironworks, first established 
in the year 1827 by the Due Decazes, which have since 
grown to such magnitude that the town ranks as the chief 
centre of the coal and iron industry in the south-west of 
France. Free schools and various benevolent institutions 
for the workjKJojjle arc in o])eration. A statue commemo- 
rates the founder. Population (1881), 6793; (1896), 
7434, (comm.) 9634; (1901), 11,536. 

Decimal System. See Weights and Measures. 

Dtfd4a||fatell| a sea^Kirt of Turkey, capital of the 
province of the same name, about 10 miles north-west of 
the mouth of the Maritza. Till 1871 it was a mere cluster 
•of fishermeii^s huts. A new town then liegan to spring up, 
settlers being attracted by the prosjiect of oiJening up a trade 
in the j)roducts of a vast forest of Valonia oaks which grew 
near. In 1873 it was made the chief town of a Kaza^ to 
which it gave its name, and a Kaivvikam was apiminted 
to it. In J 884 it was raised in administrative rank from a 
Kaza to a Sandjak^ and the governor became a MtUesmrif, 
I II 1 889 the Greek Archbishopric of Enos was transferred to 
DfSddagatch. On the ojxming, early in 1896, of the Con- 
stantinople-Salonica Railway, which has a station here, a 
large projxirtion of the extensive transit trade which Enos, 
situated at the mouth of the Maritza, had acquired was 
immediately diverted to Di^d^agatch, and an era of un- 
prec.edented prosi)erity bejgan ; but when the railway con- 
necting Burgas on the Black Sea with the interior was 
o]>ened, in 1898, it lost all it had won from Enos. The 
Valonia trade, however, has steadily develo})od, and is 
supplemented by the export of a certain amount of timber 
and some almonds. But until the o|)en roadstead is con- 
verted into a well-sheltered harbour it will be impossible 
for this ])lace to become the entrepot which its }K)sitiou 
otherwise eminently qualifies it to be. It has no manu- 
facturing industry of any kind. Its pojiulation numbers 
about 4000 souls, of whom 2500 are Greeks. Austria- 
Hungary, France, Great Britain, Greece, and Russia have 
consular representatives at D4d«iagatch, and Bulgaria has 
an agent there. In digging out the foundations of their 
houses, the settlers found many ancient tombs. Probably 
theses art? njli(!s, not of the necropolis of the ancient Zone, 
but of a of Dervishes, of the D 6 d 6 sect, which was 
established shortly after the conquest, and whose occuiiants 
gave to the place its name - -Dddciagatch. 

DodhftlTly capital of Norfolk county, Massachusetts, 
U.S.A., with an area of 23 square miles of quite level 
<*ountry. There are thnjo villages in the town, known as 
Dedham, East Dt?dham, and Oakdale. The town is 
traversed by the Now York, New Haven, and Hartford 
Railway. The chief industry is the manufacture of 
woollen goods. Population (1880), 6233; (1890), 7123; 
(1900), 7457, of whom 2186 were foreign-born and 65 
negroes. 

Daor. — The classification of the family Cervidae has 
b(»en much altered since the article in Ency, Brit vol. vii. 
was written. Deer are now arranged as follows: — First, 
the Reindeer {Rangifer tarandu»\ with several local races, 
distinguished from all other forms by the presence of 
antlers in both sexes. Second, the Elks {Aken), in which 
the antlers diverge at right angles to the middle line of 
the skull. Third, the typical Deer {Cer\m»), characterized 
by the antlers diverging obliquely to the middle line of the 


skull, and having a brow-tine. They include the typical^ 
or Red Deer group, containing the Red Deer (C. elaphus\ 
Hangul (C. cashmiriafiims\ Shou ( 6 \ ajfinis), Duke of 
Bedford’s Deer ((7. xanthopygtLs\ and the Wapiti (C. 
canadensis), of wmeh a variety is found in Central Asia. 
Also the Sika group (sub-genus Pseudaxis), as represented 
by the Japanese Deer (C. sica) and Pekin Deer (C. 
Iu)rtulortm). The Fallow Doer (C. dama) represents a group 
by itself. This is followed by the Oriental Rusine group 
(Rttsa), with 3-tined antlers, as represented by the numerous 
races of the Bambar {C, imicolor), the Rusa (C, hippel- 
aphus), the Chital (C. axis), and many smaller forms. Thu 
Swamp-Deer (C. duvauceli) and Thamin ( 6 ’. eldi) are 
well-known members of the last, or Rucervine group, 
which is likewise Oriental. The five species of Muntjoc 
constitute the fourth genus {C&rvvZus) of the family ; while 
the fifth is formed by the Tufted Deer (Elaphodus) of 
North China and Tibet. Then follows the hornless Chinese 
Water-Doer (Hydrelaphus), which is succeeded by the 
Roes {Capreolus), These latter have no brow-tine, and 
the same is the case with the much larger Pere David’s 
Deer {Elaphurm davklianm), now known only in captivity. 
Allied to the last are the numerous species of American 
Deer {Mazamd), of which the common species ( M, artieri- 
cana) represents one group {Odocoileus), the Marsh-Deer 
(Jf. dichotoma) a second (Blastmeros), the Guemals ( J/. 
hisvlca and AT. antisiensis) a third {Xenelaphus), and the 
Brockets a fourth. Lastly, we have the diminutive 
American Pudus {Pvdua), and the Musk-Deer (Moschus), 
which forms a subfamily apart. (r. l*.) 

or 0 * 8 , a corjiorate town of Eastern Hungary, 
48 miles north-north-oast of Kolozvdr, on the river Bzamos. 
Population (1 900), 9888. Among several ancient buildings 
the most noteworthy is the Gothic Calvinist church, con- 
structed in 1450. There is a large distillery in the town. 

DofIftnCOp capital of Defiance county, Ohio, U.B.A., 
on the Maumee river, at the mouth of the Auglaize, 
at an altitude of 695 feet. It has two railways, the 
Baltimore and Ohio, and the Wabash, and it is the seat 
of Defiance College. Population (1880), 5907 ; (1890), 
7694; (1900), 7579, of whom 960 were foreign-born and 
39 negroes. 

Dagras, Hilaire Qermain Edipard (1834- 

), French painter, waa born in Paris, 19th July 1834. 

Entering in 1855 the Ecole des Beaux Arts, ho eally 
developed independence of artistic outlook, studying under 
Lamothe. He first exhibited in the Salon of 1865, con- 
tributing a “War in the Middle Ages,” a work executed in 
pastel. To this medium he was ever faithful, using it for 
some of his best work. In 1866 his “Steeplechase” re- 
vealed him as a painter of the racecourse and of all the most 
modern asixicts of life and of Parisian society, treated in 
an extremely original manner. He subsequently exhibited 
in 1867 “Family Portraits,” and in 1868 a portrait of a 
dancer in the “Ballet of Za S&wrce"' In 1869 and 1870 
ho restricted himself to portraits; but thenceforward ho 
abandoned the Salons and attached himself to the Im- 
pressionists. With Manet and Monet he took the lead 
of the new school at its first exhibition in 1874, and 
repeatedly ’ contributed to these exhibitions (in 1876, 
1878, 1879, and 1880). In 1868 he had shown his first 
study of a damcer, and in numerous ])astels he proclaimed 
himself the painter of the ballot, rejiresenting its figurantes 
in every attitude wdth more constant aim at truth than 
grace. Several of his works may be seen at the Luxembourg 
(Gallery, to which they were bequeathed, among a 
collection of impressionist pictures, by M. Caillebotte. In 
1 880 Dogas showed his powers of observation in a set of 
“ Portraits of Criminals,” and he attempted modelling in a 
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Dancer,” in wax. He afterwards returned to his studies | 
of the sporting world, exhibiting in December 1884 at the i 
Petit Gallery two views of “llaces” which had a great 
success, proving the increasing vogue of the artist among 
collectors. Ho is ranked with Manet as the leader of 
the “impressionist school.” At the eighth Impressionist 
Exhibition, in 1886, Degas continued his realistic studies 
of modern life, showing drawings of the nude, of work- 
women, and of jockeys. Besides his pastels and his 
paintings of genre and portraits — ^among these, several 
likenesses of Manet — Degas also handled his favourite 
subjects in etching and in aquatint ; and executed several 
lithographs of “Singers at Caf^s-concert,” of “Ballet- 
girls,” and indeed of every possible subject of night-life 
and incidents behind the scenes. Degas is reputed not to 
have striven for oiiicial recognition; but his work is 
to be seen not only at the Luxembourg but in many of the 
great private collections in Paris, as in those of M. 
Camondo and M. Manzi, in England and America. In 
the Centenary Exhibition of 1900 he exhibited “The 
Interior of a Cotton-Broker’s Office at New Orleans” 
(belonging to the Museum at Pau) and “The llehearsaL” 

Soo also G. Mooiie. ** Degas, the Painter of Modern Life,'* 
Magazine of Art, 1890. — J. K. Huysmans. Certahit. Paris, 
1889.— G. Geffhoy. La vie Artistiqve, (3« Serie.) Paris, 1894. 

DshrOf a town of British India, headquarters of the 
Dehra Dun district. In 1881 the iwpulation was 18,959 ; 
in 1891 it was 25,684 ; the municipal income in 1897-98 
was lls.27,518 ; the death-rate in 1897 was 27*15 per 
thousand. It is the headquarters of the Trigonometrical 
Survey, and of the Forest Department, besides being a can- 
tonment for a Gurkha regiment; it has an American 
Presbyterian mission. 

Dohrci a district of British India, in the 

Meerut division of the North-West Provinces. Its area is 
1193 square miles. The iK>pulation in 1881 was 144,070; 
in 1891 it was 168,135, giving an average density of 141 
]x>,rsons per square mile. In 1901 the jK)pulation was 
177,646, showing an increase of 6 jier cent. The land 
revenue and rates were Ks. 1,1 2,666, the incidence of 
assessment being R. 0-5-9 jier acre; the cultivated area 
in 1896-97 was 87,912 acres, of which 23,441 were 
irrigated ; the number of police was 372 ; there were 22 
vernacular schools, with 705 pupils ; the death-rate in 1897 
was 24*25 per thousand. A railway to Dehra from Har- 
dwar, on the Oudh and Rohilkhand line (32 miles), was 
comjdeted in 1900. Up to 1897-98 the capital outlay on 
the Dun canals was Rs. 7, 15, 311 ; the net receipts in that 
year were Rs.68,151, showing a profit of 9*5 per cent. 
There are four printing-presses, issuing two English and 
one vernacular uewspa{)ers ; and three breweries. Tea 
gardens cover an area of nearly 5000 acres. 

Deltp or D 0 ir 0 S-Zor| a town of Asiatic Turkey, 
on the nght bank of the Euphrates, at an altitude of 
806 feet. It is the capital of the Zor saujak, which was 
fonned in 1857, and includes Rds el-'Ain to the east, and 
Palmyra to the west of the river. The town is connected 
by a bridge with an island, whence there is a ferry to 
the left bank. The climate is healthy, but hot. Large 
numbers of sheep and camels are bred in the sanjak, and 
cereals are grown. Roads lead to Alopijo and Damascus, 
and, by Sinjar, to Mosul. The population of the sanjak 
is 100,000, chiefly nomads; of the town, 7000, including 
a few Christians and Jews. 

D 0 kalb, a city of Dekalb county, Illinois, U.S.A., 
in the northern part of the state, at the intersection of two 
railways. Population (1890), 2579; (1900), 5904, of 
whom 1520 were foreign-born. 
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D0kk0rp Edward DOUW00 (1820-1887), the 
Dutch writer, commonly known as Multatuli, was Iwrn 
at Amstertiam on the 2nd of March 1820. His father, 
a ship’s captain, intended his son for trade, hut this 
humdrum pros^ject disgusted him, and in 1838 lie went 
out to Java, and obtained a |K»st in tlie Inland Revenue. 
He rose from one position to another, until, in 18.51, 
he found himself assistant resident at Ainbojna, in the 
Moluccas. In 1857 he was transferred to Lehak, in the 
Bantam residency of Java. By tJiis tinni, liowever, all 
the secrets of Dutch administration were known to him, 
and he had begun to protest against the abuses of the 
colonial system. In conseciueiice he was threatened with 
dismissal from his office for liis o|)euuess of speech, and, 
throwing up his appointment, he returned to Holland in a 
state of fierce indignation. He determined to exjwise in 
detail the scandals he had witnessed, and he In^gan to do 
so in newsjmjier articles and pamphlets. Little notict*, 
however, was taken of his protestations, until, in 1860, he 
published, under the pseudonym of “Multatuli,” his romance 
entitled Ma,r I/avelaar, An attemjjt was made to ignore 
this brilliant and irregular lK)ok, but in \'ain ; it was 
read all over Eurojxs. The exposure of the abuse of 
free labour in the Dutch Indies w^as coirqilete, although 
there were not wanting apologists wdio accused Dekker’s 
terrible pictims of being over-coloured. He was now 
fairly launched on literature, and he lost no time 
in publishing Love Letters (1861), w'hich, in spite of 
their mild title, ]irov(jd to l)e mordant satires of the? 
most rancorous and unsparing kind. The literary merit 
of Multatuli’s work was much contested ; he received 
an unexj>ected and most valuable ally in Vosmac'T. He 
continued to write much, and to faggot his miscellanies in 
uniform volumes called Ideas, of which sevtm api)eared 
between 1862 and 1877. Douwes Dekker (juitted Holland, 
shaking off her dust from his feet, and went to live at 
Wiesbaden. He now made several attempts to gain the 
stage, and one of his })ioce8, The Srhod fm- Princes, 
1875 (published in the fourth volume of Ideas), pleased 
himself so highly that lie is said to liave styled it the 
greatest drama ever written. It is a fine poem, written 
in blank verse, like an English tragedy, and not in 
Dutch Alexandi’ines ; hut it is imdramatic, and lias not 
held the boards. Douwes Dekker moved his residence to 
Nieder Ingelheim,on the R]iine,and tliere he died on the 1 9th 
of February 1887. Towards the end of his career he w^as 
the centre of a cniwd of disciples and imitators, who did 
his reputation no sendee ; he is now\ again, in danger of 
being read too little. To understand his fame, it is neces- 
sary to reniemlxjr the sensational way in which he broke 
into the dulncss of Dutch literature forty years ago, like a 
flame out of the Far East. He was ardent, provocative, 
jicrhaps a little hysterical, but he made himself heard all 
I over Euroiie. He brought an exceedingly scvci’e indict- 
ment against the egotism and brutality of the administrators 
of Dutch India, and he framed it in a literary form which 
was brilliantly original. Not satisfied wdth this, he 
attacked, in a fury that was sometimes blind, everything 
that seemed to him falsely conventional in Dutch religion, 
government, society, and morals. He resiiccted nothing; 
he left no institution untouched. Now" that it is possibfe 
to look back uiwn Multatuli without j)assion, we see^ in 
him, not what Dutch enthusiasm saw, — “ the second writer 
of Euroi)e in the nineteenth century ” (Victor Hugo being 
presumably the first), — but a great man who was a power- 
ful and glowing author, yet hardly an artist, a reckless 
enthusiast, who was insjnred by indignation and a burning 
sense of justice, wiio cared little for his means if only ho 
could produce his efiect. He is seen to his best and worst 
in Max Uavelaar ; his Ideas, hard, fantastic, and sardonic^ 
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fleldotn oiTor any solid satisfaction to the foreign reader. 
But Multatuli deserves remembrance, if only on account 
of the unequalled effect his writing had in rousing Holland 
from the intellectual and moral lethargy in which she lay 
half a century ago. (e. g.) 

Delane, ilohn Thadeus (1817-1879), 

editor of The Timely was born 11th Octolwr 1817, in 
London, being the second son of Mr W. F. A. Delane, a 
liarristcr who was employed by Mr Walter in The Tmm 
office. While still a lK>y he attracted Mr Walter’s atten- 
tion, and it was always intended that he should find work 
on the paper. Ho n5ceivod a good general education at 
[irivate schools and King’s College, London, and also at 
Mjigdalen Hall, Oxford ; and after biking his degree in 
18IVJ, he read for the Bar, Unrig called in 1847. Mean- 
while he had already liegun work for The Tinws as a 
roiKirter; and in 1841, on the death of Mr Barnes, he 
succeeded him as editor, a jsist wliicli he occupied for 
thirty-six years. He was not hinisc4f a writer, but he was 
the greatest newsjMiiier editor of liis time, and jierhajis of 
any time. Though he wxmt into sfw^iety and had a jxisition 
there sucli as no journalist liiwl previously enjoyed, using his 
opiiortunitios with a simi intuition fov the iN.iy in which 
events would move, he liad no liking for ]»ersonal ]»ublicity, 
but was <?areful to ])rcsorve his inqiorsonality as an editor, 
and to merge liimself in the newspa|)er which he ri^presented. 
liis triumph was the triunijih of 7'he which under 

his regime attained an influcinjc which has never been 
surpassed. He was a man of many iiitei*ests and great 
judgment; capable of long application and concentrated 
attention, with power te sei/.e always on the main ])oint 
at issue, aiul rapidly master tlie essential facts in the 
most (complicated affair. His general ]K)licy was to 
keep the pajKjr a national organ of opinion al»ove party, 
but witJi a tendency to sympathize with the LiUral move- 
ments of tlie day. He admired i’almcrston and resj-iected 
Lord Alierdoen, and was of considerable use to both ; and 
it was Lord Alxjrdeen himself wlio, in 1845, told him of 
the im])ending rt^js^al of the Corn Laws, an incident round 
which many incorrect stories hin e gatlieml. The history, 
however, of the events during the thirteen administrations, 
Ixstween 1841 and 1877, in which 77i<? Tltms^ and therefore 
Delano, ]ilayed an imiiortant jmrt cannot here be recajdtu- 
lated. In 1877 his health gave way, and he retired from 
the editorship; and on 22nd NovemlKjr 1879 he died at 
Ascot (ir. CM.) 

De la Rue, Warren (1815-^1889), BritUh 
astronomer and chemist, son of Thomas de la Hue, the 
founder of the large firm of stationers of that name in 
London, Wiis born in Guernsey on 18th January 1815. 
Having trompleted his educiition in Pai’is, ho entered his 
father’s business, but in Jiis leisure hours he devoted him- 
self with success to chemical and electrical researches, and 
betwetm 183G and 1848 published several ])a]>ers on these 
subjects. Towards the end of this ijericnl he was attracted 
to iistronomy, and with the aid of a 13-inch reflecting 
telescope, the optical juirts of which were nuidcj entirely by 
hfioiself, lie executed many di’awings of the celestial bodies 
of sin^lar beauty and fidelity. His name, however, 
will be chiefly remembered as one of the earliest and most 
Hiicicessfiil pioneera in the application of the art of photo- 
graphy to astronomical research. In the year 1851 his 
attention was draivn to a daguen'eotyjxs of the moon by 
G. P. Bond, which was exhibited at the Great Exhibition 
of that year. Encouraged by this first attempt, and 
employing the more rapid wet - collodion pitKiess, ho 
aucceeded before long in obtaining exquisitely defined 
automatic pictures of the moon, which remained unsur- 
}iaased until the ap|)earauce of the Hutherfurd photographs 


in 1865. In 1854 he turned his attention to solar physics,, 
and for the purpose of obtaining a daily photographic 
representation of the state of the solar surface he devised 
the photoheliograph. This instrument is described in hia 
rejiort to the British Association, “On Celestial Photo- 
graphy in England” (1859), and in his Bakerian Lecture 
(PhiL 7^rans, Hoy, Soc. voL clii. pp. 333-416). Begular 
work with this instrument was inaugurated at Kew by 
De la Rue in 1858, and was carried on there for fourteen 
years; since 1872 it has been continued at the Royal 
Observatory, Greenwich. The results obtained in the 
years 1862-1866 are discussed in two memoirs published 
by De la Rue, in conjunction with Professor Balfour 
Stewart and Mr B. Loewy, in the FhiL Trane, (vol. clix. 
pp. 1-110, and vol. clx. pp. 389-496), entitled “Re- 
searches on Solar Physics.” In the year 1860 De la Ruo 
t(M>k the photoheliograph to Sijain for the purpose of 
photographing the total eclipse of tlie sun, which occurred 
on July the 18th of that year. This exjiedition formed 
the subject of the Bakerian Lecture already referred to. 
The photographs obtained on that occasion proved beyond 
doubt the solar character of the prominences, or red 
flames, seen around the limb of the moon during a solar 
iKilqise. In 1873 De la Rue gave up active work in 
astronomy, and j^resented most of his astronomical instni- 
ments to the University Observatory, Oxford, Subse- 
(piently, in the year 1887, he provided the same observatory 
with a 13-ineh refractor to enable it to take part in the 
International Photographic Survey of the Heavens. In 
(jonjunction with Dr Hugo Mflller, he published several 
pajxirs of a chemical character between the years 1858 
and 1862. He was twice President of the Chemical 
Hcxjiety, and also of the Royal Astronomical 8(XJicty 
(1864-1866). In 1862 he received th(^ gold medal of the 
latter society, and in 1864 a Royal medal from the Royal 
Society, for his observations on the total eclipse of the sun 
in 1860, and for liis improvements in astronomical photo- 
grajihy. He died on 19th April 1889. (a. a. r*.) 

DslAWare* — One of the Middle Atlantic States of 
the American Union, and next to Rhode Island the 
smalhist in extent, Delaware is situahsd on the Atlantic 
seal)oard, and fonns jmrt of the peninsula between the 
Chti8a|)eake and Delaware Bays. Its total land surf'ace is- 
ajjproximutely 1960 s([uare mihis. "J’he population in 
1870 was 125,015, of whom 102,221 w'ere white and 
22,794 coloureil; in 1880 it was 146,608, of whom 
120,160 were white, 26,442 coloured, 5 civilized Indians,, 
and 1 Chinese. In 1890 it was 168,493, of whom 140,068 
were w^hite, 28,386 coloured, 37 Chinese, and 4 civilized 
Indians. In 1900 the population was 184,735, of whom 
153,997 Avere white, 30,677 negroes, 51 Chinese, I 
Ja]Minese, and 9 Indians. Out of 54,018 males 21 yeara 
of age and over, 7538 were illiterate (unable to write), of 
whom 3945 were white and 3593 coloured. Of the total 
jK>pulation 94,158 (51 i^er cent.) were males, and 90,557 
(49 i)er cent.) females; 170,925 (92 ‘5 fjcr cent.) were 
native-born, and 13,810 (7‘5 iKjrcent.) foreign-born. The 
increase in |>opulation from 1890 to 1900 was 9*6 
jier cent., and the number of inhabitants per square mile 
in 1900 wt^s 94‘2. There were 35 incorporated citiea 
and towns. The largest city was Wilmington, with 
76,508 inhabitants. The city next in size, Newcastle,, 
had a 2X>pulation of but 3380, while the largest town, 
Dover, the State capital, liad 3329. In Indian River 
Hundred, Sussex county, there lives a race of persons, 
nearly white, called “ Indians ” or “ Moors,” whose origin 
is unknown, although local tradition says they are the 
descendants of some Moorish sailors who were cast ashore 
years ago in a shipwreck. They do not associate with 
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persons of negro descent; and they maintain seiiarate 
churches and schools, the latter receiving State aid. 
Delaware is an agricultural and manufacturing State. 
Much (if it is in a high state of cultivation. Besides 
wheat, maize, and other grain, peaches are grown in 
immense quantities and sent over the country. Straw- 
berries, raspberries, and other small fruits are raised for 
trans^Kirtation. Increased attention has lately been given 
to dairy products. The canning of fruits, vegetables, 
meats and poultry, is carried on extensively. The kaolin 
mines were among those first worked in the United 
States, the product in 1899 being 10,500 tons, valued at 
$91,500. The forests, which afforded excellent timber, 
including white oak for the building of ships, have been 
greatly reduced by constant cutting. In the northern 
j)art of the State there are numerous and important 
manufactories. Wilmington and its suburbs have large 
machine shops, whose products, including marine engines 
and boilers and paper and pulp machines, are justly 
renowned ; cotton, cotton-finishing, pajier, morocco, patent 
leather, vulcanized fibre, car-wheel, carriage, an(l silk 
factories ; rolling-mills and bridge works. Cars, for steam 
and street railways, are manufactured on a large scale. 
Upwards of 400 iron steamships have been built in 
Wilmington, exceeding in number and in aggregate 
tonnage those constructed in any other American city. 
The flour-mills on the Brandywine, founded in 1762, 
are famous, and the Du|Knit Gunjiowder Works, 6 miles 
from Wilmington, are the oldest and largest in the 
country. There is a ]wtrolcum refinery at Marcus 
Hook. 

According to the census of 1900, the number of manu- 
facturing establishments in the State (excluding 169 
having an annual product of less than $500 each) was 
1417, in which was invested a total capital (including 
land, buildings, machinery, tools, ike., but not including 
capital stock) of $41,203,239. There were 1327 salariecl 
employ<$es receiving salaries amounting to $1,422,831, 
and an average numlxjr of 22,203 wage-earners receiving 
$9,263,661 in wages. The cost of materials used, in- 
cluding mill supj)lies, freight, fuel, tkc., was $26,652,601, 
and the miscellaneous exi)enses (including rent, taxes, &c., 
but not including interest on capital invested) $2,158,350. 
The added values of the ])roducts in the different establish- 
ments amounted to $45,387,630. If from this gross 
value bo deducted, in order to avoid duplication, the value 
($15,849,388) of materials purchased in a partly manu- 
factured form — whore the finished product of one industry 
is used later as the raw material for another — the net 
value is found to be $29,538,242. If the steel and rolling- 
mills, car sho|)S, foundry and machine shojw, and shij>- 
building be grouped as the iron and steel industry, there 
were in this industry fifty-three establishments having a 
capital of $14,929,935, employing 8536 wage-earners, 
imying $4,265,670 as wages, and having a gross product 
of $13,953,379. The leather industry ranks next in 
importance, with twenty establishments, a capital of 
$5,178,804, 2457 wage-earners receiving $1,044,903, and 
gross product of $9,400,504. 

The Delaware and Chesai)eak6 Canal connects the 
Delaware and Chesapeake Bays, and affords water transit 
for produce between Philadelphia and Baltimore. The 
Philadoliihia, Wilmington, and Baltimore Railroad, and the 
Baltimore and Phil^elphia Railroad run through the 
northern part of the State ; the Wilmington and Northern 
Raih’oad communicates with the Pennsylvania coal region ; 
the Delaw’are Railroad runs through the whole length of 
the State below Wilmington, connecting with various 
railways that reach either the Atlantic Ocean or the 
Chesapeake Bay; while another line, running directly 


across the lower part of the State, connects, at Queenstown, 
Maryland, with steamers for Baltimore. 

The f naneial condition of the State is exci llent, the assets, in 
bonds, railway mortgages, and bank steks, exceeding tlie 
liabilities. Brides the income from assets, tin* State revenues are 
derived from taxes on licences, on commissions to public otticers, 
on railway and banking coiiqMnies, and to a slight extent from 
taxes on collateral inheritances, and on investments, as bonds, 
mortMges, notes and stocks, the investment tax yielding in 1 89i» 
only $1,311.35. There are county taxes, on land and liv(f-stoek, 
for the care of the roods and the poor ; local taxes, levied on the 
rental value of land and on live-stock, towards the support of 
the public schools ; town taxes, and, in same places, ditch taxes. 

The vital statistics of the State are of little value, not having 
been ystenjntically ke]it. A State Board of Health was organized 
in 1879, and there are now local boaids in various towns. There 
is in each county a jail and an almshouse. Under recent legislation 
there is to be established in Newcastle county a workhouse, 
where persons under sentence must labour for eight hours each 
secular day, pay being allowed for ovcirwork, and credit given, by 
reduction of sentonco, for good l)ehaviour. There is a State 
hospital for the insane. A certain number of persons aie 
maintained out of the State School fund at outside institutions, 
such as the Pennsylvania Institution for the Deaf and Dumb, and 
the Pennsylvania Training School for Feeble-Minded Children. 
There are various private charities, particularly in the city of 
Wilmington. 

Education exhibits nrom-ess. Delaware College, at Newark, 
with the support of Federal grants, steadily increases in cfliciciicy. 
The maintenance of a system of public schools is rendered 
com]^ulBory by the State Constitution. The State School fund, 
ranging from about $130,000 to $140,000 a year, is ap))ortioiied 
among the school districts, and is used exclusively for teachers’ 
salaries and free text-books. In tlie apportionment no discrimina- 
tion is allowed on aceount of ra(*e or colour ; but separate scdiools 
for white and coloured children must be provided, and there is a 
State college for coloured students. Besides the State Board of 
Bkiucation, there is in each county a School Commission and a 
Sujwintendent of Public Schools, and in each distiict a School 
Committee chosen by tlie voters of the district, with power to 
levy taxes. At school elections women as well as men may be 
qualified to vote. 

The Constitution now in force was framed in 1 897, superseding 
the Constitution of 1831. Following the precedent recently set 
elsewhere, it was published and put into operation by authority ol‘ 
a resolution of the Constitutional (Convention, without submission 
to the people. In the General Assembly the number of Repre- 
sentatives IS raised from 21 to 35, and of Senators from 9 to 17, 
e(pial county representation being done away w ith. 

The State is divided into 35 rcprcsentiitive districts, Newcastle 
county having 15, and Kent and Sussex each 10 ; and 17 senatorial 
districts, Newcastle having 7, and Kent and Sussex each 5. Of 
the 15 Newcastle Koprcsciitativcs, Wilmington has 6 ; of the 7 
Senators, 2. The sessions of the General Assembly, held at 
Dover, the State capital, are still biennial. The members receivt* 
an allowance for each day of the session not exceeding sixty, 
after which they get no conii)ensation. At a special session the 
daily allowance is limited to thirty days. Legislative divorces an- 
prohibited. The Governor’s appointments to ollice must, except in 
certain cases, be confirmed by the Senate. He has a suspensory 
veto on legislation. Certain State officers, including the Attorney - 
General, and various county officers, formerly aiqiointed by 
the Governor, are now’ elected. The judges are still appointeif, 
but only for terms of twelvs years. All peraons coming of age, 
or becoming citizens of the United States, after Ist January 1900, 
must, in order to vote, bo able to read the State Constitution 
in English and write their names. The iwiyniont of a poll- 
tax as a prerequisite to voting is abolished, aiicf all eligible iiei’sous 
arc registered on payment of a fee of one dollar. Persons 
charged with bribery at elections are triable by the court on 
information and witliout a jury. A Boai*d of Panlons, consisting 
of the Chancellor and certain administrative oHicers, is created, 
and no reprieve for more than six months, or commutation of 
sentence, or paifion, can be granted by the (Joveriior Unless on 
tho w’ritteii recommendation of a majority of this Board. There 
is also established a State Board of Agriculture. 

The Judicial |X)wer of the State is vested in a Supreme Court, a 
Superior Court, a Court of Chancery, an Orphans’ Court, a (Jourt 
of Oyer and Terminer, a Register’s Court, and Justices of the 
Peace. There are six State judges, namely, a Chancellor, a Chief 
Justice, and four Associate judges. The dliancellor. Chief Justice, 
and one of the Associates may bo api)oiiited from and reside 
in any iwirt of the State ; the otlier three Associates may be 
appointed from any part of the State, but must reside one in each 
county. The five law’ judges compose the Su]»erior Court, Court 
of General Sessions, and Court of Oyer and Terminer, but not 

s. 
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more tlian tlirec of them can ait together in any one of thoae 
courta, though three must do so whenever practicable. Two 
constitute a <|iiorum, save in the Court of Oyer and Terminer, 
where three are required. The Supreme Court uoiisista, on error or 
appeal from a law court, of the Chancellor, who presides, and such 
of the five law judges aa did not sit below ; on appeal from the 
Court of Chancery, of the live law judges, three of whom 
constitute a quonini. 

In polUkSf siiKte the clowi of the Civil War in 1865, the State has 
geiienilly been Democratic. But, in 1889, a Republican was elected 
tr) tlie Uiiitfid States Senate ; and candidates of the same party 
wore, in 1894, 1898, and 1900, chosen to the National House of 
Koprestmtatives, and, in 1894 and 1900, to the Governorship. In 
1895, 1899, and 1901, the Legislature, being then Republican, was, 
booauso of a division in the party as to candidates, unable to elect 
a tInitiMl States Senator, so that the State had, from 4t!i March 
1895 till 1897, and from 4th March 1899 till 4th Mandi 1901 only 
one United States Senator, and none at the special session of the 
Senate in March 1900. In 1896 and 1900, Mr McKinley, the 
Republican candidate for the Presidency, ]>ai*tly because of the 
attitude of the Gold Democrats, carried the State by large majorities. 
General Grant obtained, as the Republican canuidate in 1872, a 
small majority. (j, b. M*.) 

D6lliWftriL ca]ntal of Dukwaro county, Ohio, 
U.S.A., on tho Olentangy river, at an altitude of 902 
feet. It has three railways, the Cleveland, Cincinnati, 
Chicago, and St Louis, tlie Columbus, Sandusky and 
Hocking, and the Hocking Valley. The Ohio Wesleyan 
University, located here, had, in 1899, 53 professors and 
instructors, and 1055 students, one-third of whom were 
women. Its pro^ierty was valued at over $1,300,000, 
and its income was $62,000. Population (1880), 6894; 
(1890), 8224; (1900), 7940, of whom 572 were foreign- 
born and 432 negroes. 

DalAWara Rivarp a river of the eastern United 
States, rises in the Catskill Mountains, in south-eastern 
New York, and flows south-west to tho north-east corner of 
Pennsylvania ; thence, with a south-east course, it fonns tho 
boundary between New York and Pennyslvania, and 
farther down, with a course alternating between south-east 
and soutli-west, it forms tho lx>uiidary between Now 
Jersey on the east and Pennsylvania and Delaware on the 
west. It has no well-defined mouth, but gradually widens 
into Delaware Day. It is navigable to Trenton, where are 
falls, a distance from the ca})os of the Delaware of 128 
miles. Its entire length from its head to tho caiies at 
the entrance to Delaware Bay is upwards of 400 miles 
and its drainage basin comprises 12,012 square miles. In 
its upper course, after leaving the Catskills, it flows alter- 
nately through the valleys between tho Apjialachian ridges 
and across these ridgcjs through water-gai>s. The most 
picturesque and best known of those is Delaware Water- 
Gap. The falls at Trenton, which have been utilised for 
])ower, are produced by the i)assage of the river over a 
fault-lino from hard granite rocks to soft Tertiary IhmIs. 

DelbrUek, Martin Friedrich Rudolf, 

Prussian statesman (1817-1903), was born at Berlin on 
16 th April 1817. On completing his legal studies ho entered 
the service of tho State in 1837 ; and after holding a series 
of minor posts, was transferred in 1848 to tho Ministry of 
Commerce, which was to be the sphere of his real lifers 
work. Both Germany and Austria had realized the 
influence of commercial uiJon jiolitical union. Delbriick 
in 1851 induced Hanover, Oldenburg, and Schaumburg- 
Lippe to join tho Zollverein ; and the southern States, which 
had agreed to admit Austria to the union, found themselves 
forced in 1853 to renew the old union, from which 
Austria was excluded. Delbriick now began, with the 
support of Bismarck, to apply the principles of Free Trade 
to Pnissian fiscal i)olicy. In 1862 he concluded an iin- 
|>ortant commercial treaty with France, which ho succeeded 
in inducing the southern States to accept. After the 
Prussian victories of 1866, a Zollbuudesrath or Federal 


Council was constituted, in which Delbriick, who became 
the first President of the Bundeskanzleramt or Federal 
Chancellery (1867), represented Bismarck in political as 
well as commercial questions. In 1868 he became a 
Prussian Minister without portfolio. In October 1870, 
when the political union of Germany under Prussian 
headship be^me a practical question, Delbriick was chosen 
to go on a mission to the South German States, and con- 
tributed greatly to the agreements concluded at Versailles 
in November. In 1871 ne became President of the newly 
constituted Keichskanzleramt. Delbriick now, however, 
began to feel himself uneasy under Bismarck’s leanings 
towards Protection and State control. On the introduction 
of Bismarck’s plan for the acquisition of the railways 
by the State, Delbriick resigned office, nominally on the 
ground of ill-health (1st June 1876). In 1879 ho opjiosed 
in the Reichstag the new protectionist tariff, and on the 
failure of his eflbrts retired definitely from public life. 

DelcaM4, Th4ophll0 (1S52 ), French 

statesman, was born at Pamiers, in the department of 
Ari^ge, on 1st March 1852. Ho wrote articles on foreign 
affairs for the Fran^aise and Paris^ and in 

1888 was elected Conseiller G^n4ral of his native dei>art- 
ment, standing as “un disciple fidMe de Gambotta.” In 
the following year he entered the Cliamber as deputy for 
Foix. He was appointed Under Secretary for tho Colonies 
in the second Ril^t Cabinet (January to April 1 893), and 
retained his jxwt in the Dupuy Cabinet till its fall in 
December 1893. It was largely owing to his efforts that 
the French Colonial Office was made a separate de|)art- 
ment with a Minister at its head, and to this office hi) was ai)- 
pointed in the second Dupuy Cabinet (May 1894 to January 
1895). He gave a great impetus to French colonial 
cnterimse, especially in West Africa, where he organized 
the newly acquired colony of Dahomey, and despatched the 
Liotard mission to tho UpjKir Ulmngi. While in opixisition, 
he devoted si^ecial attention \o naval affairs, and in 8|)eeches 
that attracted much notice declared that tho function of tho 
French navy was to secure and develop colonial enterpnao, 
deprecated all attempts to rival the British fleet, and 
advocated the construction of commerce-destroyers as 
Franco’s best reply to England. On the formation of the 
second Brissou Cabinet in Juno 1898 he succeeded M. 
Hanotaux at the Foreign Office, and retained that ix)Ht 
under the subsequent premierships of MM. Dupuy and 
AValdeck-Rousseau. In 1898 ho had to deal wdth the 
delicate situation caused by Captain Marchand’s occupation 
of Fashoda, for which, as he Emitted in a speech in the 
Chamber on 23rd January 1899, he accepted full resiKiusi- 
bility, since it arose directly out of the Liotard exjiedition, 
which ho had himself organized while Minister for the 
Colonies; and in March 1899 he concludocl an agreement 
with Great Britain by which tho difficulty was finally 
adjusted, and France consolidated her vast colonial empire 
in North-West Africa. In the same year he acted as 
mediator between the United States and S])ain, and 
brought the i^eace negotiations to a successful conclusion. 
He introduced greater cordiality into the relations of 
France with Italy : at the same time he adhered firmly 
to the alliance with Russia, and in August 1899 made a 
visit to St Petersburg, which he repeated in April 1901. 
In Juno 1900 he concluded an important agreement with 
Spain, fixing .the long-disputed boundaries of tho French 
and Spanish possessions in West Africa. 

Delft, a town in the province of South Holland, 
Netherlands, 1 0 miles north-west of Rotterdam by rail. For- 
merly it rivalled Rotterdam in the imi>ortanco of its shipping 
and commerce, but it is now only the market for the butter 
and cheese of the fertile district around. There is still 
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considerable industi^ in earthenware (“ New Delft gun- 
construction, distilling, and the manufacture of salad oil 
and oil-cakes. The “ Phoenix,** or old clubhouse of the 
students, which was burned down in 1872, has been re- 
placed by a handsome erection in Eenaissance stylo. A 
bronze statue of Hugo Qrotius was raised in 1886. The 
population in 1900 was 31,582. 

Delhi, or Dilli, a city of British India, the former 
capital of the Mughal Empire, now giving its name to a 
district and a division in the Punjab. It is situated on the 
right bank of the river Jumna, 954 miles from Calcutta 
by rail. In 1881 it had a }K>pulation of 173,393, and in 
1891 of 192,579. In 1901 the jiopulation was 208,385, I 
showing a continuous increase. The municipal income in 
1897-98 was R8.4,67,182 ; the death-rate in 1897 was 34 
l>er thousand. Delhi, as the centre of the railway system of 
Northern India, is now regaining much of the importance it 
lost at the time of the Mutiny. It is the terminus of three 
main lines — ^the East Indian, the North-Western, and the 
Kajputana ; while the Delhi-Umballa-Kalka and the 
Northern Punjab companies also have stations here. The 
])rincipal manufactures are gold and silver iiligree*work 
and embroidery, jewellery, muslins, shawls, glazed ix)ttery, 
and wood-carving. Since 1890 three cotton mills have 
l>een established, with 351 looms and 47,000 spindles, 
employing 1800 hands. There are also three flour-mills, 
several iron foundries, and a brush factory. A filtered water 
supply and sewerage works have been provided by the 
municii)ality out of a loan of Its.8,00,000, and a further 
loan of Ils.1,80,000 for improving the water supply is 
])roposed. The institutions include St Stephen*8 College, 
which teaches up to the M.A. degi’ee ; five high schools ; 
Government normal school; native school of medicine 
subsidized by the municipality ; S.P.Q., Roman Catholic, 
and Baptist missions; sixty-foUr printing-presses, issuing 
twenty-one newspapers and periodicals ; institute and read- 
ing room ; Mahornmedans and Hindu religious associations. 

The DISTRICT OF Delhi has an area of 1290 square 
miles. The population in 1881 was 643,515 and in 1891 
was 638,689, being the only case in the Punjab of a 
decrease ; the average density was 495 ixjrsons jier square 
mile. In 1901 the jiopulation was 688,979, showing 
an increase of 8 irov cent. The land revenue and rates 
wore R8.8,90,644, the incidence of assessment being 
R.l-0-*8 iKsr acre ; the cultivated area was 432,209 acres, 
of which 178,782 were irrigated, including 68,072 from 
Government canals; the number of ]X)li<ie was 1031 ; the 
number of schools in 1897-98 was 237, attended by 8192 
boys, being 13*8 i)er cent, of the boys of school-going age ; 
the death-rate in 1897 was 33*34 per thousand. There are 
four factories for ginning and pressing cotton. Its northern 
portion is traversed by the Delhi-Umballa-Kalka Railway, 
and crossed by the Rajjmtana and Southern Punjab lines ; 
total length, 74 miles. A new line, on the East Indian 
system, is now (1891) being constructed from Delhi south- 
ward to Agra through Muttra. 

The DIVISION OF Delhi stretches from Simla to Raj- 
putana, and is much broken up by native states. It 
comprises the seven districts of Hissar, Rohtak, Gurgaon, 
Delhi, Karnal, Umballa, and Simla. Its total area is 
15,530 square miles, and in 1891 the population was 
3,435,886. 

Dallbesp CMmant Philibart L4o (1836- 

1891), French composer, was bom at Saint Germain du 
Val on February 21, 1836. He studied at the Paris Con- 
servatoire under Adolphe Adam, through whose influence 
he became accompanist at the Thd&tre Lyriejue. Towards 
the same period he began writing for the theatre, and 
during several years he produced a number of operettas. 
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Al(fery a cantata from his i>en, was heard at the OjHira 
in 1865. Having become second chonis-rnaster at the 
Grand Opera, he wrote the music of a ballet entitled La 
Source for this theatre, in collaboration with ;Mink<.nis, a 
Russian comiX)ser. La Source was produced with gn'at 
success in 1 866. The conqwser returned to the oiHirotta sty li^ 
with Malfjrouk s^en va-t-en tjmrrc^ — written in col labor* 
ation with Georges Bizet, Emile Jonas, and J-,egouix, and 
given at the Theatre de rAthcnee in 1867. Two years 
later came VEcoemu de Chatou^ a one-act piece, and 
La Cou/r du Roi a three-act o|»era-boufle. The 

ballet CoppUia was produced at the Grand Optira on 
25th May 1870 with enormous success. Delibes’s first 
imiK>rtant dramatic work was Le Roi Va dit, a charming 
“ op^ra comique,** heard for the first time on *24 th Jklay 1 873 
at the OiXira Comique Theatre. Three years later, o‘n 1 4 th 
June 1876, Sylvia^ a ballet in three acts, one f>f the 
composers most delightful works, was produced at the 
Grand Ojicra. This was follow^ed by Jean de Eivclh\ a 
three-act ojxira brought out at the Opera Condque on 
8th March 1880, and Lahti^.y in three acts produced at 
the same theatre on 14th April 1883, which has remained 
hifl most popular oi>era. The comi)oser died in l^aris cm the 
17th January 1891, leaving Aansya, a four-act ojnua, 
in an unfinished state. This work was comjdebid and 
scored by Massenet, and produced at the Opera Oomi<|ue 
Theatre on 24th March 1893. Ldo Delibes was a typically 
French composer. His music is light, graceful, and relinetl. 
He excelled in ballet music, and Sylvia may well be 
considered a masterpiece of the genre. His oj^eras arc con- 
structed on a conventional pattern. The harmonic textun^, 
however, is modern, and the melodic invention abundant, 
w’hile the orchestral treatment is invariably excellent. 

(A. IIK.) 

Delislep Leopold Victor (182G ), French 

historian and head of the Bibliothdque Naiionale et Paris, 
w’^asborn atValognes (Manche) on 24th October 1820. In 
1847 ho became a student at the &ole des C’hartes, where 
his career w^as remarkably brilliant. In 1832 he was 
api>ointed an assistant in the Manuscript Department of 
the Biblioth^que Nationale, and after being for som(‘ time 
conservator of that dejiartment, succeeded M. TascLeieau 
as head of the entinr establishment in 1874. Ht‘ j>ro- 
duced many valuable official re]K.)rts, and a still greater 
I amount of memoirs and monographs on points connected 
with palaeography, and the study of history and archicology. 
Among his services was the acquisition for Fiance of a 
jiortion of the Ashburnham manuscripts, including many 
I that, liefore M. Delisle’s time, had been j>urloined from 
the Biblioth^iquc Nationale. In 1897 he commenced the 
publication of what is intended to lx*, a nearly complete 
printed catalogue of the books in the Bibliothecjue- a 
great enterprise destined to occuiiy many years in its 
completion. 

Delius, Nicolaus (i 813-1888), German philo- 
logist and Shakesjiearean scholar, w^as born at Bremen on 
19th October 1813. He W’as educated at Bonn and Berlin, 
and took his Doctor’s degree in 1838. After travelling loi* 
some time in England, France, and Germany, lie returm il 
to Bonn in 1846. In 1855 he was ajiixiinted Frofi^s.'^or of 
Sanscrit, Provengal, and English Literatim? at Bonn 
University, a j>ost he held until his death, which took 
place at Bonn, 18th November 1888. His greatest literary 
achievement was his scholarly edition of Shakespeare 
(1854-61). Ho also edited Wace*8 St NicholaR (1850) 
and a volume of Provemjal songs (1853), and jmblished a 
Shak^perc-LeAkon (1852). llis original works include : 
Ueber daft engluche Theatnirefteu zu Shahttperea Zeit 
(1853), Gediciite (1853), Der Sardmuche Diolekf deft 
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drehe/iatcn JaJtrhuyide^'U (1868), and Ahhandlnngen zu 
SlyihxKirft (2 series, 1878 and 1888). As a critic of 
Shakespeare’s text he stands in the first rank. (b. f. s.) 

Delmenhoratp a town of Germany, grand duchy of 
( )lclenburg, 8 miles by rail west from Bremen, on the river 
iJelme, was protected by a strong castle from 1247 to 
1671), when it was destroyed by the French. Carries on 
t;ork -cutting, jute spinning and weaving, browing, iron- 
founding, and making of boxes. Population (1885), 3842 ; 
(1900), 16,569. 

De Longf Qeorflre W. (1844~1881), American 
(ixplorer, wjis Iwjrn in New York City on 22nd August 1844. 
He gracluated at the U.S. Naval Academy in 1865, and 
spent the next fourteen years in the service in various 
parts of the world. In 1873 ho sailed on the Juniata 
expedition in search of the Arctic exploring steamer 
PufartK^ and was detailed to the command of the launch 
which was sent out by the Juniata from U|)ernivik, 
Greenland. On his return to New York the same year he 
jiroposed to Mr .James Ooixlon Bennett, of the New York 
Herald^ that the latter should fit out a Polar ox|)edition, 
but it was not until 1879 that final arrangements were 
made. Tlu^ 2*andAiyay a jirivate yacht which had been 
j)reviousIy used iji a nninlxjr of Arctic expeditions, was 
purchased and rechristened 16he Jeanette^ and strengthened 
and fitted out for the voyage. Bv^Act of Congress the 
cxp(*dition was ])laced under the auSbrity of the Secretary 
of the II.S. Navy, althou^ all the exijenses wore borne 
by Mr Bennett. On 8th July 1879 the Jeamtte^ with 33 
men on board, set sail from San Francisco for Siberian 
waters. On 5th Septeinlx^r 1879 the vessel was encloserl 
in tlu^ ire-]Hick, and aftci- a long drift was finally crushed 
by the. ice on the 12th of .June 1881 in 77* 15' N, hit. 
a]id 155“ K. long. The members of the expedition 
journeyed by sledge and boat 150 miles to the New 
Sil)erian Islands, and thence set out by boat in thre^e 
parti«‘s for the mainland. The crow i)f one Injal w'as lost 
in a gale.; that of another, under the command of Chief - 
Kngim^or George W. Melville, niached a village on the 
Lena. The third i)arty, under the command of De Long, 
succ(*eded in landing at the mouth of the Leiui, and pushed 
forwanl uj» the riv(?r by land. All of De Long’s party 
perished except two who had been semt forward to seek 
relief. The dead bodies and the records of the cx{icdition 
w'ere found in the following March by Melville, only 
25 miles distant from a Siberian settlement. De Long 
was the last survivor. His journal, i]i which he made 
regular tJiitries up to the day on w^hich he died, has Ixjeii 
edibul by his wife and published under the title Voyage of 
f/ie ** JeanefteP .-\u account of the .search for De Long 
and his comrades was also published by G. W. Melville in 
his book entitled Iti ttw Lena Delta, 

DoI 08« — E.xcavations have been made by the French 
Schrxd at Athens u]K)n the island of Delos since 1877, 
chiefly by M. Th. Homolle. They have ])rococded slowly 
but .systematically, and the metho<l tuiopted, though 
scientific and economical, has left the site in some 
apfKirent confusion, the debris being heajK?d up into piles 
or throwm into already excavated ix>H;ions, insteiwl of being 
removed lx)dily as at Olympia and at Delphi. The 
com[)let(j plan of the sacred precinct of A^^ollo has been 
recovered, as well as those of a considerable jwrtion of the 
comniorcial quarter of Hellenistic and Boman times, of 
the theatre, of the temples of the foreign gods, of the 
temples on the top of Mount Cynthus, and of several very 
interesting private houses. Numerous works of sculpture 
of all i)eriods have been found, and also a very extensive 
seri(\s of inscriptions, some of them throwing much light 
upon the subject of temple administration in Greece. 
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The most convenient place for landing is protected by 
an ancient mole ; it faces the channel between Delos and 
Khoneia, and is about opposite the most northerly of the 
two little islands now c^led 'Pcvfiandpc. From thier side 
the sacred precinct of Ai)ollo is approached by an avenue 
fianked by porticoes, that u]:)on the seaside bearing the 
name of Philip V. of Macodon, who dedicated it about 
200 n.c. This avenue must have formed the usual 
approach for sacred embassies and processions ; but it is 
probable that the space to the south was not convenient for 
marshalling them, since Nicias, on the occasion of his 
famous embassy, built a bridge from the island of Hecate 
(the Greater llhevmatiari) to Delos, in order that the 
imposing Athenian procession might not miss its full effect. 
Facing the avenue were the propylaea that formed the 
chief entrance of the precinct of Ai)ollo. They consisted 
of a gate faced on the outside with a projecting portico of 
four columns, on the inside with two columns in antiK 
Through this one entered a large open space, filled with 
votive offerings and containing a largo exedra. The 
sacred road continued its course from the north-east corner 
of this open space, with the precinct of Artemis on its west 
side, and, on its ea.st side, a terrace on which stood three 
temples. The southernmost of these was the temple of 
Ajk)11o, but only its back was visible from this side?. 
Though there is no evidence to show to whom the other 
two were dedicated, the fact that they faced west seems to 
imply that they were either dedicate to heroes or minor 
deities, or that they were treasuries. Beyond them a road 
branche.s to the right, sweeping round in a broad curve to 
the 8|>acc in front of the temple of Apollo. The outer side 
of this curve i.s lK)unded by a row of treasuries, similar’ to 
those found at Delphi and Olympia, and serving to house 
the more costly offerings of various islands or cities. The 
sfMice to the east and south of the temple of Aj)ollo could 
also be ap])roached directly from the propylaia of entrance, 
by turning to the right through a i)a8sage-liko building 
with a porch at either end. Just to the north of this may 
bo seen the basis of the colossal statue of Apollo dedicat(3d 
by the Naxians, with its well-known archaic inscri))tiou ; 
two largo fragments of the statue itself may still be seen 
a little farther to the north. 

The temple of Apollo forms the centre of the whole 
precinct, which it dominates by the height of its stops as 
well uj» of the terrace already mentioned ; its |)osition must 
have been more commanding in ancient times than it is now 
that hea|)s of earth and deibris cover so much of the level. 
The temple was of Doric style, with six columns at the 
front and back and thirteen at the sides; it wjis built 
early in the 4th century b.c, ; little if any traces have 
been found of the earlier building which it su|)crseded. Its 
sculptural decoration api)ear8 to have been but scanty ; the 
metopes were plain. The grou!(;)S which ornamented, as 
acroteria, the two gables of the temple have boon in part 
recovered, and may now be seen in the National Museum 
at Athens ; at the one end was Boreas carrying off 
Orithyia, at the other Eos and Cephalus, the centre in 
etich case being occupied by the winged figure that stood 
out against the sky — a variation on the winged Victories 
that often occupy the same position on temples. 

To the oast of the space in front of the temple was an 
oblong building of two chambers, with a colonnade on each 
side but not in Jfront ; this may have been the Prytaneum or 
some other official building; beyond it is the most 
interesting and characteristic of all the monuments of 
Delos. This is a long narrow hall, running from north 
to south, and entered by a portico at its south end. At 
the north end was the famous altar, built out of the 
horns of the victims, which was reckoned among the 
seven wonders of the world. The rest of the room is 
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taken up by a paved space, surrounded by a narrow gang- 
way ; and on tins it is supposed that the famous ycpovos or 
atork-dance took place. The most remarkable architectural 
feature of the building is the jjartition that separated the 
altar from this long g^ery ; it consists of two columns be- 
tween with capitals of a very peculiar form, consisting 
of the fore parts of bulls set b^k to back ; from these 
the whole building is sometimes called the sanctuary of 
the bulls. Beyond it, on the east, was a sacred wood 
filling the space up to the wall of the precinct ; and at the 
south end of this was a small open space with the altar of 
Zeus Polieus. 

At the north of the precinct was a broad road. Hanked 
with votive offerings and exedrse, and along the l^undary 
were porticoes and chambers intended for the reception of 
the $€(apiai or sacred embassies ; there are two entrances 
on this side, each of them through extensive propylsea. 

At the north-west comer of the precinct is a building 
of limestone, the vtapivoi otcos often mentioned in the 
inventories of the treasures of the Delian shrine. South 
of it is the precinct of Artemis, containing within it the 
old temple of the goddess; her more recent temple was 
to the south of her precinct, oiiening not into it but into 
the open space entered through the southern propykea of 
the precinct of A^mdUo. The older temple is mentioned in 
Mome of the inventories as “ the temple in .which were the 
seven statues ” ; and close beside it was found a series of 
archaic draped female statues, which was the most im- 
portant of its kind until the discovery of the finer and 
better preserved set from the Athenian Acropolis. 

Within the precinct there were found many statues and 
other works of art, and a very large number of inscriptions, 
some of them giving inventories of the votive offerings and 
accounts of the administration of the temple and its 
pro})erty. The latter are of considerable interest, and 
give full information as to the sources of the revenue and 
its financial administration. 

Outside the precinct of Apollo, on the south, was an 
open place ; between this and the precinct was a house for 
the priests, and within it, in a kind of court, a set of 
.small structures that may ]H3rhai:)s be identified as the 
tombs of the Hyfierborean maidens. Just to the east 
was the temple of Dionysus, which is of peculiar plan, 
and faces the open place ; on the other side of it is a large 
rectangular court, surrounded by colonnades and chambers 
w'hich served as offices, the whole forming a sort of 
commercial exchange; in the middle of it wtis a temple 
dedicated to Aphrodite and Hermes. 

To the north of the precinct of Ajx)llo, between it and 
the sacred lake, there are very extensive ruins of the 
commercial town of Delos ; these have been only partially 
cleared, but have yielded a good many inscriptions and 
other antiquities. The most extensive building is a very 
large court surrounded by chambers, a sort of club or 
exchange. Beyond this, on the way to the east coast, are 
the remains of the new and the old palaestra, also })artially 
excavated. 

The shore of the channel facing Bhenea is lined with 
docks and warehouses, and behind them, as well as 
elsewhere in the island, there have been found several 
private houses of the 2nd or 3rd century b.c. Each of 
these consists of a single court surrounded by columns 
and often paved with mosaic ; various chambers open out 
of the court, including usually one of large pro|K)rtion8, 
the dvSpcuv or dining-room for guests. 

The theatre, which is set in the lower slope of Mount 
Cynthus, has the wings of the auditorium supported by 
massive substructures. The most interesting feature is the 
scena, which is unique in plan ; it consisted of an oblong 
building of two storeys, surrounded on all sides by a low 
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portico or terrace reaching to the level of the first floor. 
This was supported by pillars, set closer together aloug the 
front than at the sides and back. An inscripthm found 
in the theatre showed that this i^wrtico, or at least th(» 
front portion of it, was called the proscenium or logeum, 
two terms of which the identity was previously dispiite<l. 

On the summit of Mount Cynthus, above the ])ninitivt* 
cave-temple which has always been visible, there have lieen 
found the remains of a small ]>recinct dedicated to Zeus 
Cynthius and Athena Cynthia. Some way down the slojic 
of the hill, between the cave-temple and the ravine of the 
Inopus, is a teirace with the temples of the foreign gods, 
Isis and Serapis, and a small odeum. 

Numerous articles in the Bulletin dc Correftpmdener IL lUnique 
rec'ord the various disc^overica at Delos as they were made. See 
also Th. Homolle, Len turekiim de VirUmda'im saerde a Ddhs 
(with plan). The best consecutive account is given in tin fhiide 
Joanne, Oriee, vol. ii. p. 448-464. For w'orks of art found at 
Delos see Abcujcolooy. 

See also Gbeeok, Ionian Islands. (k. (;k ) 

Delphi • — Tlie site of Delphi was bought by the 
French Government in 1891, and the i)easant proprietors 
ex[>ropriated and transferred to the new villagti f)f f ’sistri, 
a little farther to the \rest. Work began in the spring of 
1892, and the site vras rapidly cleared of earth by nieaim 
of a light railway. The plan of the precinct is now easily 
traced, and with the help of Pausauias many of the build- 
ings have been identified. 

The ancient wall running east and west, commonly 
know'll as the Hellenico, has been found extant in its 
whole length, and the tw’o boundaiy walls running up the 
hill at each end of it, traced. In the eastern of these w'as 
the main entrance by which Pausanias went in along the 
Hacred Way. This paved road is easily recogni/x'd as it 
zigzags up the hill, with treasuries and tlie bases of 
various offerings facing it on both sides. It mounts first 
westwards to an o^ien siiace, then turns eastwards till it 
reaches the eastern end of the terrace wall that sup]K>i‘ts 
the temple, and then turns again and curves up north and 
then west tow'ards the temj)Ie. Above this, approached 
by a stair, are the Lesche and the tlieatrc, occupying 
respectively the north-east and north-west corner of thci 
precinct. On a higher level still, a little to tin* west, is 
the stadium. There are several narrow' paths and stairs 
that cut off the zigzags of* the Sacred Way. 

In describing the monuments discovered by the French 
excavators, tho simplest plan is to follow the route of 
Pansanias. Outside the entrance is a large jiaved court of 
Roman date, flanked by a colonnade. On the north side 
of the Sacr^ Way, close to the main entrance, stood the 
offering dedicated by the Ijocedsemonians after the battle 
of >EgoBiK)tami. It was a large quadrangular building of 
conglomerate, w'ith a back wall faced with stucco, and 
stocxl open to the road. On a stepiied (ledestal facing 
tho oiHjn stood tho statues of the gods and tlie admirals, 
}3erhai^>B in row's above one another. 

The statues of the Epigoni stood on a semicircular basis 
on the south side of tho w’ay. Opix>site them stood 
another semicircular basis which carried the statues of tin? 
Argivo kings, whexse names are cut on the |)edestal in 
archaistic cliaractors, reading from right to left. Farther 
west was the Sicyonian treasury on the soutli of the 
way. It was in the form of a distyle Doric temple in 
antUy and had its entrance on the east. The present 
foundations are built of architectural fragments, probably 
from an earlier building of circular form on the same site. 
The sculptures from this treasury are in the museum, as are 
the other sculptures found on the site. These sculptures, 
W'hich are in rough limestone, most likely belong to the 
earlier building, as their surface is in a better state of 
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preservation than could be ]) 08 sible if they had been long 
ex[»osed t<j the air. The earlier treasury was probably 
destroyed either by earthquake or by the percolation of 
water through the terracing. 

The Cnidian treasury stands on the south side of 
the way farther west. This building was originally 
surmised by the excavators to bo the Siphnian treasury, 
but furtlHjr evidence led them to change their 
opinion. The treasury was raised on a quadrangular 
structure, supi^rted on its South side by the Hellenico, 
and built of tufa. The lower courses are loft rough and 
were inf)st likely liiddcn. A small distyle Ionic temple of 
marble stood on this substructure. The sculpture from 
this troiisury, which ornamented its frieze and |x)diment, 
is of great interest in the history of the develojiment of the 
art, and the fragments of architectural mouldings are of 
great delicacy and beauty. The whole work is j^erhaijs 
the most perfect example we [lossess of the transitional stylo 
of the early 5th century. Standing back somewhat from 
the i)ath just as it bonds round up the hill is the Theban 
treasury. Farther north, where the jiath turns again, is the 
Athenian treasury. This structure, which was in the fonn 
of a small Doric temple in antu^ apiiears to have suffered 
from the building above it having been shaken down by an 
eartluiuake. There can be no doubt alx>ut the identity of the 
building, for the l)asis on which it stands boars the remains 
of the dedicatory inscrit)tiou, stating that it was erected 
from the spoils of Marathon. Almost all the sculptured 
iiieto|jes are in the museum, and are of the highest interest 
to the student of archaic art. The famous inscriptions 
with hymns to A|iollo accompanied by musical notation 
were found on stones belonging to this treasury. 

Above the Athenian treasury is an o|)en simvco, in whi<!h 
is a rook whi(;h has been identified as the SibyPs nxsk. It 
has sttqw hewn in it, and has a cleft. The ground round 
it has been left rough like the space on the Acropolis at 
Athens identified as the ancient altar of Athena. Here 
too was pla(!ed the curious column, with many flutes and 
an Ionic capital, on which stood the colossal sphinx, 
dedicated by the Naxians, that lias been pieced together 
and placed in the museum. 

A little farther on, but lielow the Sacred Way, is another 
open space, of circular form, which is iKjrhaps the aAws or 
sacred threshing-floor on which the drama of the slay- 
ing of the Python by Ajiollo was jicriodically performed. 
(.)plK)site this space, and backed against the lieautifully 
jointed jKilygonal wall which has for some time been 
known, and which supixirts the terrace on which the temple 
stands, is the colonnade of the Athenians. A dedicatory 
inscription runs along the face of the top stop, and has 
lH?en the subject of much dispute. Koth the forms of the 
letters and the style of the architecture show that the 
colonnfule cannot date, as Pausanias says, from the time 
of the Peloiionnesian War ; M. Homolle now assigns it to 
the end of the 6th contury. The polygonal terrace wall 
at the back, on being cleared, proves to be covortjd vrith 
inscriptions, most of them concerning the manumission of 
slaves. 

After rounding the east end of the terrace wall, the 
Sacred Way turns northward, leaving the Great Altar, 
iledicated by the Chians, on the left. After passing 
the altar, it turns to the left again at right angles, and so 
enters the sf)ace in front of the temple. llemains of 
offerings found in this region include those dedicated by 
the Cyronians and by the Corinthians. The site of the 
temple itself carries the remains of successive structures. 
Of that built by the Alcmeeonids in the 6th century b.c. 
considerable remains have boon found, some in the founda- 
tions of the later temple and some lying where they were 
thrown by the earthquake. The sculptures found have 
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been assigned to this building, probably to the gables^ 
as they are archaic in character, and show a remarkable 
resemblance to the sculptures from the pediment of the 
early temple of Athena at Athens. The existing founda- 
tions are these of the temple built in the 4th century. 
They give no certain information os to the sacred cleft 
and other matters relating to the oracle. Though there 
are great hollow spaces in the structure of the foundations, 
these appear merely to have been intended to save material, 
and not to have been put to any religious or other use. 
Up in the north-eastern corner of the precinct, standing 
at the foot of the cliffs, are the remains of the interesting 
Cnidian Lesche or Clubhouse. It was a long narrow 
building accessible only from the south, and the famoua 
paintings were jirobably disposed around the walls so as to- 
meet in the middle of the north side. Some scanty 
fragments of the lower part of the frescoed walls have 
survived ; but they are not enough to give any information 
as to the work of Polygnotus. 

At the north-western corner of the precinct is tho 
theatre, one of the best preserved in Greece. The founda- 
tions of the stage are extant, as well as the orchestra, and 
the walls and seats of the auditorium. There are thirty- 
three tiers of seats in seven sets, and a paved diazoma. 
The sculptures from the stage front, now in the museum, 
have the labours of Heracles as their subject. The date 
of the theatre is probably early 2nd contury b.c. 

The stadium lies, as Pausanias says, in the highest part 
of the city to the north-west. It stands on a narrow 
plateau of ground supported on the south-east by a terrace 
wall. The seats have been cleared, and are in a state of 
extraordinary ])reservation. A few of those at the east 
end are hewn in the rock. No trace of the marble seats 
mentioned by Pausanias has lieen found, but they have 
probably bc(m carried oflf for lime or building, as they 
could easily be removed. An immense number of inscrii^ 
tions have been found in the excavations, and many works 
of art, including a bronze charioteer, which is one of tho 
most admirable statues preserved from ancient times. 

Provisional accounts of the excavations have appeared during 
the excavations in the BvUaiin dc Corre9ji(nidcme UcUimqm^ A 
summary is civeii in Fra7.or, PamaniaSf vol. v. For the works of 
art discovorod see AnciiiSOLOQY. Gr.) 

DelyannlSp Theodore (1826 ), Greek 

statesman, was liorn at Kalavrytra, Peloponnesus, in 1826. 
He studied law at Athens, and in 1845 entered the 
l^Iinistry of the Interior. In 1862 ho liogan to take an 
imixirtant jmrt in politics after the deposition of King 
Otho. In 1867 he was Minister at Paris. On his return 
to Athens he became a member of successive cabinets in 
various capacities, and rapidly collected a party round him 
consisting of those who opjKisod his great rival, Tricoupis. 
In the so-called “ CBlcumenical Ministry ” of 1877 he voted 
for war with Turkey, and on its fall he entered the cabinet 
of Koumoundoros as Minister for Foreign Affairs. Ho 
was a representative of Greece at the Berlin Congress in 
1878. From this time forward, and particularly after 
1882, when Tricoupis again came into power at the head 
of a strong iiarty, the duel lietwcen these two statesmen was 
the leading feature of Greek politics (see Gueeoe, Hutary). 
Delyannis first formed a cabinet in 1885, and his warlike 
IK)licy resulted in the intervention of the Powers, who 
eventually blockaded the Piraeus and other jiorta, and this 
brought about his downfall. He returned to power in 1890, 
with a radical programme, but his failure to deal with the 
financial crisis produced a conflict between him and the 
king, and his disrespectful attitude resulted in his sum- 
mary dismissal in 1892. Delyannis, by his demagogic 
behaviour, evidently expected the public to side with him ; 
but at the elections he was badly beaten. In 1895, how- 
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ever, he again became Prime Miniater, and was at the 
head of alfairs during the Cretan crisis and the oi^oning 
of the war with Turkey in 1897. The humiliating defeat 
which ensued — though Delyannis himself had l^n led 
into the disastrous war policy to some extent against his 

— caused his fall in April 1897, the king again dis- 
missing him from office when he declined to resign. 
Delyannis ke]>t his own seat at the election of 1899, but 
his following dwindled to small dimensions. 

DsmotICAf a town of Turkey in Europe, in the 
sanjak and province of Adrianople, situated on the 
right bank of the Kizibdeli, near its junction with the 
Maritza, and on the Maritza Valley or D^d4ahgatch-Kuleli- 
Bourgas Railway, about 35 miles south of Adrianople. It 
is of some industrial importance, the chief ex|)ort8 being 
]X)ttory, for which it has some repute, linen, silk, cocoons, 
and grain. The |)opulation is about 1 2,000. 

D0nblfl^h| a maritime county of North Wales, is 
bounded N, by the Irish Sea, N.E. by Flint and Cheshire, 
S.E. by Flint and Shropshire, S. by Montgomery and 
Merioneth, and W. by Carnarvon. 

Area and Population. — The area of the ancient county ia 
423,477 aeras or 662 square niiloa. The population in 1881 was 
111,957, and 117,872 in 1891, of whom 59,569 were males and 
58,303 females ; the number of jiersons per square mile being 178, 
and of acres to a person 3*59. In 1901 the population was 
129,935. Tlio area of the administrative county, as given in 
the census returns of 1891, was 424,435 acres, with a tK>pu1atton 
of 118,843, but since then certain alterations have been made 
in the administrative area. In 1897 the part of the parish of 
Nanerch in Denbigh was transferred to Flint, and the part of 
the parish of Llanarmon yn Vale in Flint, and part of the {larish 
of Erbistock were transferred from Flint to Denbigh. The area 
of the registration county is 386,416 acres, with a fsipulation in 
1891 of 116,698. Within this area the iiicreaKO of population 
between 1881 and 1891 was 3*29 per cent. The excess of births 
over deaths between 1871 and 1881 was 11,172, and the Actual 
increase of population was 6716. The following table gives the 
nundiers of marriages, births, and deaths, with the number and 
liercentage of illegitimate births, for 1880, 1890, and 1898 ; — 


Your. 

Marriagen. 

Birtha. 

DtiatliB. 

lliogltimatf* Births. | 

No. 

IVr cont. 

1880 

738 

3535 

2394 ! 

239 

6*7 

1890 

871 

3262 

2313 

173 

6*3 

1898 

881 

3672 

2369 

184 

4*9 


In 1891 there wore in the county 554 natives of Scotland, 819 
natives of Ireland, and 171 foreigners ; while 38,310 i>ersozi.s could 
speak English, 37,195 Welsh, and 35,030 English and Welsh. 

Oonntitutim and Govemmeml. — The ancient county is divided 
into two parliamentary divisions, and it also includes the Denbigh 
district of i>arliamentary boroughs, consisting of Denbigh, Holt, 
Ruthin, and Wrexham# There are throe municipal boroughs, 
Denbigh, Ruthin, and Wrexham. The following are urban 
districts — Abergcde aiifl Pensarn, Colwyn Bay and Colwyn, Llan- 
gollen, and Llanrwst. Denbighshire is in the North Wales Circuit, 
and assizes are held at Ruthin. The boroughs of Denbigh ancl 
Wrexham have separate commissions of the peace, but no separate 
court of quarter sessions. The ancient county, which is in the 
diocese of St Asaph’s, contains 75 entire ecclesiastical jjarishes and 
districts, and part of one other. 

Education. — The number of elementary schools on 31st August 
1899 was 122, of which 48 were board and 74 voluntary schools, 
the latter including 70 National Clmrch of England schools, 
2 Roman Catholic, and 3 British and other.” The average 
attendance at board schools was 9288 and at voluntary sc horns 
8258. The total school board receipts for the year ended 29th 
September 1899 were over £38,496. The income under the 
Technical Instruction Act was £69 ; that under the Agricultural 
Ratos Act was over £1384. 

AgricuUwre. — More than three-fifths of the total area of the 
county is under cultivation, and of this nearly tliree-fifths is in 
]iermauent pasture. There are also over 80,000 acres of mountain 
Msture grazed by sheep, and over 18,000 acres under woods. 
Only about 220 acres are under orohanls. The acreage under corn 
crops has considerably decreased, the decrease being chiefly in the 
acreage under wheat, which now occupies about one-seventh of 
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the corn crop acreage, barley occupying about two-sevenths, and 
oats nearly four-sevenths. Nearly three-fourths of the gieen crop 
area are occupied by turnips, and nearly one-fourth by ]»otatoes. 

Induatrits and Trade. —According to the annual rc]>ort for 1898 
of the chief instiector of factories (1900), the numi>ttr of peihons 
emplc^ed in factories and worshops in 1897 was 4690, as compared 
with 5359 in 1896. Non- textile foc^tories employed 3379 perfeonn, 
workshops 1150, the majority being engaged in the clothing in- 
dnstries. The total number of persons cmployc<l in (‘onnexion 
with mines and quarries in 1899 was 11,138. U)al-mining is the 
most important industry, Of the less valuable minerals there 
were raised (in 1899) 264,982 tons of clay, 204,599 tons of lime- 
stone, 23,042 tons of sandstone, and 28,840 tons of igneous rocks. 
Iron ore has almost ceased to be raised. I'lie following table gives 
the productions of coal, lead, and zinc in 1890 and 1899 : — 


Year. 

Coal. 

I.ea(l. 

Zinr. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 1 Value. 

1890 

1899 

2,221,497 

2,512,104 

£916,367 

973,440 

1416 

1983 

£12,821 

20,150 

6593 1 £41,104 
j 3273 , 25,976 | 


See Williams and U.vderwooil The Village Churches of 
Denbighshire^ illuHtrafed by geometrical^ perspective,, and dvUal 
drawings. Denbigh, 1872. (x. F. H.) 

Danblfl^hp a municipal and contributory parlia- 
mentary borough (uniting with Holt, Ruthin, and 
Wrexham), market-town, and county town of Denbigh- 
shire, Wales, 25 miles west of Chester. There are three 
Established, Roman Catholic, Baptist, Presbyterian, 
Methodist, and Congregationalist churches; also a new 
county school undtjr the Welsh Intermediate Education 
Act, a Blue Coat school (both of old foundation), a school 
for 50 orphan girls maintained from funds left to the 
Drapers* Company, and, in the neighbourhood, the North 
Wales Asylum. The chief industries are tanning, boot- 
making, and slato-quarrying. Area of borough, 88C8 
acres. Population (1901), 6439. 

Doniai a Mediterranean seaixirt of Spain, in the 
province, and 45 miles north-east of the town, of Alicante. 
Population (1897), 11,401. There are manufactures of 
woollen and linen cloths and esparto grass rugs. The 
export trade in fruit is considerable, the figures for raisins 
in 1898 being: to Great Britain, 13,000 tons; elsewhere, 
12,000 tons ; 150,000 barrels of gra]>es were also exported, 
exclusively to English ports. Of onions, 81,400 crates 
were despatched, practically all to North America. A 
breakwater, 1485 yards long, is in course of construction. 
426 vessels of 165,246 tons entered in 1898, and 427 
of 165,511 tons cleared. About half of these were small 
vessels engaged in the coasting trade, carrying agricultural 
produce. The chief iiuix>rts wore timber from the Baltic 
and coal from England. 

Denison, Oeorse Anthony (1805-1896), 

English Churchman, brother of Mr Speaker Denison (Lord 
Ossington : 1800-1873), was born at Ossington, Notts, 1 Ith 
December 1805, and edueated at Eton and Christ Church, 
Oxford, In 1828 he was elected fellow of Oriel ; and after 
a few years there as a tutor, during w'hich he was ordained 
and acted as curate at Cucldeadun, he became rector of 
Broad Windsor, Dorset, and married (1838) the daughter of 
Mr Henley, M.P. In 1843 he was preferred by his brother, 
the Bishop of Salisbury, to the valuable living of East 
Brent, Somerset, and in 1851 was made Archdeacon of 
Taunton. For many years Archdeacon Denison repre- 
sented the extreme High Tory party not only in politics 
but in the Church, regarding all progressive ” movements 
in education or theology as afioinination, and vehemently 
repudiating the “ higher criticism *’ from the days of Essays 
and Reviews (1860) to thase of Lux Mundi (1890). In 
1853 his views on the doctrine of the Real Presence 
subjected him to a suit for heresy on the complaint of a 
neighbouring parson, and after various complications he 
was condemned by the Archbishops* Court at Bath ; but 
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on appeal the Court of Arches and the Privy Council 
cjuashed this judgment on a technical plea. The result 
was to make Archdeacon Denison a keen champion of tlie 
ilitualistic school. Until the end of his life he remained 
a protagonist in theological controversy and a keen fighter 
against latitudinarianism and liberalism ; but the sharpest 
religious or [K)litical differences never broke his personal 
friendshifts and his Christian charity. Among other things 
for which he will be remembered was his origination of 
Harvest Homes. He died 21st March 1896. 

D^nlSOrii a city of Grayson county, Texas, U.B.A., 
on the south bank of the Red river, at an altitude of 
723 feet It is regularly laid out on a level site, and has 
four wards. It has three railways, the Houston and Texas 
Central, the Missouri, Kansas, and Texas, and the Texas 
and Pacific, and is an important point in the collection 
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and shipment of cotton. Population (1880), 3975 ; (1890), 
10,958; (1900), 11,807, of whom 604 were foreign-born 
and 2251 negn^. 

Denisll, chief town of a sanjak of the Aidin vil4yet 
of Asia Minor, altitude 1167 ft It is beautifully situated 
at the foot of Baba Dagh (Mt Salbakus), on a tributary of 
the Churuk Szz (Lycus), and is connect^ by a branch line 
with the Smyrna-Dineir Railway. It took the place of 
Laodicea when that town was deserted during the wars 
between the Byzantines and Seljuk Turks, probably 
between 1158 and 1174. It had become a large and 
fine Moslem city in the 14th century, and was then called 
Ladik. The delightful gardens of Denizli have obtained 
for it the name of the Damascus of Anatolia. Population, 
17,000 (Moslems, 14,500; Christians, 2500). 

Se» Ramsay. Cities and Bishoprics of Phrygia^ vol. i. Oxford, 
1 895. — Mubray. Asia Minor Handbook, 1 895. 
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D enmark, in the strictest geograjihical sense, com- 
]irises the northern ])ortion of the Cimbric Peninsula 
called Jutland (Jylland) and the Danish Islands, which 
are situated mostly to the south-east of Jutland, l3etweon 
the southern jmrt of the Cimbric Peninsula and the 
southern jiart of Bweden. Jutland lies between lat. 
55*" 16' and lat. 57” 45', whilst the islands are situated 
between lat. 54“ 33' and lat. 56“ 8'. The westernmost 
point of Jutland is in long. 8* 4' 51", the easternmost 
point of the islands (apart from Bornholm) is in long. 
12“ 47' 25". The last-named island is situated in the 
Baltic, 76 miles east of the rest of Denmark, hut in the 
same latitude m the southernmost of the other islands. 
According to the latest measurements, the total area of 
Denmark proj)er is 14,829 square miles, of which 9753 
square miles fall to the sliare of Jutland, including the 
small islands belonging to it. The islands together cover 
5076 square miles, and may bt^ divided into four groups : 
the westernmost group, of which Fyeii^ is the largest, covers 
1 324 square miles ; whilst Setiland ^ (Bjmlland), with some 
adjacent smaller islands, occupies 2856 srjuare miles; 
Jjolland and Falster, which are to the south of Sealand, 
and sejMirated from each other only by a vary narrow 
cliannel, cover 671 square miles ; Bornholm, finally, has an 
iirea of 225 square miles. Denmark is almost entirely 
surrounded by the sea, as it is connoctod with the 
Continent only at the southern frontier of Jutland, in 
which jilace the width of the jieninsula is only about 37 
miles. The west and north-west coasts of Jutland, from 
Blaavandshuk to the Scaw, are destitute of harbours, and 
girt by sandbanks very dangerous to shipf)ing. In many 
places the sea has encroach^ very considerably ; even in 
the 19th century entire villages were dcjstroyed, but 
during th(j last twenty years of the century systematic 
efforts were made to secure the coast by groynes and 
embankments. A belt of sand dunes, from 500 yards to 
7 miles wide, stretches along the w^hole of this coast for 
about 200 miles. The east coast of Jutland is of quite a 
different description, a series of long fjords entering deep 
into the country from the Cattegat. The longest of these 
is the Limfjord, which reaches the western coast of Jutland, 
and since 1825 has been in communication with the North 
Sea, so that the northern portion of Jutland is really an 
island ; but the waters of the Limfjord, particularly in the 


1 << FfUineu is Geraian, not Danish. 

‘ This HpePing of the English name is nearer to the Danish and less 
liable, to misunclerstanding than that of Zealand, which is properly 
the name of a well-known island in Holland. 


western part, are so shallow that it offers no facility for 
navigation except to small craft. The Cattegat itself is full 
of sandbanks and difficult of navigation ; in the winter it is 
often obstructed by drifting ice. From the Cattegat three 
passages lead to the Baltic, of which they form the outlet, 
namely, the Little Belt, the Great Belt, and the Bound 
(see Baltic Bea). South of Copenhagen the }>assage is 
narrowed by the islands of Amagcr and Saltholm ; and 
the channels on both sides of these islands have in their 
shallowest parts only 23 feet of water, besides being difficult 
to navigate. On the west coast of Jutland the ordinary 
tides of the North Bea are exfierienced, but in the Cattegat 
the difference between high and low -water gradually 
diminishes towards the south. In tlie Belts and in the 
Sound the changes become almost im|)erceptible, and are 
obscured by the effects of winds and currents. In the 
Baltic there are no tides. No hill in Denmark exceeds 
550 feet in height. Gudenaa in Jutland, the largest river 
in Denmark, has a course of 80 miles. Bmall lakes abound, 
but there are none of considerable size. 

The surface in Denmark is almost everywhere formed by tho 
so-callod Boulder Clay and what the Danish geologists call the 
Boulder Sand. The former, as is well known, owes its p, 
origin to tlie action of ice on the mountains of Norway 
in the Glacial period. It is unstratified ; but by the 
action of water on it, stratified deposits have been 
formed, some of clay, containing remains of arctic animals, some, 
and very extensive ones, of sand and gravel. This boulder sand 
forms almost everywhere the highest hills, and besides, in the 
central fiart of Jutland, a wide expanse of heath and moorland 
apparently level, hut really sloping gently towards tho west. 
The deposits of the boulder formation rest irenerally on limestone 
of the Oretaceous Mriod, which in many maces comes near the 
surface and forms clifis on tho seacoast, of which tho most interest- 
ing is the “Klint,” on the island of Mcien. But in the south- 
western parts a succession of strata, described as the Brown Coal or 
IJgnite formations, intervenes between tho chalk and the boulder 
clay ; its name is derived from the deposits of lignite which occur 
in it. It is only on the island of Bornholm that older formations 
come to light. This island agrees in geological structure with the 
southern part of Sweden, and forms, in fact, the southernmost 
ix>rtion of tlie Soandinavian system. There the boulder clay lies 
immediately pii the primitive rock, except in the south-western 
comer of the island, where a ^ries of strata appear belonging to 
the Cambrian, Silurian, Jurassic, 'and Cretaceous formations, me true 
Coal formation, Ac., being abMiit. Some parts of Denmark are sup- 
posed to have been finally raised out of the sea towards the close 
of the Cretaceous perioil ; but as a whole the country did not 
^pear above the water till about the close of the Glacial period. 
The upheaval of the country, a movement common to a large pait 
of thel^ndinavian peninsula, still continues, though slowly, north- 
east of a line drawn in a south-easterly direction from 'Nissum- 
6ord on the west coast of Jutland, across the i^aiid of Fyen, a 
little south of the town of Nyborg. Ancient seaboaches, marked 
by accumulations of seaweed, rolled stones, Ac., have been noticed 
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as much as 20 feet above the present level. But the upheaval does 
not seem to affect all parts equally. Even in historic times it has 
vastly changed the aspect and ooniigtmation of the countiyr. It 
will mily oe understood from the i'oregoing that the mineral 
products of Denmark are insignificant. Coal is found in Boniholmy 
^several seams cropping out amongst the strata l>elonging to the 
.Jurassic system. But the Bornholm coal is too hygroscopic to 
b^r transporti and its heating power falls far short of that of 
English coal. The mines which have at different times been 
opened have proved failures, and their produce is onW used for 
domestic purposes on the island itself. There is in Bornholm a 
deposit or kaolin of good quality, from which the Copenhagen 
porcelain factories take their supply. The Flora and Fauna of 
Denmark offer no peculiarities worthy of notice here. In ancient 
times extensive pine and fir forests existed, of which abundant 
remains are found in the peat bogs ; but they have disappeared 
long ago, and at the present time firs and pines occur in Denmark 
only in plantations. The forests of Denmark consist of oak and 
hoech, of which the latter is gradually getting the upi)or hand. 
The elm is comparatively rare in Denmark. The iieat bo^ are 
numerous, and supply a largo proportion of the fuel used in the 
country. The sea fisheries are of importance, and a not incon- 
siderable quantity of fresh fish is exiK>rted to the interior of the 
Continent. Oysters are still found in some places, but have dis- 
appeared from many localities, where their abundance in ancient 
tunes is proved by the shell mounds on the coast. Such mounds 
occur in other countries too, but it was in Denmark that they 
were first recognized as being but the accumulated remains of the 
meals of the ancient ]H)puTation, wliich latgely fed on oysters. 
Gudeuaa is the only salmon river in Denmark. The climate of 
Denmark docs not differ materially from that of Great Britain in 
the same latitude ; but whilst the summer is a little wanner, the 
winter is colder, so that most of the evergreens wliich adorn an 
English garden in the winter cannot be grown in the oi^cn 
in Denmark. During 80 years the annual mean temperature 
varied from 43*88“ to 46*22” in different years and different local- 
ities, the mean avorai^ for the whole country being 46*14®. The 
islands have, upon the whole, a somewhat warmer climate than 
diitland. Tlie mean temperature of the four coldest montlis, 
December to March, is 88*26”, 81*64”, 81*82”, and 33*98” respect- 
ively, or for the whole winter 82*7” ; that of the summer, June to 
August, 69*2”, but considerable irre^ilarities occur. Frost occurs 
oil au average on 20 days in each of the four w*inter months, but 
only on a couple of flays in either Octfibor or May. A fringe of 
ico generally lines the greater part of the Danish coasts on the 
eastern side for some time during the winter, and both the Sound 
and the Great Belt are at times impassable on account of ice. In 
some wintera the latter is sufficiently firm and level to admit of 
sledges passing between Cotienhagon and Malmb. The annual 
rainfall varies between 21 *68'^ and 27*87" in different years and 
different localities. It i.s highest on the west coast of Jutland ; the 
small island of Aiihult in the Cattegat has au annual rainfall of 
only 15*78". More than half the rainfall occurs from July to 
November, the wettest month being September, with an average 
of 2*96"; the driest month is April, with au average of 1*14". 
Thunderstorms arc frequent in the summer. South-westerly winds 
prevail from January to March, and from September to the end 
of the year. In April the east wind, which is jiarticularly search- 
iiig, is predominant, while westerly winds prevail from May to 
August. 

According to the census taken on 1st February 1901, 
the total iK)pu1ation of Denmark was 2,449,540, as com’ 
j^iared with 929,001 on the same date in 1801, 
showing an increase during the century in the 
proportion of 100 : 263. As comj)arod with the 
total in 1890, namely, 2,172,380, the returns for 1901 
are 12*76 per cent higher, corres^mding to an average 
annual increase of 1*09 per cent during the ten years. 
The first four years of the decade were, however, far from 
favourable, owing to a great increase of mortality and at 
the same time of emigration, which latter cause reduced 
the increase which should have followed from the excess of 
births over deaths by nearly one-half. The actual annual 
increase during these years varied only from 0*64 per cent, 
to 0*68 per cent In 1901 the average density of the popu- 
lation of Denmark was at the rate of 165*2 to the square 
mile, but varied much in the different parts. Jutland, 
which represents three-fifths of the total area of Denmark, 
and in 1901 had a population of 1,063,792, showed an 
aver^ of only 109 inhabitants per square mile, whilst on 
the islands, which had a total population of 1,385,537, 


the average stood at 272*95, owing, on the one luiiul, to the 
fact that large tracts in the interior of Jutland are almost 
uninhabited, and on the other to the fact that the cai)ital 
of the country, with its proiwrtionately large population, 
is situated on the island of Bealand. iTio had 

a population of 960,053, or 336*2 inhabitants to the 
square mile including Co[)enhagen (with the suburbs of 
Fredriksberg and Sundby), but without tlio ea[»ital only 
169*2. Not reckoning Sedand, the density of the poimla- 
tiori on the islands was at the rate of 191*7 to the sejuare 
mile. In 1901, 936,565 i)cr8ons were living in towns in 
Denmark, i.c., 38*24 |jer cent, of the total iK)pulation, 
whilst 1,M 2,975, or 61*77 jjer cent., were living in purely 
rural districts. In 1890 the town fX)pubitioii amounted to 
735,554, or 33*86 \ier cent, of the total, leaving but 
1,436,826, or 66*14 per cent., for the mral districts. Tht? 
movement of the |x>i>ulation to the towns whicli is in- 
dicated by these figures commenced about the middle of 
tlie 19th century, and increased until very near its <‘nd. 
It has been stronger on the i.slands, where tlu' rural 
population lias increased by 5*3 i)er cent, only in eleven 
years, whereas in Jutland the increase of the rural pofmla 
tion between 1890 and 1901 amounted to 12*0 jHir cent. 
(But for some of the causes of tliis increase see Jutj.and.) 
During the same years the fiopulation of CojH?nhageii 
increased by 24*94 }>er cent., namely, to 476,870 (491,340 
with the environs) ; and the j>oj)ulation of the provincial 
towns above 10,000 inhabitants by 43*6 jier cent. ; but iu 
the smaller towns the augmentation only amounted to 20*5 
l*er cent 

According to the census of 1890, ilio population of Denmark 
was divided as follows according to occu|)ation, the ligurcs 
including dependants ; — 


Occupation. 

Nuiii- 

iH-r. 

Per 

c'ent. of 
Popii- 
Intion. 

C>c<:ui*«tion. 

. 

Ntiiti’ 

her. 

ivr 

I'CIlt. of 
Piijni 
lilt Ion. 

Agriculture 


40-0 

ProfessiDiis 


01 

Trades 


24*0 

. Clapitalists 

;u,oV4 

IMi 

Commerce . 

1 172,920 

7-9 : 

j Pensioners . 

17,723 

1 U-5S 

General luliour . 

102,928 

7*r> 

Annuitants . 

' .10,270 

1-8 

Fisheries . 

. 32,912 

ir> 

, No certain 

1 44,007 

2'0 

Naviipition 

! 20,082 


' PttU|>erB 

, :51>,014 

1*79 

1 Transport, posts, 


i 

Prisoners . 



! tclegrapiiB, &e. 

j 42,730 

li> ; 

Insane 

1 3, Trio 

• • 


111 1901, 1,198,448, or 48 72 per rent, of tlie popnlatiou of 
Denmark were males ; 1,256,092, or 61*28 i»cr cfiit., wuiv fenndcs. 
The number of marriagcR has increased, with little oseillation, 
from 14,976 in 1891 to 18,499 in 1900, tliat is, in a eoijshkTably 
greater ratio than the j^pulation. The number of divnrccs in 
1900 was 391. The birtli-rato ap)>ears to have oscillated during 
til© period in question between *29*3 and 88*8 per tlioiisand, the 
highest numl3or of children lioru alive being 72,141 in 1900. On 
an average, 61 *3 per cent, of the children born annually are boys, 
and the male sox remains in excess until about the 20th year, 
from wliich age the female sex preponderates in increasing ratio 
with advancing age. Of all children born annually an average of 
9*6 per cent are illogitimate. In some rural districts the ratio 
is as low as 8*5 per cent., but in Co|Hjnhageu it reaches 20*2 per 
cent. 12 per cent, of the illogitimate children born alive had 
mothers who were under 20 years of age. The still-born numbered, 
in 1899, 2*47 i>cr cent, of all births, but amongst tlieni 12*8 per 
cent, were illegitimate. Betw*een the middle ami the end of the 
19th century the rate of mortality decreased most markedly for all 
ages. The annual death-rate per thousand may be taken to have 
varied during 1890-1900 between 19*6 in 1891 and 15 1 in 1898 
(17*4 in 1900). The annual number of suicides, whicli used to 
average 665, declined towanls the close of the 19th century, and 
was 528 for the jieriod 1896-1900. 

Emigration, which for some time seriously affected the ]>opula- 
tion of Denmark, diminished in the ’nineties. In 1892 the number 
of emigrants to Transatlantic places rose to 10,422, but in 1900 it 
was only 8570. The great bulk of them go to the United States ; 
next in favour is Canada. In 1890 there were 70,900 persons, 
foreigners, living in Denmark, of whom 33,802 were born m Sweden, 
20,824 were Schleswigers, 10,828 wei-o natives of otlier ]iarls of 
Germany, and 3886 were Norwegians. From 1891 to 1900 2525 
foreigners were naturalized. 

S. TIL ~ 52 
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The Daninli Parliament, called the ** KigHda^/* conHists 
of two cliambers, the Folkething and the Landathing, but 
the couHtitution containa no indication of any 
difFercncc in their attributea. The Landathing, 
howovtjr, ia evid(3ntly intended to form the con- 
aervativc element in the constitutional machinery. Whilst 
the 1 J 4 niemliors of the Folkething are elected in the usual 
way by universal suffrage, 12 out of the 66 members of the 
l^andsthing are life members nominated by the Crown. 
'J'he remaining 54 members of the Landathing are returned 
according to a method of proi)ortionate representation by 
a body of deputy electors. Of these latter one-half are 
elected in the same way as meml)ers of tlio Folkething, 
without any pi*o|K}rt.y (lualificatiou for the voters; the 
oth(*r half of the deputy electors arc clioson in the towns 
l)y those who daring the last iireceding year wore assessed 
on a certain minimum of income, or paid at least a certain 
amount in rates and taxes. In the rural districts the 
deputy electors returned by election are supplemented by 
an etjual numbin’ of those who have jiaiii the highest 
amounts in taxes and county rates together. In this 
manner a represcnitiitioii is secured for fairly large min- 
orities, and what is considered a fair share of influence 
on pul»lic affairs given to those who contribute the most 
to the no(*ds of the Statii. The Faroes, which form an 
integral part of the kingdom of Denmark in the wider 
sense, aiv rei)rosent(ul in the Danish Parliament, but 
not the other dejicndencios of the Danish Crown. For 
administrative purposes the country is divided into 18 
so-called “Amts,’N>r counties. The ])rincipal civil officer 
ill each of them is the ** Amtiiiand.” Local affairs are 
manage, d by “Aintsnuid ” and “Sogiioraad,” corresjionding 
to the English county council and parish council. Those 
institutions date from 1841, but they have undergone 
several modifications since. The members of those 
councils are elected on a system similar to that applied 
to the (ilectioiis for the Landsthing. The same is the 
case with the provincial town councils. That of Copen- 
hagen is elected by those who are rated on an income 
of at least 400 crowns (X22). The burgomasters are 
ap})ointed by the C.Vown, except in Coiienhagen, where 
they are elected by the town council, subject to royal 
approbation. 

For tlio ttd ministration of justico Deinimrk is divided into 
“ Ilcrrods” or Hundreds; as, however, they are mostly of small ox- 
. .. tent, several arc generally served by one judge, “Horreds- 

foj^d ’* ; the townships are Hkowise semrato jurisdic- 
tions, each with a “Byfoged.” There are 126 such local jud^s, 
each of wliom deals with all kinds of cases arising in his district, 
and is also at the head of the |Kdico. There are two inter- 
mediary Courts of A]f>poal, one in Copenhagen, another in Viborg ; 
the Supreme 001111; of Apiieal sits at Oo|M;ii]iageu. In the capital 
the different functions arc more divided. There is also a Court of 
Commerce and hfavigatioii, on wliicli loading members of the trading 
community serve as iisbohsoib. In the country. Land Commissions 
similarly constituted deal with many questions affecting agricul- 
tural holdings. A fieculiarity of tlic Danish system is that, with 
few exceptions, no civil cause can bo brought before a court until 
All attempt lias been made at effecting an amicable settlonient. 
This is mostly done hy so-called Committees of Conciliation, Wt 
in some cases Iw the court itself before commencing formal judicial 
proceedings. In this manner three-fiftlis of all the causes arc 
settled, and many which remain unsettled are abandoned by the 
plaintiffs. In 1897 the courts disposed of about 30,000 oivil 
cases ; 3689 persons (2838 males and 851 females) were convicted 
of various crimes ; 3578 were punished for ]H>lice offences ; whilst 
33,005 police cases were disiiosed of without formal judgment, on 
the defendant agreeing to a fine. Sanitary matters are undf r 
the control of a Boam of Health. The whole country is divided 
into districts, in each of which a medical man is appointed with a 
salary, who is under the obli|mtion to attend to poor sick aud 
assist the authorities in medied matters, ino nests, ic, Tlie relief 
of the ]H>or is well organized, mostly on the system of out-door 
relief. Many workhouses have lieen establishea for indi^nt |^r- 
suns capable of work. There are many almshouses and similar 
institutions. 


The National or State Ghureh of Denmark is oflloially styled 
** Evangelioally fiefonned," but is popularly described as Lutheran. 
In 1890 its members numbered 2,136,329, or 98*44 per ^ „ 
cent of the total population. 10,624 belonged to 
free extra-parochial congregations of Lutherans. The members 
of other Christian communities numbered 14,502, of which 
1252 were Calvinists, 187 Anglicans, 2301 Methodists, 4556 
Baptists, 2609 Irvingites, and 3647 Boman Catholics. There were 
4080 Jews, mostly in Oo|ienhagon. 941 were I’eturnod as Mormons, 
and 2560 as not professing any positive religion. There are seven 
dioceses, the Primate being tne Bishop of Soaland, who resides at 
Copenhagen, but his cathedral hi at Roeskilde. There are 72 
rural deaneries, and 988 pastorates, of which the greater part 
comprise more than one pansh ; the number of parish churches is 
1721. The benefices are almost without exception provided with 
good residences and glebes, and the tithes, Ac., generally afford a 
comfortable income. The bishops have fixed stdaries in lieu of 
tithes appropriated by tlie State. 

Every child is bound to attend the parish school at least from the 
7th to the 13th year, unless the |)aronts can prove tliat it receives 
suitable instruction in other ways. The schools are 
under the immediate control of school boards apiKiintod Baoemtiott, 
by the parish councils, but of which the incumbent of the parish is 
ex‘offieio member ; superior control is exercised by the Amtmand, 
the rural dean, and the bishop, under the Minister for Churcli and 
Education. The instruction in primary schools is gratuitous. 
Secondary public schools are provided in towns, in which moderate 
school fees are paid. There are 1 3 public grammar schools. Nearly 
all schools are day-schools. There are only two i>ublio schools 
which, though on a much smaller scale, resemble the great English 
schools, namely, those of Soro and Herlnfsholm, both founded 
by jirivate munificence. Private schools are mostly more or less 
under public control. The number of children in Danish schools 
was, in 1898, 364,091, of whom 307,683 wore in municipal schools, 
6838 in grammar schools, and 49,620 in other schools, including 
infant scliools, &c. Tlie University, Copenhagen, whiclt was 
founded in 1470, has 53 professors, Asides a varying number of 
lecturers. Connected with it are an observatory, museums of 
national history, a botanical garden, various collections and labora* 
tories, as well as a good library. The matriculations average 350 
a year. Amongst the numerous other institutions for the further- 
ance of science and training of various kinds may be mentioned the 
large polytechnic schools ; the High School for Agriculture and 
Veterinary Art, with 22 professors, besides lecturers ; the Boyal 
Libray (500,000 vols., 20,000 MSS.); the Boyal Society of Sciences ; 
the Museum of Northern Antiquities ; the Society of Northern 
Antimuaries, &c. &c. The art musoums of Denmark are not 
considerable, except the Museum of Thorvaldsen, but mwah, is 
done to provide first-rate training in the fine arts and their applica- 
tion to industry. The Boyal Academy of Arts has 7 nrol'ossoi’s, 
besides assistant teachers, and its schools are frequented hy about 
200 students annually. Finally, it may be mentioned that com- 
{laratively much money is available from public funds and rogular 
parliamentary grants for furthering science and arts by temporary 
subventions to students, authors, artists, aud others of insumciont 
means, in order to enable them to carry out particular works, to 
profit by foreign travel, Ac. 

The following is a summary of the items of expend!- ptmmnea 
ture in the Danish Budget for 1900-01 : — 


Civil List . . . Kr. 1,000,000 


Appanages to the Boyal 
Family .... 

Parliament (payment of mem- 
bers, Ac.) 

Council of State (pay of Minis* 
tors, Ac.) 

Interest on Public Debt 

Beduction of Debt 

Pensions 

Army .... 

Navy .... 

Civil Service 

Iceland, annual grant . 

Public Works (new railways, 
Ac.) ■ . . . 

Loans and Advances . 


203,200 

200,000 

119,016 

7,059,800 

1,802,731 

3,349,540 

11,022,410 

7,787,310 

26,957,512 

76,564 

10,370,907 

2,229,950 


or £55,555 
„ 11,289 

.. 6,612 
„ 392,183 

„ 100,152 

„ 186,086 
612,357 
„ 482,629 

„ 1,497,689 
„ 4,254 

„ 576,161 

„ 128,886 


Kr.72, 178,449 £4,009,914 


Tlio items of estimated actual revenue for 1900-01 were as follow 

Customs . . . Kr. 38, 176,000 or £1,843,111 

Excise and Beer Tax . 9,170,000 „ t09,444 

Land and House Tax . 10,577,500 „ 587,689 

Stamps . . . 3,550,000 „ 197,222 


Cany forward Kr.Sfi, 473,500 £3,187,416 
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Brought forward 

£r.56,473,500 

or 

£3,137,416 

Death Duties 

Tax on Transfers of Pro- 

1,400,000 

n 

77,778 

perty 

Legal Fees (Patents, Ac.) 

016,000 

2,555,100 

ti 

60,88r' 

141,950 

Stote Railways . 

2,958,916 

i» 

164,884 

12,366 

Post and Telegraphs . 

222,581 

M 

State Lottery 

Crown Lands, Forests, 

1,090,000 

M 

60,656 

Ac.) 

893,424 

It 

49,635 

Interest on Reserve . 
Interest on Debts to the 

643,000 


35,722 

State 

841,127 

»f 

46,729 

Sundry receipts . 

1,221,617 

ti 

67,862 


Kr.69,216,166 


£3,845,287 


The amount of the internal debt on let April 1900, is estimated at 
Kr. 77, 708, 810 or 424,317,166, bearins interest of 8^ jMjr cent, 
(excepting some small amounts on which 3, 4, 4}, or 5 per cent, 
are paid), whilst that of the foreim debt is placeil at 
Kr. 138, 512,250 or £7,695,125, bearing 3 ]x:r cent interest, with 
the exception of a very small amount on which 4 |)er cent, is paid. 
The revenue and cxitenditure of the Faroes arc included in the 
budget for Denmark proper, but Iceland and the West Indies have 
their soiiarato budgets. The Danish Treasury receives nothing 
from those possessions ; on the contrary, Iceland, receives an annual 
grant, and the West Indian Islands have been heavily subsidized 
liy the Danish hnances to assist the sugar industry. The admin- 
istration of Greenland entails an annual loss of Kr.166,278 or 
£8682, which is ^sted on the budget of the Ministry of Finance, 
The financial position of the niunicimlities in Denmark is gener- 
ally good. The oixlinary budget of Cotieuhageu amounts to about 
£1,100,000 a year. 

The main source of wealth in Denmark is agriculture. No infor- 
mation is available as to the average size of a^*icultural holdings in 
Denmark, but there are statistics from which their value 
ladttBtty. estimated. Kates and taxes on land are mostly 

levied according to a uniform system of assessment, the unit of 
which is called a ** Ttiiide Ilartkorn. ” The Td. Htk, , as it is usually 
abbreviated, has further suMi vision, aiul is intended to corre- 
s)^nd to the same value of land throughout the country. The 
Danish measure for land is a **T()nde l^nd*’ (Td. L.), which is 
c(tual to 1 '803 statute acres. Of the best riloughing land a little 
over6Td. L., or about 8 acres, go to aTd. Htk., but of unprofitable 
land a Td. lltk. may represent 300 acres or more. On the islands 
and in the more fertile [mrt of Jutland the average is about 10 Td. L., 
or 13i ac.res. Wooilland, tithes, Ac., are also assessed to Td. Htk. 
for fiscal purposes, but the total assessment of amcultural land in 
Denmark is 369,161 Td. lltk., exclusive of the i^andof Boniholro, 
where tlie assessment is somewhat different, though the general 
state of agricultural holdings is the same as in other jiarts. Tho 
soiling value of land has lately been declining, on account of the 
agricmtural depression which has aiiectcd Denmark as well as Eng- 
land, but accoming to an official calculation based on tlie actual 
open sales which had taken place, it was, in 1895, Kr.5155 or £286 
l>er Td. Htk. A homestead with land assessed less than 1 Td. Htk. 
is legally called a Huus** or ‘‘Sted,” t.<r., oott^e, whilst a farm 
assessed at 1 Td. Htk . or more is called * * Gaard , ” t. e. , farm. Most of 
the land in Denmark is freehold and cultivate by tho owner him- 
self, and comparatively little land is let on lease exc^t very large 
holdings and globe farms. Farms of between 1 and 12 Td. Hartkom 
are called ** Bimdergaardo,” or pasant farms, and are subject to the 
restriction that such a holding cannot lawfully be joined to or 
entirely merged into another. They may be subdivided, and 
portions may be added to another holding, but the homestead, 
with a certain amount of land, must be preserved ns a seisirate 
bolding for ever. According to the return of 1895, there were in 
Denmark (apart from the island of Bornholm) 73,889 ^^gaanle," of 
which 2031 were assessed at 12 Td. Htk. or more (not a few 
exceeding 100 Td. Htk.), their total assessment l)eing 56,822 Td. 
Htk., or 15*4 per cent, of the total assessment of the country. 
Only 80 of those gaarde were not freehold. This class, of course, 
inoludes the ** Herregaarde,'* or seats of the nobility and landed 
gentry. 12,858 holdings were ** Bbndergaarde,” or i)ea8ant farms, 
and as the total assessment of this class of holdings amounts to 
267,802 Td. Htk., it will be seen that the peasants in Denmark 
hold 72*9 per cent, of all the land according to its value. As 
regurds their size, 44,567, or 80 per cent., wore assessed at from 1 
to 4 Td. Htk, ; 23,688, or 82*9 per cent. , were assessed at 4 to 8 Td. 
Htk. ; the remainder at about 8 Td. Htk. In the rural districts 
there are, besides, 169,147 ** Huso/’ or cottages with land, assessed 
at less thaM Td. Htk., of which 141,439, or 89*1 per cent., were 
freehold ana occupied by the owners. There were, besides, 32,946 
cottages without land, of which 20,271, or 61*5 per cent, were 
freehold and occupied by the owners. Of late years an annual sum 
has been voted by the Rigsdag, out of whieli loans are granted to 


cottagers who desire to purchase small freehold plots. The total 
area of Denmark is 6,892,110 Td. Ld., or 9,393,945 statute acres, 
of which 6,097,367 Td. Ld., or 6,967,697 acres— that is, fully 74 
i)er cent— are agricultural land. Only 663,059 aems of this toUl 
are meadow land. In 1896 the ploughed land, 6,384,037 acres, was 
utilized as follows 2,876,124 acres were sown with cereals, namely 
wheat 85,001 acres, rye 718,228 acres, barley 691,181 acres’, 
oats 1,085,847 acres, and mixed cereals 295,807 acres ; 533,221 
acres were sown with green fodder, potatoes, roots, and other minor 
crops ; whilst 2,833,869 acres were under grass in rotation, and 
621,423 acres were in fallow. Tho quantity of grain harvested in 
1896 is stated to have been, in English quarters, 4-16,875 of wheat, 
2,432,876 of rye, 2,574,500 of barley, 4.667,125 of oats, and 
1,801,138 of mixed grain. There is, of course, a good deal of 
variation from yeai’ to year, but the above figures are near the 
average. During the last forty years of the 19th century dairy- 
farming was greatly develoi)cd in Dcninurk, and brought to a high 
degree of perfection by the application of scientific methods and the 
best machinery, as well as by the estahlishment of joint dairies. 
The Danish Government has assisted this <levelopment by granting 
money for experiments, and by a rigorous system of inspection for 
the prevention of adulteration. According to the lab'st returns 
(1898), 449,264 hotses, 1,743,440 head of cattle, 1,178,514 swine, 
1,074,413 sheep, were kept in Denmark, but only 31,803 goat.s ami 
139 donkeys. Rabbits, which are not found wild in Denmark, ni<! 
bred for export, their number being given as 81,476. The garden 
land in Denmark amounted, iii 1896, to 81,152 acres. The woods 
cover 665,584 acres, or fully 7 ]»er cent, of the area, and their pre- 
servation is considered of so much inijwrtaiice that private owners 
are inider strict control as regards cutting of timber. The woods 
consist mostly of beetli, wdiich is principally used for fuel, but 
pines w'erc extensively planted during the 19th century. Efforts 
are being made to plant the extensive heaths in Jutland w*iLh pine 
trees (whj Jutlasp). Peat bogs occupy 188,650 acres; heaths, 
moors, and other essentially w’aste lands, 909,795 acres. 

The fishery along the coasts of Denmark is of some importance, 
both on account of the su])]dy of food obtained thereby for the 
])Opulatioii of the countiy, and on account of the export ; but tho 
good fishing grounds, not far from the Danish coast, jiarticularly in 
tlie North Sea, are mostly worked by the fishing vessels of other 
nations, which are so numerous that the Danish Government is 
obliged to keep gunboats stationed there in order to prevent en- 
croachments on territorial waters. 

The factories of Denmark supply mainly local nc^ds. The 
Coiicnhagen china has a good reputation. In 1897 there were only 
165 establishments employing each more than 100 liands ; the 
largest are those engaged in the construction of engines and iron 
ships, of which there are 4, employing together about 3000 persons. 
Trade-unionism flourishes in J’enmaik, and strikes are of frequent 
occurrence, 

Tho total value of Danish commerce has risen from £22,433,000 
ill 1874 to £51,132,000 in 1900, in which year tlic exports 
were valued at £21, 865, 000, the imports at £29,267,000. commerce 
Tlie commerce of Denmark i.s mainly based on home^ 
production and homeconsiiiiiption, but a certain quantity of goods 
IS imiKirtod wdth a view to re-exportation, for which the free port 
and bonded w^arehouses at Copnliageu give facilities. The value 
of goods exported in 1 900 ana declared to be of foreign origin was 
£6,203,000. The main features of the trade of Denmark will he 
seen from the subjoined table for 1899, in whiesh the difiereiit articles 
are classed as follow's : — 1. Live animals. 11. Articles oraniinal food. 



Import, j Kxjiort. 

Balance. 

Fort-iffn 

(ioods 

I. Live animals . 

II. Animal food . 

ITT. Breadstnffs . 

IV. Colonial pro- 
duce . 

V. A 1 c 0 h 0 1 i c 
drinks . 

VT. Textiles, Ac. . 

Vn. Timber . 

VTII. Raw materials, 
vegetable and 
animal 

IX. Minerals and 
metal goods 

X. Other goods . 

m,80o' 1,0^,600 

3,145,700, 13,145,300 
6,m,100^ 1,158,400 

2.214.000 711,600 

413,700! 200,800 

3,669,800 848,600 

1,408,800' 117,000 

i 

2,913, 400| 1,464,400 

6.385.000 1,070,100 

1,869,200 468,400 

1 £ 

- 956,700 
' -9,999,600 
+ 5,046,700 

* +1,602,600 

+ 206,900 
+2,811,200 
+1,291,000 

+1,469,000 

+4,814,90ol 
+ 1,410,800| 

£ 

200 

1,457,900 

553.100 

660,600 

165,300 

684.400 
85,000 

815,200 

701,800 

119.400 

27,337,700. 20,2r.1,000| 

+ 7,086,700- 

6,243,200 


HI. BreadstufTs and foods for animals. IV. Colonial produce, 
conserves, Ac, V. Alcoholic drinks, VI. Materials for spinning 
and weaving, woven fabrics and garments. VII. Timber ami 
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wooden goods. Ylll. Other raw materials of vegetable or animal 
origin, including all kinds of manures and oils. IX. Raw materials 
of mineral nature, and gootls manufactured from them. X. All 
other goods. In the third column - indicates excess of exjtort, 
+ excess of import ; the fourth column indicates the value of the 
foreign goods re-exported, which is included in the general figure for 
imports and exports. 

In the first of the classes under which the articles have been 
Hummiirizcd tlio most important is horned cattle, of wldch 37,736 
head were exported in 1899, all home-bred ; onl}r 1180 head were 
imjiortcd, Tiio trade in live sheep and swine, which was formerly 
imports^ has now mostly been converted into a doad*meat trade. 
In the second class, butter is the principal article, the export in 
1899 amounting to 158,303,300 m avoir., valued for export at 
£7,708,600, or 38*6 per cent, of the total value of Danish exports, 
or this quantity 134,898,700 lb, valued at £6,611,900, was nome 
produce, whilst the remaining 23,404,600 lb (value £1.096,700) 
had been imported chiefly from Russia (also Siberia) ana Sweden 
and re-exported as of foreign origin. In 1899 there was a further 
itn))ortatiou of butter for homo consumption of 14,183,000 lb 
The production of margarine amounted in the year 1899-1900 to 
35,849,004 lb, besides which 6,622,290 lb were imported, but 
only 384,889 lb were exported, margarine being largely consumed 
in Denmark instead or the butter which is exported. Next to 
butter the most important article of Danish oxiKirt is bacon, of 
which 164,667,953 It), valued at £3,083,620, wore cx|)ortcd in 
1899, all homo ])roducu excepting 6,782,349 lb, which had been 
previously im])ort.cd, together with 2,721,240 lb for homo con- 
sumption. wore exported in 1899 to the number of 

302,994,800. Tlie fust two classes of articlas, living animals 
and articles of food of animal origin, are the only ones of which 
the exportation exceeds the importation ; with reganl to all other 
goods, the reverse is the case ; at the same time, from about 26 
|)or cent, to 92 per cent, of the export in each of these classes 
trui)8i.sted of foreign goods ro-ox ported. Denmark had formerly 
u considerable net exjiort of grain, but this is not the case now, 
owing ])artly to the increase of tlie population in wealth and 
number, and consequently to the greaUw consumption of bread- 
stufl’s, ])artly to the great development of dairy-farming and 
cattle -feeding. The projuirtionally large importation of timber 
is caused by the scarcity of native timber suitable for building 
purposes, the plantations of firs and pines being as yet insulii- 
cient to [iroduce the quantity required, and the ()uali^ of the 
wood })cing inferior beyond the age of about 40 years. The large 
importation of minerals and metals and t^ls made from them 
is, of course, likewise caused by the natural poverty of the country 
in tlioso respacts. Coals were ini}>orted to the value of £1,958,700. 
Among tlie uiiolassilied articles may be noted vessels built abroad, 
whioh in the statistics for 1899 figure with a value of £654,100 
on the import side against £175,400 ou the export side. 

The value of tJio trade (1899) of Denmark with particular 
countries will be seen from the following table : — 


C'Ountriva 

Total. 

lin])ort 

Export 

Balance. 

Great Britain 

Germany 

Sweden 

United States 
Russia . 
Norwr.ay 

France . 

Other countries 

£ 

17,607,400 

11,718,000 

4,804,500 

4,722,100 

2,943,800 

1,042,000 

607,300 

4,053,600 

£ 

5.584.400 

8.014.000 

2.868.000 

4.341.400 
2,043,300 

416,200 

619,300 

3,451,100 

£ 

12,023,000 

8,704,000 

1,936,500 

380,700 

900.500 
625,800 

78,000 

602.500 

£ 

-6,488,600 
-f 4,310,000 
+ 981,500 
4-8,960,700 
+ 1,142,800 
- 209,600 
+ 541,800 
+ 2,848,600 

Total 

47,588,700 

27,337,700| 20,251,000 j 

+ 7,086,700 


The value of the trade of Deuinark proper with the other i>art» 
of the Danish State, which is included in the category of Other 
countries, ” was as follows in 1899 


Faroes 
Iceland . 
Oreonland 
Danish West Indies 


Imports, £19,400 ; exports, £85,800 
„ 133,500 „ 147,800 

35,000 „ 18,000 

n 4,200 „ 6,200 


Total . 


£192,100 £206,300 


The commercial fleet of Denmark comprised at the end of 1900, 
exclusive of small craft under 4 tons, 8017 sailing vessels, with a 
Shipping. w>W®ctive tonnage of 146,900 tons. Of these, 396 
(tonnage in all, 98,799) each exceeded 100 tons register. 
The steamers numbered 488, with a total tonnage of 247,853, 
of which 812, with a collective tonnage of 242,770, each exceeded 
300 tons. The total number of clearances to or from foreign fiorts 
in 1899 was 63,774, of which 82,889 were Dani^ vessels, 80,886 


foreign vessels, but with m difference, that whilst the clearances 
of Danish steamers numbered 21,783, and those of Danish sailing 
vesi^ amountednnly to U,092, the reverse proportion held good for 
forijlKn vessels, mvhich 11,013 were steamers and 19,872 sailing 
vessel chiefly Swedish. A large jiroportioii of Danish vessels 
are enMged in the carrying trade between foreign ports *, in 1899, 
4703 clMrauces of Danish vessels so employed occurred in Groat 
Britain, lesser number in other countries. 

Denmark has long possessed a very complete sot of excellent 
roads. The length of the railways, which lor tho most jiart are 
State pro|)erty, ivas at the close of 1900, 1810 miles. ^ 

In the course of 1900 about 20,810,000 of paasoil|iBrs 
were carried, travelling 687,500,000 ifilles ; besides 
luggage, about 3,571,000 tons of goods were carried. 

There were in 1899, 274 post offices, 583 sub-offices, and 10,115 
letter-boxes; 90,882,094 ordinary letters and 915,823 letters con- 
taining money were earned, of which respectively 17,228,427 and 
69,157 for or from places abroad. ^,260,627 pareds wore carried, of 
which 641 , 1 91 to or from places abr^. 83, 499, 502 n6wsi)apers and 
periodicals were carried, of which 2,789,143 to or from abroad. 
2,628,616 postal orders passed through the post, of which 828,754 to 
or from abroad ; finally, 983,457 dilfereiit sums wore collected for 
senders of parcels, of which 85,927 were in respect of parcels to or 
from places abroad. Tlie telegraph service is can ied on by tho 
General Post Office. There w*erc 480 stations ; the length of tho lines 
was 3850 miles. 2,056, 61 3 telegrams were carried , of which 595, 433 
passed between Danish stations, 842,886 between Danish and foreign 
stations, wliilst 618,294 passed ihitiugli the Danish system between 
foreign stations. Of the second class, 257,562 were excliaugod with 
Germany, 231,651 with Great Britain, 103,704 with Sweden, 83,404 
with Norway, 53,026 with Russia, and 80,338 with America. There 
are 171 telephone stations in connexion wdtli tho State telegraph. 

The principal bank of Denmark is the National Bank at Copen- 
hagen, which is tho only one authorized to issue notes. Tlie total 
amount of these is £5,333,334 ; tho notes are of the value of 10 kr. 
(1 kronen Is. lid.), 50, 100, and 500 kr. Next in imi)ortance are 
the Donsko tjandmands Bank, the Handels Bank, and the Private 
Bank, all ut Copenhagen. The provincial banks ore very 
numerous; many of them are at the same time savings l>anks. 
This latter class numbered at the close of 1899, 532. Tho total of 
their deposits was £37,410,320, their rate of interest, with few 
exceptions, 3i to 4 per cent.. There exists, besides, in Denmark 
15 mutual loan associations (Kreditforeninger), whoso business is 
the mrantiiig of loans on mortgage. The total of tho money lent 
by these institutions was £46,121,780. Registration of mortgages 
is compulsory in Denmark, and tho system is extremely simple, a 
fact wnich lias been of tho greatest importance for tlio improvement 
of tho country. Thoi-e are comparatively largo institutions for 
insurance of all kinds in Denmark. The largest office for lifo insur- 
ance is a State institution. By law of 9t}i Aiiril 1891 a system of 
old-age }Jcnsions has been ostablishod for the boiicfit of jiersoiis 
over 60 years of age. The total number of those wdio in 1898 w'cn* 
in receipt of permanent and direct assistance was 40,759, of whom 
27,629 were without encumbrance, wdiilst ] 3,130 were heads of 
families having in all 15,897 persons depending on tlicm. Those 
assisted were fully 17 per cent, of all persons in Denmark above 60 
years of age, hut the number will of course increase. 69 *1 5 per cent, 
lived in the rural districts. 

The unit of the Danish monetary system is the krone (orowm), 
equal to Is. IJd., which is divide into 100 ure ; consequently 
7| ore are equal to one penny. Since 1873 gold has been tho 
standard, and gold pieces of 20 and 10 kroner are coined, but not 
often met with, as the public prefers bank-notes. 

As regards the dopenacncies and colonies of Denmark, see articles 
on ParObs, Grkrnland, Ioelasp, and St Thomas. Their areas 
and population are as follows 

Faroes (1900) . . . Area, 511 sq. m.; population, 15,230 

Iceland (1890). . . ,,40,426 „ „ 70,927 

Danish West Indies (1900) ,, 138 ,, ,, 80,504 

Greenland (1890) . about 43,000 „ 10,576 


Total area (without Greenland), 41,075 sq. m. Total . 127,237 

The recent political histoiy of Denmark offers very little of 
general interest. The country has not l)een engaged in the 
political struggles of Europe, and has been left in peace, 

As long as Napoleon III. was on the throne, Denmark 
could still hope one day to recover the lost province of 
North Schleswig, and when war broke out in 1870 between France 
and Germany, public opinion inclined to an active sympathy with 
France. The rapid course of that camiiaign, however, compelled 
Denmark to ohmrve neutrality. After its close any rapprochfi* 
inent to the new German Empire was distastoful to^he people. 
In the circumstances, Austria and Germany agreed, in October 1878, 
to the abolition of clause 5 of the Treaty of Prague, which, to the 
great sumise of the Danes, was carried out at the very time tho 
Danish Court was preparing to give expression to its anti-German 
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sentimtots on the tnnrriago of the Thm to the Duke of 

Cumberland. The moat noticeable feature in the internal lua|9i7 
of Denmark ia the conatitutional atruggle which hai been goia|j|ttu 
for many yearn between Buccewire Governments olf the Lett pmFv, 
which commands an overwhelming minority in the Folkething. Ko 
])ractical questions of great importance have been at the bottom of 
this disagreement save that of the fortihcation of Copenhagen. 
The Government considered this necessary, because without it the 
capital was exposed to a coup de main at any time, while the 
Left opposed it as a piece of aggressive militarism, which would be 
unnecessary if %nmark only pxi^imed her neutrality in any war 
that might arise. For tU resJIn the majority of the Folkething 
refused to sanction the outlay, but the Government, considering 
that the danger a as real, and that the neutrality of a State 
cannot bo secured by her own declaration but depends on the good- 
will of her neighbours, which cannot be guaranteed, nevertheless 
carried out the work by means of a huge accumulated surplus. In 
the course of this conflict the majority in the Folkething even 
wont the length of refusing supplies altogether ; but under the 
Premiership of M. Estrup the Government collected the revenue 
nevertheless, and sought its justification in the approval of the 
Landsthing, whose ix>litical [)Ower according to the Charter ia in 
every respect equal to that of the Folkething. This procedure 
met with no serious resistance in the countiy. The election in 
the spring of 1901 resulted in the return to the Folkething of 76 
members of the Beform party of the Left, 16 members of the 
hloderato Left, 14 Social Democrats, and only 8 members of the 
Right, the party which had held the reins of powder for so many years. 
Professor Deuntzer, one of the law professors in the University of 
Copenhagen, became the head of a Government comxK)8ed of promi- 
nent men drawn from the different sections of his own side of the 
Folkething, and including amongst the number a simple peasant 
as Minister of Agiiculturo. Tho most prominent articles in the 
jtulicy of the now Government wen^ a mfomi of the customs, a 
it'adjustmcnt of tho system of taxation, a reform of tho judicial 
proc^ure, a reform of primary education, and a reduction in the 
ex^nditure for military purposes, 

Danish literature is dealt with below. As regards the intel- 
lectual life of tho Danish nation in other respects during the last 
r(uarter of the 19th century, there is not much that calls mr notice. 
During the earlier part of tho century not a few men could be 
mentioned who eujoyed an exceptional reputation in various 
departments of science, but they Itave gradually died awav, and 
their places have not been filled. Danish scientists, nevertheless, 
continue to contiibute their full share to tlie advancement of 
knowledge, and a full account of what has been published would 
occupy considerable space. Tho Society of Sciences, that of 
Northern Antiquaries, the Natural History and the Botanical 
Societies, Ac., still publish their transactions and proceedings, but 
the NiUurhistorUk Tidaakrift^ of which 14 volumes with 259 plates 
were published 1861-84, and which really was in the foremost rank 
in its department, ceased with the death in 1884 of the editor, the 
distinguished zoolomst, I. C. Schibdte. Another extremely valuable 
publication of wide general interest, the Medddelaer am Oran- 
land which is nublishra by the Commission for the Exploration of 
Greenland, ana of which 23 volumes, richly illustrated witli maps, 
Ac., have apiieared, is still being continued. Amongst the works on 
the history of Denmark which have appeared, the most important 
is the Hiatary of Denmark and Norway ainee 17180^ by E. Holm. 

What may be called the modem “ art ” current, with its virtues 
and vices, is as strong in Denmark as in England (see Schools of 
Painting). In architecture the prevailing fashion ia a return to 
the style of the first half of the 17th century, called the Christian 
IV. Style. 

Authorities. —J. P. Teap. SUUiatiak Topographiak Beahrivelaf, 
af Kong&riget Danmark, Copenhagen, 1859-60. 3 vols. 2nd 
edition, 1872-79.— -V. Falbe-Hansen and W, Scharlino. Dan- 
marks SUdiatik, Copenhapn, 1878-1891. 6 vols.— [Various 

writers] Vort Folk i dei nittenSe Aarhundrade, Copenhagen. 1899, 
Ao., in progress. Illustrated.— J. Cablsen, H. Olrik, and C. N. 
Stakckb. Le Danemark, Copenhaccn. 1900. 700 pp. Illus- 
trated. Publiidied in connexion with the Paris Exnibition.— 
Statistick Aarbog, 1896, Ao. Annual publication, and other 
publications of Statens Statistiake Bureau. (o. A. O.) 

Danish Literatuhe. 

The development of imaginative literature in Denmark 
l}ecame very closely defined during the latter half of the 19th 
century. The romantic movement culminated in several 
ixiets of great eminence, whosi^ deaths prepared the way 
for a new s&ool. In 1874 Bditcher pas^ away, in 1875 
Christian Andersen (q.v,), in the last week of 1876 
Winther (g.v.), and the greatest of all, Frederik Paludan- 
HtUler (q'.v.). The field was, therefore, left oiien to the 


successors of those idealists, and in 1877 the reaction began 
to be felt. The eminent critic, Dr Georg Braudes 
had long foreseen the decline of pure romanticism, and had 
advocated a more objective and more exact treatment of 
literary phenomena. Accordingly, as soon as all the great 
planets had disapi)oaTed a new constellation was perceived 
to have risen, and all the stars in it had been liglited by the 
enthusiasm of Brandes. The new writers were what lie 
called Naturalists, and their sympathies were the 
latest forms of exotic, but particularly of French litetature. 
Among these fresh forces three immediately took place as 
leaders — Jacobson, Drachmann, and Schandorph. In 
J. P. Jacobsen (1847-1885) (q,v,) Denmark was now 
taught to welcome the greatest artist in prose which she 
has ever possessed; his romance of Marie Grulhe led 
off tho new school with a production of unexampled 
beauty. But Jacobsen died young, and the work was 
really carried out by his two companions. Holgcr Dracli 
mann (h, 1846) {q.v.) began life as a marine [minter ; 
and a first little volume of poems, which he publislu'd in 
1872, attracted slight attention. In 1877 he came forward 
again with one volume of verse, another of fiction, a third 
of travel ; in each he displayed great vigour and freshness 
of touch, and he rose at one leap to the highest position 
among men of promise. He lias known how, through many 
vicissitudes, to retain his place, and Drachmann is to-day, 
without rival, the leading imaginative wYiter in Denmark. 
For many years he made the aspects of life at sea his 
particular theme, and he contrived to rouse the patriotic 
enthusiasm of the Danish public as it had never been roused 
before. His various and unceasing productiveness, his 
freshness and vigour, and the inexhaustible richness of 
his lyric versatility, early brought Drachmann to the 
front and kept him there. Meanwhile prose imaginative 
literature was ably supported by Sophus Scliaiidorph 
(1836-1901), who had been entirely out of sympathy with 
the idealists, and had taken no step while that school was 
in the ascendant. In 1876, in his fortieth year, he was 
encouraged by the change in taste to publish a volume 
of realistic stories, Country Life^ and in 1878 a novel, 
Without a Centre, He has some relation with Guy de 
Mau{)a8sant as a close analyst of modem ty])cs of 
character, but he has more humour. He has been com- 
pared with such Dutch painters of low life as Teniers. 
His talent reached its height in the novel called Little 
Folk^ 1880, a most admirable study of lower middle-cla^s 
life in Coi)enliageu. He wras for a vrhile, without doubt, 
the leading living novelist, and he went on pn)duciiig 
works of great force, in which, however, a certain 
monotony is apparent. The three leaders had meanwhile 
been joined by certain younger men who took a prominent 
position. Among these Karl Gjellerup and Erik Skrani 
were the earliest. Gjellerup {h. 1857), whose first 
works of importance date from 1878, was long uncertain 
as to the direction of his powers ; he was poet, novelist, 
moralist, and biologist in one ; at length he settled dow n 
into line with the new realistic school, and produced in 
1882 a satirical novel of manners w^hich Lad a great 
success, The Disciple of the Teutons, Erik Skram 
(6. 1847) had in 1879 written a solitaiy novel, Gertrude 
C^Mhjdrnsen^ which created a sensation, and was bailed by 
Brandes as exactly representing the “ naturalism ” which 
he desired to see encouraged; but Skram has written 
little else of importance. Other writers of reputation in 
the naturalistic school were Edvard Brandes {1, 1847) and 
Herman Bang (A 1858). Peter Nansen (^. 1861) has come 
into wide notoriety as the author, in particularly beautiful 
Danish, of a series of stories of a pronouncedly sexual 
type, among which Maria (1894) has been the most 
successful. Meanwhile, several of tho elder generation, 
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10.30. At V2 or 12.15 couMidered his day’s work 
over,” and went for a walk, whether wet or fine. For a 
time he rode, hut after accidents had occurred twice, was 
advised to give it up. After lunch he read the news{)ai)er 
and wrote his letters or the MS. of his books. At about 
3.0 ho rested and smoked for an hour w^hile being read 
to, often going to sleep. He then went for a sliort walk, 
and returning about 4.30, worked for an hour. After this 
he rested and smoked, and listened to reiiding until tea at 

7.30, a meal which he came to j>refer to late dinner. He 
then played two games of backgammou, read to himself, 
and listened to music and to reading aloud. He went to 
lied, generally very much tircid, at 10.30, and was often 
much troubled by wakefulness and the activity of his 
thoughts. 

It is thus apparent that tlui number of hours devoted 
U) work in each day was coinjiaratively few. The im* 
mense amount he achieved was due to concentration 
during these hours, also to the unfailing and, because of 
his health, the necessary regularitj^ of his life. 

The apiKjarance of Charles Darwin has l)eon made well 
known in numerous ix)rtraits and statues. He w'as tall 
and thin, being al)out 6 feet high, but looked less because 
of a stoo]>, wdiich iiicitiased towards the end of his life. 
As a young man he ha<l b^en active, Avith considerable 
powers of endurance, and possessed in a marked degree 
those ipialities of eye ami hand which make the successful 
H|»ortsnian. 

Charles Darwin was, as a young man, a Injliever in 
Christianity, and Avas sent to Camhndgci with the idea 
that he would bikti Holy Orders. It is probable, however, 
that he had merely yielded to the influences of his home, 
Avithout thinking much on tlie subject of religion. He 
first began to reflect deejdy on the subject during the two 
years and a quarter wdiicli intervened between his return 
from the Jktujh {( Ictolnir 2, 1 830) and his marriage (January 
29, 1839). His own words a»xj, “disbelief crei)t over me at 
a very slow rate, but was at last coin])leto. The rate was 
so slow that 1 felt no distress.” 

His attitude Avas that of the tolerant unaggressive 
agnostic, sympathizing A^ith and helping in the social and 
(diaritablc intiuenecs of the English Churcli in his {jarish. 
He was eviileiitly most unwilling that his opinions on 
religious matters should iiilluence others, holding, as his 
son, Francis Darwin, says, “that a man ought not to 
])ublish on a subject to Avliich he has not given sjxscial and 
continuous thought” (f.c., i. p. 305). 

In addition to the jiersonal (jualities and powers of 
Charles Darwin, there weix) other contributing causes 
without wdiich the Avorld could never have readied the 
l)enefit of his genius. It is evident that Darwin’s health 
could biroly liaA'e endured the strain of working for a 
living, and that nothing would have been left over for his 
I'csearches. A deep debt of gratitude is ow'ing to his 
father, Dr DarAvin, who ])1aced him in a ix)sition in which 
all his energy could 1x3 devoted to scientific work and 
thought. But his ill-health was such that this important 
and essential condition w^ould have lx3cn insufficient with- 
out another even more essential. Francis Darwin, in the 
Life and Letters (i. pj>. ir)9--16()), writes these eloquent 
and jmthetic words : — “ No one indeed, except my mother, 
knows the full amount of suffering he endured, or the full 
amount of his wonderful jmtience. For all tlio latter 
years of his life she never left him for a night ; and her 
days were so planned that all his resting hours might he 
shared with her. Slie shielded him from every avoidable 
annoyance, and omitted nothing that might save him 
trouble, or prevent him becoming over-tired, or that might 
alleviate the many discomforts of his ill-health. I hesitate 
to speak thus freely of a thing so sacred as the lifelong 
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devotion which this constant and tender care. 

But it is, I repe^" % feature of his life, that for 
nearly fortY^4fia|||^^ knew one day of the health 
of ordinary^tpb th^t thus his life was one long 
struggle agu^ the weariness and the strain of sickness. 
And this cannot be told without s^ieaking of thh itme , 
condition which enabled him to bear the stmn and 11^ 
out the struggle to the end.” ^ 

Charles Darwin was honoured by the chief societies of 
the civilized world. He was made a Knight of the Prussia 
Order, “ Pour le Mcirite ” in 1867, a Corresi)onding Memm 
of the Berlin Academy of Sciences in 1863, a Fellow in 

1878, and later in the same year a Corres]X)ndin^ Member 
of the French Institute, in the Botanical Section. He 
received the Bressa Prize of the Boyal Academy of Turin, 
and the Baly Medal of the Iloyal College of Physicians in 

1879, the Wollaston Medal of the Geological Society in 

1859, a Iloyal Medal of the Royal Society in 1853, and 
the Copley Medal in 1864. His liealth prevented him 
from accepting the Honorary Degree which Oxford Uni- 
versity wished to confer on him, but his oAvn University 
had stronger claims, and he became an Honorary LL.D. 
Canteb. in 1877. 

Tfi^ Life ai\d Letters of Charles Darivin^ indvding an autMo^ 
graphical chapter. Edited by his son Fbancis Dakwin. 8 vols. 
Loudon, 1 887. — Charles Darwin: his life told in an autohiotfraphical 
chapter ^ and in a selected serien of his published letters. Edited by 
his son Fuancis Dauavin. Ldiidon, 1892. — Charles Danoin 
the Theory of Natural Selection , liy E. li. Poin/roN. Loudon, 1896. 

— Life and Letters of Thomas Henry Huxley. By his son Leonaud 
lIuxJ.EY. 2 vols. London, 1900. ‘ (e. B. P.) 

Datia, a native state of India, in the Bundelkhand 
agency. It lies in the extreme north-west of Bundelkhand, 
near Gw'alior. Area, 837 square miles. Population, 
(1881), 182,598; (1891), 186,440, showing an increase of 
2 jx'r cent.; average density, 223 ix^rsons jxjr square 
mile. Estimated gross revenue, 11s. 10,00,000 ; tribute to 
Sindhia paid through the British Government, 118.16,000. 
The cliief, Avhose title is Maharaja, is a Rajput of the 
Bundela clan, being descended from a younger son of a 
former chief of Orchha. The pnjsent Maharaja was 
appointed K.C.S.I. in 1898. The state suffered from 
famine in 1896-97, and again to a le.ss extent in 1899- 
1 900. It is traversed by the branch of the Indian Midland 
Railway from Jhansi to Gwalior. The I'oavn of Datia is 
situated in 25" 40’ N. hit. and 78" 30' E. long. ; railway 
station, 16 miles from Jhansi. Population (1881), 28,346 ; 
(1891), 27,566. It is surrounded by a stone w^all, en- 
closing handsome palaces, AAith gardens. 

Daubiff ny, Charles - Francois (1817- 

1878), French landscape painter, allicsd in s(?voral ways 
Avith the Barbizon School. He was born in Paris, 15th 
February 1817, but sj^ent much time as a child at Val- 
mondois, a village on the Oise to tlie north-west of Paris. 
Daubigny was the son of an artist, and most of his family 
were painters. Ho Ixgan to paint A^ery early in life, 
and at the age of seventeen he took a studio of his own. 
Within twelve months he had saved enough to go to 
Italy, whore he studied and painted for nearly two years ; 
he then returned to Paris, not to leave it again until, in 

1860, he took a house at Aiivers on the Oise. By 1837 
Daubigny had become famous as a river and landscape 
painter, although ho had been devoting himself as well to 
drawing in black-and-white, to etching, wood engraving, and 
lithography. In 1855 his pictun3, “ Lock at Optevoz,” 
now in the Louvre, was purchased by the State ; four years 
later Daubigny was created Knight of the Legion of 
Honour, and in 1874 he was promoted to be an <HBcer. 
In 1866, at the invitation of Lord, then Mr, Leighton and 
others, ho visited London, where, however, he was hurt by 
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crowmf ire a1l:ftchod to adjacent sound teeth. Yosalius 
(151^,"AmbFoiA^r^ Scaliger, Kerckring, Malpighi, and 
lesser anatomists of the same period contributed dis^rta- 
lions which threw some small amount of light upon the 
structure and functions of the teeth. The operation of 
transplanting teeth is usually attributed to John Hunter 
(1728-1793), who practised it extensively, and gave to it 
additional prominence by transplanting a human tooth to 
the comb of a cock, but the o})eration was alluded to by 
Ambrciip Par4 (1509-1590), and there is evidence to show 
that it^as praetised even earlier. Leeuwenhoek in 1678 
described with much accuracy the tubular structure of 
the dentine, thus making the most important contribu- 
tion to the subject which had appeared up to that time. 
Until the latter part of the 18th century extraction was 
practically the only operation for the cure of toothache. 

The early contributions of France exerted a controlling 
infiuence upon the development of dental practice. Urbain 
H«Smard, surgeon to the Cardinal Georges of Armagnac, 
whom Dr Blake (1801) calls an ingenious surgeon and a 
great man, published in 1582 his Mesearches vpon the 
Anatmny of the Teeth^ tJmr Nature and Properties, Of 
Hemard, M. Fauchard says: “This surgeon had road 
Greek and Latin authors, whose writings he has judiciously 
incorporated in his own works.” In 1728 Fauchard, who 
lias been called the Father of Modern Dentistry, published 
liis celebrated work, entitled he Chiru/ryitn Dentiste ou 
TraiU des dents, I'ho preface contains the following state- 
ment as to the existing status of dental art and science in 
I’rance, which might have been applied with equal truth 
to any other European country: — “The mast celebrated 
surgeons having abandoned this branch of surgery, or having 
but little cultivated it, their negligence gave rise to a class 
of ijersons who, without theoretic knowledge or exiicriencc, 
and without being qualified, practised it at hazard, having 
neither principles nor system. It was only since the year 
1700 that the intelligent in Paris ornmed their eyes to 
these abuses, when it was provided that those who intended 
]iractising dental surgery should submit to an examination 
by men learned in all the branches of medical science, who 
should decide ujxin their merits.” After the publication 
of Fauchard’s work the practice of dentistry iKK^ame more 
s))ecialized and distinctly sejiarated from medical practice, 
the best exponents of the art being trained as apprentices 
by practitioners of ability, who had acquired their training 
in the same way from their jirodecessors. Fauchard sug- 
gested porcelain as an improvement upon bone and ivory 
for the manufacture of artificial teeth, a suggestion which he 
obtained from Reaumur, the French savant and physicist, 
who was a contributor to the Royal Porcelain Manufactory 
at Sevres. Later, Duchateau, an apothecary of St Germain, 
made porcelain teeth, and communicated his discovery to 
the Academy of Surgery in 1776, but kept the process 
secret. Du Bois Ch^mant carried the art to England, and 
the process was finally made public by M. Du Bois Foucou. 
M. Fonzi improved the art to such an extent that the 
Athenaeum of Arts in Paris awarded him a medal and 
crown, 14th March 1808. 

In Great Britain the 19th century brought the dawn- 
ing of dental science. The work of Dr Blake in 1801 
on the Anatomy of the Teeth was distinctly in advance 
of anything previously written on the subject. Joseph 
Fox was one of the first members of the medical pro- 
fession to devote himself exclusively to dentistry, and 
his work is a repository of the best practice of his time. 
The processes describe, though comjiaratively crude, 
involve principles in use at the present time. Thomas 
Bell, the successor of Fox as lecturer on the Structure and 
Disease of the Teeth at Guy’s Hospital, published his well- 
known work in 1829. About this period numerous 


S T R Y 415 

publications on dentistry made their a])i)earaiir(‘, not- 
ably those of Koecker, Johnson, and Waite, followed 
somewhat later by the admirable work of Alexander 
Nasmyth (1839). By this time Cuvier, Serrcs, Rousseau, 
Bertin, Herissant, and others in France had tiddod Xo the 
knoweledge of human and comparative; dental anatomy, 
while Retzius, of Sweden, and Weber, Roseunhiller, 
Schreger, Purkinjc, Fraenkel, and Muller in Germany were 
carrying forward the same lines of rasearch. The sym- 
pathetic nervous relationships of the tooth with otlicr ]>artH 
of the body, and the interaction of diseases of the teeth 
with general j>athological conditions, were clearly estab- 
lished. Thus a scientific foundation was laid, and dentistry 
came to be practised as a 8|XH!ialty of medicine. Certain 
minor operations, however, such as the extraction of teeth 
and the stopjiing of caries in an imiierfect way, were still 
practised by barliers, and the em}>irical j>ractice of dentistry, 
especially of those oiierations which were almost wholly 
mechanical, had developed a considerable body of dental 
artisans who, though without medical education in muriy 
cases, posseased a high degree of manijmlative skill. Hius 
there came to be two chisses of practitioners, the first 
regarding dentistry as a six^cialty of medicine, the latter 
as a distinct and sejiarate calling. 

In America representatives of both (dasses of dentists 
began to arrive from England and Fnince about tin' time 
of the Revolution. Among these were John Woofi’endalc 
(1766), a student of RolH*rt Berdmore of Liverpool, 
surgeon-dentist to H.M. (ieorge 111.; James Gardette 
(1778), a French jhysician and surgeon; and Joseph 
Leinaire (1781), a French dentist wdio went out with the 
army of Count Rochamlx^au. During the wint(;r of 
1781-82, while the Continental army was in winter 
quarters at Ihrovidence, R.I., Lemaire found time and 
opportunity to practise his calling, and also to instruct 
one or two persons, notably Josiah Flagg, probably the 
first AmerioAn dentist. Dental practice was thus estab- 
lished u])on American soil, w^here it has produced such 
fertile results. 

Until well into the 10th century apprenticeship afibrded 
the only means of ac(iuiring a knowledge of dentistry. 
The profits derived from the apprenticeship system fos- 
tered secrecy and quackery among many of the c^irly 
practitioners ; but the more lilnTal minded and Ixiter 
educated of the craft dcveloijed an increasing oppasition to 
these narrow methods. In 1837 a local association of 
dentists w^as formed in New York, and in 1840 
a national assocation, “ The Anu*rican Society of 
Dental Surgeons,” the object of which was “ to 
advance the science by free communication and interchange 
of sentiments.” The first demtal jicriodical in the world, 
the American Jmrnal of Dental Science, was issued in 
Juno 1839, and in Novemlx‘r 1840 was established tin; 
Baltimore College of Dental Surgery, the fii-st college in 
the world for the systematic education of <h‘ntists. Thus 
the year 1839-40 marks the birth of the three factors 
essential to [irofessional grow'th in dentistr}". All this, 
combined with the refusal of the medical schools to furnish 
the desired facilities for dentel instruction, placed dentistry 
for the time being upon a footing entirely separate from 
general medicine. Since then the curriculum of study 
jireparatory to dental practice has been 83 ?^tematically 
increased both as to its content and length, until in all 
fundamental principles it is jiractically equal to that 
required for the tniining of medical sjwcialists, and 
in addition includes the technical subjects peculiar to 
dentistry. In England, and to some extent upon the 
Continent, the old apjironticeship system is retaia^ as an 
adjunct to the college course, but it is rapidly dying out, 
as it has already done in America. Owing to the n;gula. 
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tion by law of the educational I’equirementa, the increase 
of iuHtitutions devoted to the professional training of 
dentists lias been rapid in all civilized countries, and 
during the past twenty years cs}iecially so in the United 
States. Great Britain possesses upwards of twelve insti- 
tutions for dental instruction, France two, Germany and 
Switzerland six, all being based uixin the conception that 
dentistry is a department of general medicine. In the 
United States there wore in 1878 twelve dental schools, 
with about 700 students; in 1899 there were fifty-six 
schools, with 7633 students. Of these fifty-six schools, 
thirty-six are departments of universities or of medical 
institutions, and there is a growing tendency to regard 
dentistry from its educational asjject as a special dejijart- 
ment of the general medical and surgical practice. 

Ueceut studies have shown that besides Ixting an iin- 
]K>rtant part of the digestive system, the mouth sustains 
intimate relationship with the general nervous system, and 
is iuqiortaut as the ]X)rtal of entmnce for the majority 
of the bacteria that cause s^iecific diseases. This fact 
has rendered moi*e intimate the relations between dentis- 
try and the general ]>ractice of medicine, and has given 
a powerful impetus to scientific studies in dentistry. 
^ 'rhrough the researches of Tomes, Mummery, 

rnmn . Smith, Williams, and others in 

Kngland, Hertwig, Weil, and Rose in Germany, ‘Andrews, 
Suddiith, and iihick in America, the minute anatomy and 
embryology of tlie dental tissues have lx5cu worked out 
with great fulness and precision. In particular, it has 
Ixsen demonstrated that certain geneial systemic diseases 
have a distinct (»ral expression. Through their extensive 
nervous connexions with the largest of the cranial nerves 
and with the sympathetic nervous system, the tooth fre- 
(]uently cause irritation resulting in profound reflex nervous 
l»hcnomona, which are curable only by removal of the 
local tooth disorder. Gout, litlimmia, scurvy, rickets, lead 
and mercurial poisoning, and certain forms of chronic 
ne]>hritis, produce dental and oral lesions which arc either 
imtliognoinonic or strongly indicative of their several con- 
stitutional causes, and are thus of great im|)ortanco in 
diagnosis. The most important dental research of modem 
times is tlmt which was carried out by I’rofessor W. D. 
Miller of Berlin (1884) upon the cause of caries of the 
teeth, a disease said to affect the human race more ex- 
tensively than any other. Miller demonstrated that, as 
previous observers had suspected, caries is of bacterial 
origin, and that acids play an imixirtant r6le in the pro- 
cess. Tlie disease Is brought about by a group of bacteria 
which develoj) in the mouth, growing naturally upon the 
debris of starchy or carlK>hydrate food, producing fermen- 
tation of the mass, with lactic acid as the end product. 
The lactic acid dissolves the mineral constituent of the 
tooth structure, calcium phosjihate, leaving the organic 
matrix of the tooth ex|x>sod. Another class of germs, the 
I)eptonising and putrefactive bacteria, then convert the 
organic matter into liquid or gaseous end products. The 
accuracy of the conclusions obtained from his analytic 
research was synthetically proved, after the manner of 
Koch, by producing the disease artificially. Caries of the 
teeth has been shown to bear highly important relation to 
more remote or systemic diseases. Exposure and death of 
the dental pulp furnishes an avenue of entrance for disease- 
producing bacteria, by which invasion of the deeper tissues 
may reatlily take place, causing necrosis, tuberculosis, 
actinomycosis, phlegmon, and other destructive inflamma- 
tions, certain of which, affecting the various sinuses of 
the head, have been found to cause meningitis, chronic 
emjiyema, metastatic abscesses in remote parts of the body, 
paralysis, epilepsy, and insanity. 

Operatike Dentistry , — The art of dentistry is usually 


divided arbitrarily into operative dentietry^ the tnirpQse of 
which is to preserve as far as possible the teeth and asso- 
ciated tissues, and prosthetic dentistry^ the purpose of 
which is to supply the loss of teeth by artifical substi- 
tutes. The filUng of carious cavities was prob- 
ably first performed with lead, suggested ap- 
l>arently by an operation recorded by Celsus 
(100 B.C.), who recommended that frail or decayed teeth 
be stuffed with lead previous to extraction, in order that 
they might not break tinder the forceps. The use of lead 
as a filling was sufficiently prevalent in France during 
the 17 th century to bring into use the word plomhaye^ 
which is still occasionally applied in that country to ^e 
oiieration of filling. Gold as a filling material came into 
general use about the beginning of the 19th century.^ 
The earlier prcjiarations of gold were so impure as to be 
virtually without cohesion, so that they were of use only in 
cavities which had sound walls for its retention. In the 
form of rolls or tape it was forced into the previously cleaned 
and pre|)ared cavity, condensed with instruments under heavy 
hand pressme, smoothed with files, and finally burnished. 
Tin foil was also used to a limited extent and by the same 
method. Improvements in the refining of gold for dental 
use brought the product to a fair degree of purity, and, 
about 1855, led to the invention by l5r Robert Arthur of 
Baltimore of a method by which it could Ixj welded firmly 
within the cavity. The cohesive properties of the foil 
were develo^ied by {)assing it through an alcohol flame, 
which dis|Xilled its surface contaminations. The gold was 
then welded piece by piece into a homogeneous mass by 
plugging instruments with serrated ^Kiints. In this process 
of cold-welding, the mallet, hitherto in only limited use, 
was found more efficient than hand pressure, and was 
rapidly developed. The primitive mallet of wood, ivory, 
lead or steel, was su]>planted by a mallet in which a 
hammer was released automatically by a spring condensed 
by ])ressure of the o^xirator’K hand. Then followed mallets 
o{)erated by pneumatic pressure, by the dental engine, and 
finally by the electro-magnet, as utilized in 1867 by 
Bonwill. These devices greatly facilitated the operation, 
and made possible a partial or entire restoration of the 
tooth-crown in conformity with anatomical linos. 

The dental engine in its several forms is the outgrowth 
of the simple drill worked by the hand of the operator. 
It is used in removing decayed structure and for shaping 
the cavity for inserting the filling. From time to time its 
usefulness has been extended, so that it is now used for 
finishing fillings and |)olishing them, for polishing the 
teeth, removing dej) 08 its frem them and c^nging their 
shapes. Its latest development, the (hnto-mrgvM engine^ 
is of heavier construction and is adapted to operations 
upon all of the bones, a rownt addition to its equipment 
being the spiral osteotome of Cryor, by which, with a 
minimum shock to the patient, fenestra of any size or 
shape in the brain-case may bo made, from a simple 
trepanning ojieration to the more extensive openings 
required in intra-cranial operations. The rotary power 
may be supplied by the foot of the operator, or by 
hydraulic or electric motors. The rubber dam invented 
by S. C. Bamum of New York (1864) provided a means 
for protecting the field of operations from the oral fluids, 
and extended the scope of operations even to the entire 
restoration of tooth-crowns with cohesive gold foil. Its 
value has been found to bo even greater than was at first 
anticipated. In all operations involving the exposed 
dental pulp or the pulp-chamber and root-canals, it is the 

1 The filling of teeth with gold foil is recorded in the oldeMi known 
book on dentistry, Artzney published anonymously in 1&90, 

in which the operation is quoted from Mesue (a.d. ^7), physician to 
the Caliph Haroun al-Kaschid. 
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only efficient metliod of mechanically protecting the field 
of operation from invasion by disease-producing bacteria. 

The difficulty and annoyance attending the insertion of 
gold, its high thermal conductivity, and its objectionable 
colour have led to an increasing use of amalgam, gutta- 
jKsrcha, and cements of zinc oxide mixed with zinc chloride 
or phosphoric acid. Recently much attention has been 
devoted to restorations with j^orcelain. A piece of platinum 
foil of *001 inch thickness is burnished and pressed into 
the cavity, so that a matrix is produced exactly fitting 
the cavity. Into this matrix is placed a mixture of 
powdered porcelain and water or alcohol, of the colour to 
match the tooth. The mass is carefully dried and then 
fused until homogeneous. Shrinkage is counteracted by 
additions of i)orcelain jKjwder, which are repeatedly fused 
until the whole exactly fills the matrix. After cooling, the 
matrix is stripped away and the isircelain is cemented 
into the cavity. When the cement has hardened, the sur- 
face of the porcelain is ground and polished to proper con- 
tour. If successfully made, porcelain fillings are scarcely 
noticeable. Their durability remains to be tested. 

Until recent times the exposure of the dental pulp 
inevitably led to its death and disintegration, and, by invasion 
of bacteria vid the pulp canal, set up an inflammatory 
process which eventually caused the loss of the 
Dentmi ontire tooth. A rational system of therapeutics, in 
pJutScM, conjunction with projxir antiseptic measures, has 
made possible both the conservative treatment of 
the dental pulp when exposed, and the succcs.sful treatment 
of pulp-canals when the pulp has been devitalized either by 
design or disease. The conservation of the exposed ]mlp 
is affected by the o|X}ratiou of capping. In capping a 
]>ulj), irritation is allayed by antiseptic and sedativo 
treatment, and a metallic caj), lined with a non-irritant 
sedative paste, is applied under aseptic conditions im- 
mediately over the jioint of j)ulp ex}K)Surc. A filling of 
cement is su|ierimposed, and this, after it has hardened, is 
c.ovorod with a metallic or other suitable filling. The 
utility of arsenious acid for devitalizing the dental pulp 
was discovered l)y J. 11. Spooner of Montreal, and first 
])ublishod in 18130 by his brother Shearjashub in his 
(Mde to Sound Teeth, The painful action of arsenic 
u})on the pulp was avoided by the tuldition of various 
sedative drugs, — morphia, atropia, iodoform, <fcc., — and its 
uso soon became universal. Of late years it is being 
gradually supplanted by immediate surgical extirpation 
under the Ixinumbing effect of cocaine salts. By the use 
of cocaine also the ])ain incident to excavating and 
shaping of cavities in tooth structure may Ikj controlled, 
es|x)cially when the cocaine is driven into the dentine by 
means of an electric current. To fill the puljj-chamber 
and canals of teeth after loss of the ))u]j), all organic 
remains of pulp tissue should lie removed by sterilization, 
and then, in order to prevent the entrance of bacteria, and 
conseciuent infection, the canals should be jierfectly 
filled. Ui)on the exclusion of infection depends the future 
integrity and comfort of the tooth. Numberless methods 
have been invented for the operation. Pulpless teeth are 
thus {)re8orvod through long }M3riods of usefulness, and 
(*ven those remains of teeth in which the crowns have been 
lost are rendered comfortable and useful as supports for 
artificial crowns, and as abutments for assemblages of 
crowns, known as bridge-work. 

The discoloration of the pulpless tooth through 
putrefactive changes in its organic matter were first over- 
come by bleaching it with chlorine. Small quantities 
of cakium hypochlorite are packed into the puli>chamber 
and moistened with dilute acetic acid ; the decom[K)sition 
of the calcium salt liberates chlorine in 9it% which restores 
the tooth to normal colour in a short time. The cavity is 
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afterwards washed out, carefully dried, lined with a light- 
coloured cement, and filled. More efficient bleaching agents 
of recent introduction are hydrogen dioxide in a 25 per 
cent, solution or a saturated solution of sodium dioxide ; 
they are less irritating and much more convenient \i\ 
application. Unlike chlorine, these do not form soluble 
metallic salts which may subseiiucntly discolour the tooth. 
Hydrogen dioxide may bo carried into the tooth struc- 
ture by the electric current. In whicfh case a current of 
not less than forty volts controlled by a suitable gradu- 
ated resistance is apjilied with the. ])atieut in circuit, the 
anode being a ijlatiiium-iiointed electrode in contact with 
the dioxide solution in the tooth cavity, and the cathod<*^ 
a siwnge or plate electrode in contact with the hand or 
arm of the patient. The current is gradually turned on 
until two or thms mil]iani|)ere8 arc indicated by a suitable 
ammeter. The o|)eration i-equires usually twenty to thiity 
minutes. 

Malposed teeth are not only unsightly but prone to 
disease, and may b<3 the cause of disease in other teeth, 
or of the associated tissues. The impairment of function 
which their abnormal {)osition causes has been found to 1x3 
the primary cause of disturbanc(!s of the general bodily 
health ; for example, enlarged tonsils, cdirunic ])haryngitis 
and nasal catarrh, indigestion, and malnutrition. By tlui 
uso of springs, screws, vulcaniztrd caoutchouc bands, elastic 
ligatures, &c., as the case may rccjuire, practically all 
forms of dental irregularity may l)e corrected, even such 
protrusions and rcitrusions of the front teeth Jis cause great 
disfigurement of the facial contour. 

The extraction of te^eth, an optiration which until cjuite 
recent times was one of the crudest procedures in minor 
surgery, has been reduced to exactitude by 
improved instruments, designed with refenmee ^olT**^* 
to the anatomical relations of the teeth and their 
alveoli, and therefore adapted to the several (^lasses of teetlj. 
The ojKretion lias benm rendered painless by the uso of 
ana'sthetics. The anaesthetic generally enqdoyed is nitreus 
oxide, or laughing-gas, the use of which was discovered in 
1841 by Horace Wells, a dentist of Hartford, Conn., 
II. 8. A. Chloroform and ether, as well as other geneml 

anajstheties, have l»ecn cmi»loyed in (extensive operations 
liecausc of their more ]>rolonged ettect ; but chloroform, 
esjKJcially, is dangerous, owing to its effet’t upon the heart, 
which in many instance's has suddenly failed during tlie 
ojx^ration. Ether, while less manageable than nitrous oxide*, 
has been found to bo practically devoid of danger. 'J'lie 
local injection of solutions of cocaine and allied anaesthetics 
into the gum-tissue is extcuisivcly jinu-tised ; but is attended 
with danger, from the toxic eliect.s of an overdose upon the 
heart, and the local poisonous effect upon the tissues, 
which lead in mimerous easels to necrosis and cxtciisi\'e 
sloughing. 

Dental ProntJumiH, — The fastening of natural teeth 4*r 
carved substitutes to adjoining sound teeth by means of 
thread or w’ire preceded their attachment to 
base-plates of carved wood, bone, or ivory, which * 

latter metliod w as practised until the introduction 
of swaged metallic plates. Where tlii* crown only of a 
tooth or those of several teeth were Io^t, the restoration 
was eftbeted by engrafting ujion iha i»repared root a 
suitable crown by means of a wooden or metallic pivot. 
When }X)S8ible, the new crown was that of a corresponding 
sound tooth taken from the mouth of another individual ; 
otherwise au artificial crewn carved from bone or ivory, or 
sometimes from the tooth of an ox, was use<l. To replace 
ontire dentures a base-plate of carved hip]>ot)otamu8 ivory 
was constructed, upon which wore inounttsl the crowns of 
natural tooth, or later those of i)orcclaiii. The manufacture 
of a denture of this character was tedious and uncertain, 

S. Til. --S3 
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ftud required much skill. The denture was kept in place 
by spiral ^springs attached to the buccal sides of the 
appliance «above and below, which caused pressure upon 
both jaws, necessitating a constant cdbrt ufiou the part of 
the unfortunate wearer to kec}) it in place. Metallic 
swaged plates wore introduced in the latter part of the 
1 8th century. An iiupressioii of the gums was taken 
in wax, from which a cast was made in jilastcr of Paris. 
With this as a model, a miitallic die of brass or zinc was 
)irepared, upon which the plate of gold or silver was 
formed, and then swaged into contact with the die by 
mefins of a female die or counter-die of lead. The 
process is essentially the same to-day, with tins addition of 
numerous improvements in detail, which liave brought it to 
a high degi’ea of perfection. The discovtjry, by Gardette 
of Philadelphia in 1800, of the utility of atmospheric 
jirossure in keeping artificial demtures in pLuie led to 
the abandonment of spiral sj)rings. A later device for 
enhancing the stability is tlie vacuum cliamlicr, a centml 
depression in the up])er surfiice of the ]>late, which 
when exhausted of air by tlie wearer, materially increases 
the adhesion. The meUllic basc!-])lato is used also for 
supporting one or more artificial teotli, being kept in place 
by metallic clasps fitting to, and iiartially surrounding, 
adjacent sound natural teeth, the plate merely covering the 
edentulous i portion of tlie alvo^dar ridge. It may also bo 
kept in place by atmospheric adhesion, in which case the 
|ialatal vault is included, and the vacuum chaml)er is 
utilized in the palatal jiortion to increase the adhesion. 

In the coustructiou usually jiraotised, porcelain teeth are 
attached to a gold buse jilate l^y means of stay- pieces of 
gold, perforated to receive the platinum pins baked in the 
ls>dy of the tooth. The stay jiieces or backings are then 
soldered to the pins and to tlici plate by means of high- 
fusing gi)ld solder. The teeth used may be single or in 
so(;ti(ms, and may be with or without an extension 
4le.signed in form and colour to imitate the gum of the 
alveolar border. Even when skilfully executed, the 
piDcoss is , imperfect in that tlie jointing of the teeth to 
each other, and their adaiitation tu the base-plate, leaves 
crevices and recesses, in whicdi food debris and oral 
H(.‘cretions accumulate. To obviate these defects the 
ujiamellcd ])latiuum denture was devised. Porcelain teeth 
are first attached to a swaged liase-[)late of ]»ure platinum 
by a stay-piece of the same metal suldered with jjuro gold, 
after which the iutorsticc.s between tin; teeth are filled, and 
the entire surface of the plate, (?xceptiiig that in contact 
with the palate and alveolar border, is covered with a 
porcelain .paste called the body, which is modelled to the 
normal contour of the gums, and baked in a mullle furnace 
until vitrified. It is tlien enaniollcd with a >itr<K)us enamel 
eoloured iu imitation of the colour of the natural gum, 
which is applied and fired as liefijiv, the result being the 
most artistic and liygienic denture kiiowm. This is 
<?oramonly known a.s the continuous gum mi?thod. Origin- 
ating iu Franco iu the early part of the 19th century, and 
variously improved by several exiierimenters, it was 
brought to its present |>erfoction by Dr John Allen of 
New York about 1846-47. Dentures sujijxjrtcd uixm cast 
bases of metallic alloys and of aluminium have been 
employed as substitutes for the more cxjiensivc dentures of 
gold and platinum, but have had only a limited use, and 
are less satisfactory. 

Metallic bases were used exclusively as supports for 
artificial dentures until in 1855-56 Charles Goodyear, jun., 
(latented in England a process for constructing a denture 
upon vulcanized caoutchouc as a base. Several modifica- 
tions followed, each the subject of patented improvements. 
I'hough the cheapness and simplicity of the vulcanite base 
has led to its abuse in incompetent hands, it has on the 


whole been productive of much benefit. It has been used 
with great success'^ as a means of attaching porcelain 
teeth to metallic bases of gold, silver, and aluminium. It 
is extensively used also in correcting irregular positions 
of the teeth, and for making interdental splints in the 
treatment of fractures of the jaws. For the mechanical 
correction of palatal defects causing imperfection of 
deglutition and s|)oech, which comes distinctly within the 
province of the prosthetic dentist, the vulcanite base 
produces the best-known apimratus. Two classes of 
{)alatal mechanism are recognized — the obturator, a jialatal 
plate, the function of which is to close i)erforation8 or 
clefts in the hard palate, and the artificial velum, a 
movable attocdiment to the obturator or palatal plate, 
which closes the opening in the divided natural velum and, 
moving with it, enables the wearer to close off the naso- 
pharynx from the oral cavity in the production of the 
guttural sounds. Vulcanite is also used for extensive 
restorations of the jaws after surgical ojieratioiis or loss by 
disease, and iu the majority of instances wholly coiTects 
the deformity. 

For a time vulcanites almost supjdanted gold and silver 
as a base for artificial denture, and develojxid a generation 
of ])ractitioners deficient in that high degree of skill 
necessary to the construction of dentures upon metallic bases. 
The recent development of crown-and- bridge 
work has bi-ought about a renaissance, so that 
a thorougli training is more than ever necessary to 
successful ])raciice in mechanical dentistry. The simplest 
crown is of porcelain, and is engrafted ujion a sound natural 
tooth-root by moans of a metallic jiin of gold or platinum, 
extending into the previously enlarged root-canal and 
cemented in j>lace. In another tyjie of crown the jioiut 
between the root-end and the abutting crown-surface is 
encircled with a nujtallic (!()llar or band, which gives 
additional security to the attachment and protects the 
joints from fluids or bacteria. Crowns of this character are 
constructed with a jiorcolaiu facing attachfxl by a stay- 
piece or backing of gold to a ]>1ate and collar, which has 
been previously fittcnl to the root-end like a ferule, and 
soldered to a ])in which projects through the ferule into 
the root-canal. The contour of the lingual surface of the 
crown is made of gold, which is shajied to conform to the 
anatomical lines of tlie tooth. The shell-crown consists of 
a ropnxluction of the crown entirely of gold plate, tilled 
with cement, and driven over the root-end, which it closely 
encircles. The two latter kinds of crowns may be used 
as abutments for the support of intervening crowns in 
constructing bridge-Avork. When artificial crowns are 
supported not by natural tootli-roots but by soldering them 
to abutments, they are tei-mod dummies. The number of 
dummies which may bo sujiiKirted upon a given number of 
roots de|)onds upon the jiosition and character of the 
abutments, the character of the alveolar tissues, the age, 
sex, and health of the jiatiout, the character of the 
occlusion or bite, and the force exerted in mastication. In 
some cases a root will not projierly supjiort more than one 
additional crown ; iu others an entire bridge denture has 
been successfully supixirted ujion four well-placed roots. 
Two general classes of bridge-work are recognized, namely, 
the fixc4 and the nunovable. Bemovable bridge-work, 
though more difficult to construct, is preferable, as it can 
be more thorouglily and easily cleansed. When properly 
made and applied to judiciously selected cases, the bridge 
denture is the most artistic and functionally perfect 
restoration of prosthetic dentistry. 

The entire development of modem dentistry is coiii|>ri8od 
within the last century, and mainly within its latter half. 
Beginning with a few practitioners and no organized 
professional basis, educational system, or literature, its 
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practitioners ore to be found in |U civilized com- 
munities, t^ose in Great Britain numbering about 5000 ; 
in the United States, 27,000; France, 1600, of whom 376 
are graduates; German Empire, qualified practitioners 
(Zahnttrzte), 1400; practitioners without official qualifica- 
tion, 4100. Its educational institutions are numerous and 
well equipped. It possesses a large periodical and standard 
literature in all languages. Its practice is regulated by 
legislative enactment in all countries the same as is medical 
]>ractice. The business of manufacturing and selling 
dentists’ supplies represents an enormous industiy, in 
which millions of capital are invested. 

Authoritiks. — W. F. Litcu. Ameriean Sysiam of DentitUry , — 
J ujiitrs ScHifiFP, jun. Handbueh der Zahnheilkundt.. — £dwaki> 0. 
Kirk. Ameriean Text-Book of Operalive CnAiiLKs J. 

Essw. American Text-Book of Broslhetic Tomes. 

Dental Anatomy,-— Timm, DeiUal Surgery, — W. D. Killer. 
Mkro^rganUme of the Human MovDi, — Hope w ell Sm ith. Dental 
Mkroeeojyy. — H. H. Bitrohard. Dental Tathology, Therapeutics^ 
and Pharmacology. — F. J. S. Oorgas. Dental Medicine, — E. H. 
Anglk. TreatmesU of Maioceltmon of the Teeth and Fractures of 
the Maxillx , — G. Evans. A Practical Treatise m Artificial Crovm- 
aiui’Bridge Work and Porcelain Dental Art. — C. N. Jounson. 
Principles and Practm of Mlling Teeth, (e. C. K.) 

DffintOlli a township in the Gorton division of 
Lanca^ire, England, 4^ miles north-east from Stock- 
port, with a station on a branch of the London and 
North-Western Hallway. The township of Haughton was 
added to it in 1804, and it has since b^n governed by an 
urban district council. Public buildings include, besides 
churches anrl (jhapels, the free library, installed in new 
and 8i>acious promises in 1808, and the Conservative and 
the Liberal club houses. In the township are reservoirs 
for the water aupj»ly of Mancliester, with a cay>(icity of 
1860 millions of gallons. The manufacture of felt hats is 
the leading industry. Coal is extensively mined in the 
district. The population of the urban district in 1801 was 
13,993; in 1901, 14,934. 

Denver, the capital of tho state of Colorado, 
IJ.S.A., and county seat of Arapahoe county, situated 
in lat. 39** 45' N. and long. 105" W. It comprises an 
areji of 49 sijuarc miles on tho South Platte river, 
1 5 miles east of the foot of tho Rocky Mountains, at a 
mean elevation of 5280 feet above sea-level. The 
)K)pu1ation in 1890 was 106,713, and in 1900 it was 
133,859, of whom 25,301 were foreign-born and 3923 
were negroes. Out of 42,712 males of voting age (21 
years and over), only 716 were roi)orted by the U.B. 
census enumerators in 1900 as illiterate (unable to write) ; 
of these 548 were foreign-l)orn. The death-rate in 1890 
was 23*0; in 1900 it Wiis 18*6. Tho city is the junction 
of tho Burlington and Missouri River, the Chicago Rock 
Island and Pacific, the Kansas Pacific, the Missouri 
Pacific, the Union Pacific, tho Atchison, Topeka, and Santa 
Fe, the Denver and Rio Grande, the Colorado Midland, and 
the Colorado and Southern Railway systems. The street 
railways are owned by a private corjwration using 
electrical motive-power. The public education is provided 
by 3 high schools, a manual training school, and 44 public 
schools, the total public school property being valued at 
$2,700,000. According to the census of 1900, tho number 
of persons of school age (5 to 20 years inclusive) was 
37,423. The University of Denver, Gross Medical College, 
and the College of tho Sacred Heart are influential institu- 
tions, A public library, with 76,000 volumes, is supported 
by a tax of one- half of one mill upon the assessed valuation 
of the city, which, for 1900, was $69,650,115 on a basis of 
about one-third actual value. The city has 12 parks, with 
a total area of 550 acres. The water supply is derived 
from mountain streams and earned to the city by gravity. 
Its daily capacity is 60,000,000 gallozusk The factories in 
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1900 employed an average number of 10,926 wage-earners, 
with total wages amounting to $6,824,003, the total value 
of tho manufactured products being $41,368,698. Tho 
city has four national banks, three savings banks, throe 
State banks, and a branch of tlie United States mint. In 
1858 phicer gold was discovered at the junction of Cherry 
Creek with the South Platte river at 39" 47' N. lat. and 
105" W. long., wliich led to a small settlement called 
Auraria. In 1859 Denver (named after General James 
Denver, then Governor of Kansas Territory) was laid out 
on the east side of Cherry Creek, and shortly afterwards 
the two settlements were united. The city is tho centre 
of the wealth and influence of tho increasing mineral, 
agricultural, and stock-raising interests of the Rocky 
Mountain region. (j. h. i*e.) 

DoOfl^&rhi a town of British India, in the Sonthal 
Parganas district of Bengal. Situated in 24" 29' N. lat. 
and 86" 44' E. lat. Popuktion, about 8000. It is famous 
for a group of twenty-two temples dedicated to Siva, 
the resort of nnmorous pilgrims. It is connected with 
the East Indian Railway by a steam tramway, 5 miles 
in length. In 1897 tho not earnings were Ils.19,168, 
yielding a profit of 3*9 |xjr cent, on a capital outlay of 
118.2,87,942. 

DepnitlSi Affostino (1813-1887), lUHan states- 
man, was born at Mezzana Cortc, in the province of Stra- 
doUa, Slst January 1813. Before 1848 ho conspin?d w*ith 
Mazzini, and was nearly craptured by tho Austrians while 
smuggling arms into Milan. Elected deputy in 1848, he 
joined the Left and foundt'd the journal 11 Diritto^ but 
held no official ixjsition until ap])ointed Governor of Brescia 
in 1859. In 1860 ho wemt to Sicily on a mission to 
reconcile the ix)licy of Cavour (who desired the immediate 
incorj)oration of the island in the kingdom of Italy) with 
tl)at of Garibaldi, wdio wished to jx)stiK)ne the Sicilian 
pUhisdU until after tho liberation of Naples and Rome. 
Though apix>int(xl pro-dictator of Sicily by Garibaldi, he 
failed in his attempt. Aca*pting tho portfolio of I’ublic 
Works in tho Rattazzi Cabinet in 1862, ha scjrved as inter- 
mediary in arranging with Garibaldi the: exjx^dition which 
ended disastrously at Aspromonte. Four years later he 
entered tho Ricasoli Cabinet as Minister of Marine, and, by 
maintaining Admiral Persano in command of the fleet, con- 
tributed to tho defeat of Lissa. UjKin tho death of Rattazzi 
in 1873, Depretis l)ecamo leader of the Ijoft, prepared the 
advent of his party to |X)W(»t, and was called upon to form 
the first Cabinet of the lA?ft in 1 87 6. Overthrown by Cairoli 
ill March 1878 on the grist-tax question, he succeeded, in 
tho following Deccinbor, in defeating Cairoli, became again 
Premier, but on 3rd July 1879 was once more overturned 
by Cairoli. In November 1879 ho, however, entered tho 
Cairoli Cabinet as Minister of tho Interior, and in May 
1881 succeeded to the l^micrship, retaining that office 
until his death on 29th July 1887. During the long in- 
terval he recomposed his Cabinet four times, first thK)wing 
out Zauardelli and Baccarini in order to please the Right, 
and subsequently bestowing jx^rtf olios ujx)!! Ricotti, Ro- 
bilant, and other Conservatives, so as to conqJete the 
|)olitical process known as “ trasfomiismof^ A few weeks 
before his death he rejxjnted of his transform ist jioHcy, 
and again included Crispi and Zanardelli in his Cabinet. 
During his long term of office he abolished the grist tax, 
extended tho suffrage, completed tho railway system, aided 
Maiicini in forming tho Triple Alliance, and initiated 
colonial policy by tho occuijation of [Massawa; but, at 
the same time, ho va.stly increased indirect taxatioM^. opr- 
rupted and destroyed tho fibre of parliamentary {larti^ 'and, 
by extravagance in public works, impaired the stability of 
Italian fin^ce. Shrewdness and unscrupulous political 
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ability assured him a long lease of power, but his influence 
upon Italian public life lias been permanently deleterious. 

(h. w. 8.) 

D^ptfordf a town of England, in the coimty of 
London, partly in Kent and i>artly in Surrey, at the junc- 
tion of the liavensbourno with the Thames, 3^ miles east 
of liondon Bridge, 5 miles from Charing Cross by rail. 
The {xirish of l^eptford St Paul has been formed into the 
now mctroiK)lilan borough of Deptford. Tliere are two 
oi)on spaces, namely, Deptford Park, consisting of the site 
of the gardens of old Sayes Court (11 acres), and Tele- 
graph Hill (yj acres). The Trinity House wfis founded 
at Deptford, and the old hall was pulled down in 1787. 
A new building wjis erected, which was used by the cor- 
poration until the Trinity House on Tower Hill was 
ready for occupation, and occasionally for many years 
afterwards. The ])opulatiou of D(»i)tford St Nicholas (now 
included in the inetro|K)litan borougli of Greenwich) was 
(1881), 7901 ; (1896), 7722 ; of Deptford St Paul (1881), 
76,752; (1901), 110,513. 

Dera Ghazi Khan, a town and district of British 
India, in the Derajat division of the Punjab, In 1881 the 
town had a i)Opulation of 22,309, and in 1891 of 27,886 ; 
the municipal income in 1897-98 was lls. 1,57,532. There 
are several handsome mos(|UC8 in the native quarter. The 
cantonment accomniodatf^s one cavalry and two infantry 
regim(!nts of the Punjab Frontier Force. There is an 
efficient high school. 

The DiSTiiiCT OF Dera Ghazi Khan contains an area of 
6606 square miles. The population in 1891 was 404,031, 
being 72 persons per s(iuaro mile, an increase since 
1881 of 11 [Kir cent. Classified according to religion, 
Mahommodaiis numbered 349,587, largely Baluchis ; 
Hindus, 52,903; Sikhs, 1424 ; Christians, 117, of whom 73 
wore Europeans. In 1901 the jx)pulation was 445,163, 
showing a further increaHo of 10 jier cent. The total 
amount of laud revenue and rates was returned as 
lls.6,83,807, the incidence of assessment Ixdng 3 annas 
]>or acre; the number of police was 514. In 1896-97, 
out of a total cultivated area of '113,749 acres, 230,074 
were irrigattKl, mostly from Government canals and wells. 
The exports are w'heat and indigo. The only manufactures 
are for domestic use. There is no railway in the district, 
and only 25 miles of metalled roiwl. The Indus, which is 
nowhere bridged, is navigable by native boats throughout 
its course of 239 miles. Education is making some? pro- 
gress. There are throe Mahommedan institutions and one 
Hindu for religions instruction. In 1896-97 there were 
altogether 233 schools, with 5784 pupils, the proiK)rtion of 
boys at school io those of school-going ago Ixjing 1 1 *9 [ler 
cent. The registered death-rate in 1897 w^as 36 jxjr 
thousand; the rainfall in 1897 was b’ll inches. 

Dora Ismail Khaili a town and district of 
British India, in the Derajat division of the Punjab. The 
town is situated near the right bank of the Indus, hero 
crossed by a bridg(j of boats during lialf the y(jar. In 1881 
it had a population of 22,164, and in 1891 of 26,884; 
the municipal income in 1897-98 was B,s.54,889. It takes 
its name from Ismail Khan, a Boluchi chief wdio settled 
hero towards the end of the 15th century, and whose 
descendants ruled for 300 years. The old town was swej»t 
away by a flood in 1823, and the present town stands 4 
miles back from the [lormanent channel of the river. The 
native quarters are w'esll laid out, with a largo bazaar for 
Afghan traders. It is the residence of many Mahommedan 
gontiy. The cantonment accommodates a force of all arras. 
There are several efficient schools, one missionary. A 
vernacular newspaper is issued. There is considerable 
through trade with Afghanistan by the Qomal Pass, and 


there are manufactures of scarves and inlaid wood-work. 
Hero is the tomb of Sir Homy Durand, Lieutenant* 
Governor of the Punjab. 

The DISTRICT OF Dera Ismail Khan contains an area of 
9440 square miles. The [jopulation in 1891 was 486,201,. 
being 52 persons per square mile — much the lowest density 
in the province. Since 1881 the increase had been at the 
rate of 10 per cent. According to religion, Mahommodana 
numbered 420,189 ; Hindus, 62,961 ; Sikhs, 2840; 
Christians, 204, including 108 Europeans ; “ others,” 7. 
In 1901 the [xjpulatioii was 627,705, showing a further 
increase of 9 jier cent. The total amount of land revenue 
and rates was returned as Ils.6,02,437, the incidence of 
assessment being about annas per assessed acre, but 
nearly 15 annas per cultivated acre ; the number of police 
was 627. In 1896-97, out of a total cultivated area of 
588,413 acres, 159,849 wore irrigated from private canals 
and wells. Wheat and wool are exported. There are 
manufactures of cotton cloth. The North-Western Hail* 
w’ay runs through the Cis-Indus portion of the district for 
93 miles. In the other portion there are 108 miles oi 
metalhsd roads for military purposes. The Indus is 
navigable by native boats throughout its course of 120 
miles within the district. IKducation is making fair pro- 
gress, particularly in the English-toaching schools at the 
towns. In 1896-97 there were altogether 441 schools^ 
attended by 7714 boys. The proj^ortion of boys at recog- 
nized schools was 13 ’5 per cent, of those of school-going 
ago. ^J'ho death-rate in 1897 was 50 [)er thousand ; the 
rainfall in 1897 was 9*77 inches. 

Derajatp the name of a division or commissioner- 
shij» of British India, in th(j west of the Punjab, consisting 
of the four distri(5ts of Dera Ismail Khan, Dora Ghazi 
Klian, Bannu, and Muztiflargarh, the lost having l)oen 
recently transferred to it. It contains a total area of 
22,315 square miles, and a population (1891) of 1,643,703> 
being 74 [lersons [ler square mile. 

Derbent. See Daohestan. 

Dorby, the county town and a municiiml (extended 
1877), j)arliamentary, and county borough of Derbyshire, 
England, on the Derwent, 15| miles w^cst by south of 
Nottingham, and 127 miles north-west by north of London. 

I It is the central station of the Midland Railway system. 
ThtJ enlarged parliamentary borough was in 1885 identi- 
fied with the municq>al borough, which was created a 
county borough in 1888, and is governed by a mayor, IG 
aldermen, and 48 councillors. In 1898 the civil ])arishes: 
wnthin the lK)rough wore constituted one [jarish, though still 
ecjclcsiastically distinct. The water-works of the town, 
costing over ^350,000, became in 1880 the property of 
the corporation. Electric Avorks, lighting the principal 
streets, were erected in 1893. There are 17 churches, 2 
Homan Catholic churches, and over 30 dissenting cha[K)ls. 
Derby school was in 1879 reconstituted as a first grad© 
school. Among recent erections are a free library and! 
museum, an art gallery, a mechanics' institute, a Midland! 
Hailway institute, a grand theatre, an infirmary, and an 
infectious hospital. The Midland Railway storehouses,, 
workshops, and engine and carriage factory employ alto- 
gether 6ver 10,000 men. In Little Chester are chemical 
and steam boiler works. In 1891 there were 3375 
engaged in iron and steel manufactures, 1031 in the 
manufacture of silk, 963 in the making of carriages, and 
290 in the manufacture of china and |)orcelain. There 
are two daily newsjiapers. Area, 3450 acres. Popula- 
tion (1881), 81,168; (1891), 94,146; (1901), 105,785. 

Derbyi a city of New Haven county, Connecticut^ 
U.S.A., on the eastern bank of the Housatonic, at the 
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mouth of the Naugatuck river. It is on the New Yor^ 
Now Haven, and Hartford Hallway, and was chartored in 
1894. Population (1890), 5969; (1900), 7930 (2635 
foreign-born and 169 negroes). 

Darbyy Edward Henry Stanleyf 15th 

Eael of (1826-1893), was tho eldest son of the fourteenth 
< 3 arl, the ‘‘Rupert of Debate.” He was educated at Rugby 
Aud Trinity College, Cambridge, whore ho took a high 
degree and became a member of the society known as 
“ Tho Apostles.” In March 1848 ho unsuccessfully con- 
tested the borough of Lancaster, and then iniide a long 
tour in the West Indies, Canada, and the United States. 
During his absence he was elected member for King's 
Lynn, which ho represented till October 1869, when he 
aucce^ed to the [) 0 erage. No one ever prepared himself 
more assiduously or with a stronger sense of duty for the 
^rent jxisition to which his birth had called him. When 
lie took his seat in the House of Commons he wTote to a 
Rugby friend (the Rev. W. Philpot) to say, half proudly, 
half in sorrow, that he had put on the armour which ho 
would never be able to take off again until he died ; and 
he kept his word. He took his place, as a matter of 
course, among the Conservatives, and delivered his maiden 
«lJoech in May 1850 on the Sugar Duties. Just before, 
lie had made a very brief tour in Jamaica and South 
America. In 1852 he went to India, and while travelling 
in that country he was apix)inted Under-Secretary for 
Foreign Affairs in his father’s first Administration. From 
the outset of his career he was known to be a most Liberal 
Conservative, and in 1855 Lord Palmerston offered him 
the post of Colonial Secretary, lie w^as much tempted by 
the projxisal, and hurried down to Know’sley to consult his 
father, who called out when ho entered the room, “ Hallo, 
Stanley ! what brings you here ? — Has Dizzy cut his throat, 
or are you going to bo married 1 ” Wlien tho object of his 
sudden apjiearance had been explained, the Conservative 
chief received the courteous suggestion of tho Prime 
^Minister with anything but favour, and the offer was 
declined. In his father’s second Administration Lord 
Htanh'y held, at first, tho office of Secretary for tho 
Colonies, but became President of the Board of Control on 
the resignation of Lord Kllonborough. He had the charge 
of the India Bill of 1858 in the House of Commons, 
became tho first Secretary of State for India, and left 
behind liim in the India Office an excellent reputation as a 
man of business. After the revolution in Greece and the 
disapjioarance of King Otho, the yieople most earnestly 
desired to have Queen Victoria’s second son. Prince Alfred, 
for their king. Ho declined tho honour, and they then 
t(K)k up the idea that tho next best thing they could do 
would be to elect some great and wealthy English noble, 
ii()t concealing tho hoiie that although they might have 
to offer him a Civil Lfst he w’ould decline to receive 
it. Lord Stanley was the prime favourite as an occuimnt 
of this bed of thorns, and it has been said that he was 
actually offered the crown. That, however, is not true ; 
the offer was never formally made. After the fall of 
the Russell Government in 1866 ho became Foreign 
SecTotary in his father’s third Administration. He com- 
})ared his conduct in that great post to that of a man floating 
down a river and fending off from his vessel, as well as he 
■could, the various obstacles it encountered. He thought 
that that should be the normal attitude of an English 
Foreign Minister, and probably under the circumstances of 
tho years (1866-68) it was the right one. Ho arranged 
the Collective Guarantee of the Neutrality of Luxemburg in 
1867, negotiated a convention about the Alahanviy which, 
however, was not ratified, and most wisely refused to take 
<any part in the Cretan troubles. In 1874 he again became 


Foroi^ Secretary in Mr Disraeli’s Government. He acqui- 
esced in the purchase of the Suez Canal shares, a measure 
then considered dangerous by many people, but ultimately 
most successful ; ho accepted tho Andrassy Note, but de- 
clined to accede to the Berlin Memorandum. His i>art in 
the later phases of tho Russo-Turkish struggle has nevt*T 
been fully explained, for with equal wisdom and gener- 
osity he declined to gratify public curiosity at the cost of 
some of his colleagues. A later generation will know 
better than his contemiwraries wliat were the precise 
developments of policy which obliged him to resign. Ho 
kept himself ready to explain in the House of Lords the 
course he had taken if those whom he had left cliallenged 
him to do so, but from that course they consistently re- 
frained. Already in October 1879 it was clear enough 
that he had thrown in his lot with the LilxTal j^irty, but 
it was not till March 1880 that he publicly announced this 
change of allegiance. He did not at first take office in th(j 
second Gladstone Government, but l)ecame Secretary for 
the Colonies in IkTcmber 1882, holding this jiosition till 
the fall of that Government in the sumnuT of 1885. In 
188() the pld Liberal fiarty was run on the rocks and w’ent 
to pieces. Lord Derby bc^came a Liberal Unionist, and 
took an active i)art in the general management of that 
jmrty, lejuling it in the House of Lords till 1891, when 
Lord Hartiiigtoii became Duke of Devonshire. In 1892 he 
])resided over the Labour Commission, but his lu’alth never 
recovered an attack of influenza which he had in 1891, 
ami he died at Knowsley on 2l8t April 1893. 

During a great part of Lord Derby’s life he was deflected 
from his natural course by the accident of his position as 
tho son of tlic leading Ct)npervative statesman of the day. 
From first to last ho was at heart a rnodcTale Liberal. After 
making allowance, how’ever, for this deflecting agency, it 
must Ixi admitted that in the highest quality of the states- 
man, “ aptness to be right,” he was surpassed by none of 
his con tern j)oraries, or— if by anybody — by Sir George 
Coniew^all Ijcwis alone. He would have been mon? at home 
in a state of things which did not demand from its leading 
statesman great popular y) 0 WTr; he had iicno of those 
“ isms ” and “ j)risms of fancy ” which stood in such good 
stctul some of his rivals. Byron in a famous passage sjieaks 
of those 

“ Madmen who have niado men mad 
By tlieir coiit'igion, conquerors ami kings, 

8onhists, bards, statesmen, all unquiet things 
AVhich stir too strongly the sours secret s]iriiigH 
And are themselves the fools to those tliey luol ! " 

Lord Derby was emphatically not the kind of statesman 
mentioned in that ]>aFsage, He had another deft ct besides 
tlu5 want of y)opular power. He was so anxious to arrive 
at right conclusions that he sometimes turned and turned 
and turned a subject over till the time for action had 
passed. One of his best lieutenants said tjf him in a 
iiiomeut of imittitienco : “Lord Derby is like tlie God of 
Hegel ; ‘ Er setzt sicli, er vemeint sieh, er M rni iiit seine 
Negation.’ ” Like many Englishmen, he Jovtd busim ss for 
its own sake, and more than he knew. That fart must be 
Wne in mind wdien we remember the answer lit* gave to 
a friend W’ho expressed his surprise at his serving so much 
as chairman of Private Bill Committees. “1 do it,” he 
said, “ because I come in that way across the great interests 
of tho country better than I otherwise could.” His know- 
ledge, acquired both from books and by llu? ear, was 
immense, and he took every oiqKjrtuiiily of increasing it. 
He retained his old university habit of taking long walks 
with a congenial coinjmiiion, even in London, and although 
ho«cared but little for what is commonly known as society 
— the society of crow’ded rooms and fragments of sentences 
—he very much liked conversation. During the niaoj 
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years in which he was a member of “ The Club ” he was 
one of its most assiduous frequenters, and his loss was 
acknowledged by a formal resolution. His talk was gener- 
ally grave, but every now and then was lit up by dry 
humour. The late Lord Arthur llussell once said to him, 
after he liad beem buying some property in Southern 
England ; “ So you still Ixjlicve in land, Lord Derby.” 
“ Hang it,” he replied, “ a fellow must Injlieve in some- 
thing ! ” It was to the same eom]janion that he said, when, 
looking one evimiiig for a Ixxik at Knowsloy and i>tissiiig 
his candle along the shelves, he came to the jKX'nis of 
William Morris : “If I hiwl known that he w^as going to 
turn Socialist I wouldn^t have gone t<i the ex{K‘n.se of 
binding him in red monxjco 1 ” lie did an iiiimerisij deal 
of work outside politics. He was Lord Hector of the 
University of Glasgow from 18G8 to 1871, mid lakT held 
the same ofUce in that of Edinburgh. From 1875 to J893 
he was President of the Royal Literary Fiiiul, and at.t(iiid<.‘d 
most closely to lii.s duties then. He succeedf^d Lord 
Granville as (Chancellor of tin* I niversity of I.(aidon in 
1891, and remained in that position till his death. Ho 
lived much in Lancasliire, managed his enormous estates 
with gniat skill, and did a great amount of work as a local 
magnate. He married in 1870 Maria Cathaiine, daughter 
of tlie fifth lOarl Do la Warr, and widow of the second 
marquess of Salisbury, "riio best acc'ount of Lord Derby 
which exists is that which w'as prefixed by Mr Lecky, who 
know liiin very intiinately, to the edition of Ids s|)eeche8 
outsidt! Parlianuuit, which w{is ])iiblislicd in 1894. Mr 
Lecky brings out extrc?nie]y well w'hat almost every page 
of these tw’o volumes confirms, that he was most strongly 
att^^w^ted by all questions which related to flic condition of 
tile mass of the jicojile. lie once wrot<j to Lord Shaftes- 
bury: “We are both j>ublic men deeply interested in the 
condition of the working class, and for my own ])art I 
would rather look back on scrvicHjs such as you have jku’- 
formed for that class than receive the highest honours in 
tlio employment of the State,” (m. g. d.) 

D0rbyShir0| a north midland county of England, 
bounded W. by Stafford and GhesJurc, N.W. by Cheshire, 
N. by York, E. by Nottingliam, and S.E. and E. by 
Loiceskr. 

Arta and Popidafitm . — The area of 1h(’ .'iiicifiit and uilininis- 
trativL* ronnty (iui-luding thocouiilv l»()rou;;li ori)crl>y), hs given in 
the eenaiiH returns, is 6/58,876 acres or 10“J9 s<jiiuro miles. The 
])o]mlatioii in ISSl wu.s 461,746, mid in IHlil was .'528,0:5:3, 
of whom 266,011 were males and 262,022 females, the number 
of iiersons pT square mile being and of acres to a 

person 1*26. In 11H)1 the population was 620,106. Since 1801 
the administrative, area has umlcrgoiic various ttlt<?rations. lii 
1806 the part of the parish of riuxlon in NoUingliam, ami a jKirt 
of the parisli of Kirkliy-iu-Aslilicld in llio same county, weio 
transferred to Derby, and two paris of the parisli of Pinxloii were 
transferred from Derby to Nottingham; in the same year part of 
thojmrisli of Oruxall in Dcrhy was tnui.slrncd to St nlford ; ami in 
180/ the parislics of Nether Seal and Over Seal, part of the parish 
of Ashby Woulds, and part of the township of Black fordhy were 
transferred from Leicester to Derby ; while the parishes of Appleby, 
Oakthorp, ami Donisthorpo and Willesley, and the towii.siu|)S of 
Chilcoto, Meashain, ond Shetton-eiide Fields, were transferred 
from Derby to I.eieestor. 'I'he area of the registration coaiity is 
557,768 acres, with a population in 1801 of 432,414, of wliieh 
252,0.31 w'oro urban and 170,483 rural. Witliiii this area the 
increase of population hotweeu 1881 and 1801 was 11*87 p(*r cent. 
Between 1881 and 1891 the cxce.ss of birtlis over deaths was 
63,103, and the increase in resident population 4.3,878. 

The following table gives the nnmber of marriages, biiihs, and 
deaths, with the number of illegitimate birtiis, for 1880, 1800, and 

im 


Year. 

^larriai^s. 

BirtliH. 

ivj»ni.s. 

llli-gitiuiate Birtlis. 

Mill PH. 

tVnialoH. 

1880 

2072 

13, 005 

7250 1 

310 

304 

1890 

3229 

13,201 

7831 

286 

294 

1 161^8 

3725 

14,802 

7987 

352 ! 

348 


The number of marriages in 1899 was S885, of births 14,6G3k and 
of deaths 7921. 

The following table shows the marriage, birth, and death rates 
per 1000 of the populatioTi, w*ith the percentage of illegitimate 
births, for a scries of years : — 



1870-re. 

1880. 

1880-89. 

1890. 

1888-97. 

1898. 

Marriage-rate 

100 

13*7 

13*2 

13*4 

15*2 

15*9 

Birth-rate . 

37*8 

36-5 

33*9 

80*8 

32*1 

31*7 

Death-rate . 

21*0 

18*9 

17*9 

18*3 

17*5 

17*1 

I'orcentago of ille- 
gitimate births 

5*4 

5*0 

4*8 

4*4 

4*4 

4*7 


The birth-rate is above the averfigo, but the <lcath-rate rather 
under it. 

The number of Scots in the county in 1891 was 1872, of Irish 
4234, and of foreigners 684. 

Canatitution ami Qowrnmefnt, — The ancient county is divided into 
seven )>arliamentary divisions, and it also includes the parliamentary 
borough of Derby, returning two members. The administrative 
county includes the municipal boroughs of Chesterfield (27,185), 
Derby (105,785), Clussop (21,526), and Ilkeston (25,383). Derby 
is a county borough. Tlio following are urban districts ; — Alfroton 
(17,505), Alvaston and Boulton (4526), Ashbourne (4039), Bakc- 
well (2850), Bttslow and Bubnell (797), Helper (10,984), Bolsovor 
(6844), Bonsttll (1860), Brampton and Walton (2608), Buxton 
(10,181), Claycross (8348), Droiifiold (3809), Fairfield (2969), Ileago 
(2889), Iloanor (16,249), Long Eaton (13,046), Matlock (6980), Mat- 
lock Bath (1816), Nowbold and Dunstou (5986), Newmills (7773), 
North Darley (2756), Ripley (10,111), South Darley (788), Swadlin- 
cote (18,014), Whittington (9416), and Wirksworth (3807). Derby- 
shire is in the midland circuit, and assises are hold at Derby. The 
boroughs of Derby, Chesterfield, anti Glossop have separate com- 
missions of the peace, and Derby has also a separate court of 
uarter sessions. The ancient county, which is partly in the 
ioceses of Lichfield, Peterborough, and Southwell, contains 240 
ecclosiastlcul parishes and districts, and i>art8 of eleven others. 

Jiducation. — There is a re.sidontial college (Lichfield dioceKaii) 
for schoolmistresses at Derby, which also takes day students. At 
Derby there is also a royal institution for the acaf and dumb. 
The number of elementary schools in the county on 81st August 
1899 was 422, of which 117 w*ero board and 305 voluntary scliools, 
the latter including 246 National (.‘hurch of England schools, 12 
W^oslcyan, 16 Roman Catholic, and 31 ** British and other." 
The average attendance at board schools was 41,358, and at volun- 
tary schooTs 53,838. Tlio total school board receijits for the year 
ended 29th September 1899 were jC 159,S15. The income under 
the Technical Instruction Act was over £1689 ; that under the 
Agricultural Rates Act was over £2943. 

Agrimllure. — About throi*- fourths of the total area of the county 
is under cultivation, and of this area as much as four-fifths is 
under ponnauent pasture, cattle rearing and dairy farming, in- 
cluding the manufiicturo of cheese, occupying the chief attention 
of the farmer. Less thun 39,000 acres are in hill pasture, nntl 
nearly 26,000 acres arc under woods. Wheat and oats arc the prin- 
cipal corn crops, and their acreage has within recent years greatly 
diminished. Turnips occupy more than half the area under green 
crops. The following table gives the larger main divisions of the 
(‘ultiviitcd area at intervals of live years from 1880 ; — 


Y»?or. 

I'otnl Aroa 

Cultiva- 

tion. 

Corn 

Crops. 

Ctreen 

C'ropH. 

Clover. 

Pentiaiient 

PuHlure. 

Fallow. 

1880 

1885 

1890 

1895 

1900 

512,368 

514,660 

514,573 

503,185 

494,716 

63,135 

56,293 

58,297 

48,498 

46,923 

21,026 

22,081 

20,144 

19,714 

18,169 

28,774 

24,889 

25,947 

25,098 

24,697 

888,966 

405,680 

410,320 

406,487 

401,880 

10,453 

5,717 

4,460 

2,822 

2,541 


The following table gives particulars regarding the principal live 
stock for the same years : — 


Y'wir, 

Total 

.Horses. 

Total 

Cattle. 

CowM or Heifers 
in Milk or In 
Calf. 

Sheep. 

Pigs. 

1880 

3885 

1890 

1895 

1900 

21,847 

21,-631 

22,367 

27,106 

20,722 

134,786 

155,308 

143,232 

136,111 

143,609 

*4,324 

73,888 

71,186 

68,806 

70,728 

228,445 

204,925 

202,897 

176,998 

371,364 

29,704 

35,148 

86,100 

40,919 

34,108 


Mam^fa/cturen and A//nera7».— -According to the report for 1898 
of the chief inspector of factories (issued 1900) the total number of 
persons employed in factories and workshops in 1897 was 67,848, as 
compared with 68,774 in 1896. . Of these nearly a third (20,824) 
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were employed in textile fkotoriei, there being an iticroase between 
1895 and 1896 of 10*4 per oent, but a docroaso between 1896 and 

1897 of 8 *4 per cent. About one-half (10, 701) wore employed in the 
cotton induetryi while lace employed 4667, hosiery (cliietly cotton 
and silk) 2580, and silk 1092. Nou-toxtile factories employed 
43,630 persons, there being an increase between 1895 and 1896 
of 13*9 per cent., and between 1896 and 1897 of 2*9 per cent. 
Those omplovod in the manufacture of machines, appliances, con- 
veyances, ana tools numbered 13,990 ; the founding and conversion 
of metals employed 10,027 ; the making of earthenware, etc., 3884 ; 
print (calico), bleach, and dye works, 3813 ; and {mpermakiiig, print- 
ing, Ac., 3186. In workshops only 8894 persons woro employed, the 
majority (2263) in the clothing industries. The total number of 
persons employed in mining in 1899 was 48,578. In its limestone 
production the coiiuty stands next to Durham, the amount raised 
m 1899 being 1,761,270 tons. In the same year 519,208 tons of 
clay were raised, including 71,244 tons of fireclay valued at £21, 373 
(the total value of the clays being £43,648), 165,366 tons of sand- 
stone, and 30,218 tons of gravel and sand. But the principal 
mineral is coal. Ironstone is not extensively wrought, but on 
account of the abundant supply of coal, largo (quantities are 
imported for smelting purposes, 'i'ho amount of pig-iron produced 
in 1885 w^as 368,863 tons, in 1890, 387,760 tons, in 1895, 413,464 
tons, and in 1899 (including Nottingham, the production in which 
county is, however, small) 511,994 tons. The furnaces are situated 
in Alfreton, Chesterheld, Dtu'hy, and Ilkeston. Zinc is mined to 
a small extent. The following table gives particulars regarding 
the production of coal, gypsum, iron ore, and lead in 1890 and 

1898 


Ymr, 

CkMi. 

OypHuin. 

Iron Ore. 

1 

Tons. 

Valuo. 

Tons. 

Valuo. 

TonH. 

Value. 

Tons. 

Valup. j 

1890 

10,445,974 

£ 

4,705,188 

67.571 

£ 

30,^07 

23,732 

8,520 

£ 

8.300 

4020 

£ ! 
30,195 

1899 

14,594,424 

5,047,288 

11,567 

5,778 

1584 

4200 

31,995 ! 


Authohities. — Davies. A New Histnrwiil and IkfscripUrr 
VieuD of Derbyshire, Belper, 1811. — Maundee. Derbyshire 
Mim^rs' Ohssary. Bakewcll, 1824.— Bateman. Vestiges of the 
Aniiquiiiea of Derbyshire, London, 1848. — JEWriT. liallatisand 
Songs of Derbyshire, London, 1867. — Cox. Notes (m the Churches 
of Derbyshire, Chester, 1875. — Pendleton. Mistory of Derlty^ 
shire (Popular County Siwies). London, 1886. — Cox. Three 
Centuries of Derbyshire Annals (2 vols.). Ixiiidon, 1890, — Mkllo. 
Handbook ts the Geology of Derh^fskire, lK)udon, 1891.— Payne. 
Derbmhire Churches, Old and Nrw, Derby, 1893, — Sec also Ni^ts 
and Derbyshire Notes and Queries, (t. V, If.) 

DorohAill (East), a market town and railway 
station in the Mid parliamentary division of Norfolk, Eng- 
land, IT) miles west by north of Norwich. The amdtmt 
cliurcii of )St Nicholas cuiitaiiLs interesting memorials, and 
the Congregational chapel stands on the site of the house 
where the poet Cowiier spent his last days. Derehain is 
an important agricultural centre with works for agricultural 
implements. Area of civil parish (an urban district), 5B13 
acres; iiopulation (1881), 5640; (1901), 5545. 

D6roulMcb Paul (1846 ), French author 

and jKilitician, was Inirn in Paris on 2nd Septemlior 1846. 
He made his first apfiearauce as a i>oiit in the pagt^s of the 
Jievm tuitionale^ under the jisoudonym of Jean Hi^bel, and 
in 1869 produced at the Thd&tre Fran^ais a onis-act drama 
in verse entitled Jmm Streriner, On the outbreak of the 
Franco-German war ho enlisted jw a private, was wounded 
and taken prisoner at Sedan, and sent to Breslau, but 
oftected his oscaiio. lie then st^rvcid under Chauzy aiul 
Boiirbaki, took part in the latter’s disa.strous retreat to 
Switzerland, ami fought against the Commune in Paris. 
After attaining the rank of lieutenant, he was forced by an 
accident to retire from the army. Ho now published a 
number of patriotic |)oems {Cfuints dti solvit), which 
enjoyed unbounded popularity. In 1877 ho produced a 
drama in verse call^ VHettrumy which derived a qxissing 
success from the jiatriotic fervour of its sentiments. For 
the Exhibition of 1878 he wrote a hymn, Vive la France^ 
which was set to music by Gounod. In 1879 his drama 
in verse, La MoMUy which had been accepted by the 
Th4&tre Fcangois, was forbidden by the eonsor on religious 
grouiuhkr , . l4 1882 M. D6roulide 'founded the des 


PatrioUSy with the object of furthering Franco’s “ revanche ” 
against Germany. He was one of the first advocates of a 
Franco-Russian alliance, and as early as 1883 undcrtcKik 
a Journey to Russia for the furtherance of that object. On 
the rise of General Boulanger, M. HcroulMe attempitMl U> 
use the Ligve des Put^-ioteSy hitherto a non -political 
organization, to assist liis cause, but was dcsin-hkl by a 
great part of the League and forced to resign his presidency. 
Nevertheless he ased the section of the Ijcaguo that re- 
mained faithful to him with such effect that tlie Govern- 
ment found it necessary in 1889 to decree its sui>pre8sion. 
In the same yc^ar he was elected to the Chamber as 
member for Angoulemc. He did not stand at the elections 
of 1893, but was re"elect(*4 in 1898, and distinguished 
himself by his violence as a Nationalist and anti- 
Dreyfusard. After the funeral of President Faure, on 
23rd February 1899, he endeavoured to persuade General 
Roget to lead his troops ujion the EJys<Se. For this lie 
w^as arrested, but on being tried for treason w^as acquittcxl 
(31st May). On 12th August lie was again arrest^ and 
accused, together with Andre Bufftjt, Jules Guerin, and 
others, of cons])iracy against the Republic. After a long 
trial before the High Court, he was sentenced, on 4th Janu- 
ary 1900, to ten years’ banishment from France, and re- 
tired to Han Bclxistian. In 1901 ho ivas again brought 
])rominently Ijoforo the public by a (juarrel with Lis 
Royalist allies, which resulted in an alxirtive attempt 
to arrange a duel with M, Buifet in Switzerland. Besides 
the works alrciuly montioncid, he has publishetl Ze SerfferUy 
in the “Th^Mro do cam|>agno” (1880); De rMucatian 
nafionale (1882) ; Momieur le IJtdan et les train couleurs 
(1884) ; Le premier tjrcnadier de FrancCy Jai Tenur 
d* Auvergm \ Refrains rmlitaires (1889); JlisUnre 

amour (1890) ; a |iamphlet entitled DSmrnmnent t 
(1891); Podsies militaires and Messire du Guescliny 
Drains m vem (1896) ; La Mart da Hoche, Cinq actes en 
prose (1897) ; Zor pins belle fille du mondey conte dialogvd 
en vers Hires (1898). 

D08 MoinOSp capital and largest city of Towa, 
IJ.H.A, and capital of Polk county, in 41® 36' N. lat and 
93" 38' W. long., on Des Moines river, at an altitude of 
800 foot It has a regular street plan, is supplied with 
water from the Raccoon river, u branch of tho Des Moines, 
by the Holly pumping sy.stem, its streets are partly fiaved 
with brick, and it is divided into seven wards. Among 
tho line buildings are tho new State Cajiitol, erected at a 
cost of $3,000,000, the UniUxl Htites Po.st Office, the City 
Hall, and the Grand Oiiera House. Them? arc two public 
libraries, the larger of which, tho State Library, contains 
46,000 volumes. There are two institutions for higher 
education, Drake Univi^rsity and Des Moines College. Tho 
former under the Christian dfuiorniiiution had, in 1899, 
54 instructors and 722 students; the latter, 10 instructors 
and 1 57 students. Dos Moines is au imj.K)rtant milway 
centre. It is the moeting-i)oint of five grciat systems, the 
Chicago, Burlington, and Quincy, the Chicago and North- 
Western, the Chiciigo Great M^estern, tlic Chicago, Rock 
Island, and Pacific, and the Wabash, which givi) it a large 
commerce. In 1900 there w^ero 494 manufacturing estal^ 
lislimonts, with a capital of $7,911,764, with 4557 hands, 
and a product valued at $10,488,189. Tho assessed 
valuation of proiKsrty, real and jiersonal, was, in 1900, 
$13,871,430; the net debt (exclusive of s<^hool debt) was 
$727,777, and the tax rate (exclusive of school tax) $42.4A 
j)er $1000. The liasis of assessment is very low (abqdl: 
one-foi;rth of full value). Population (1890), 50,0^; 
(1900), 62,139, of whom 7946 were foreign-born and 1675 
negroes. 

DaSOtOf a city of Jefferson county, Missouri, U.S.A« 
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on the St Louis, Iron Mountain, and Southern Ihiilway. 
Population (1890), 3900; (1900), 5611, of whom 332 
wore foreign-born and 364 iicjgroeH, 

DMSftUf a town of Germany, capital of duchy of 
Anhalt, 2 miles south of the Elbe and 38 miles by rail south- 
oast from Magdeburg. A new town hall was built in 1899- 
1 900. Other new buildingn are St Paul’s church ( 1 890-92), 
a Roman Catholic church, the “magistrates’ house ” (1872- 
1 874), containing a library and drawings by Diircr, Holbein, 
Cranach, and State law courts; there arc monuments 
to Moses Mendelssohn (1890), the Emperor William I. 
(1892), W. Muller (1891), wdio was a native of Dessau, 
and a war monument (1874). There arc a small ducal 
library, a geological collection, the LeoiK)ld home for 
impoverished men (1750), and a picture gallery in the 
Amelia Institute. The various industries pr(»duco sugar, 
cloth, machinery, woollen yarn, carf)cts, blinds ; iron- 
founding and gardening are also carried (m ; an import- 
ant corn market. Population (1885), 27,766; (1895), 
42,375; (1900), 50,677. 

Destorro* Sec I^Yoiuaxopolis. 

DOStrUCtorSa — Tlic name destructors is applied by 
TCngliali municijial engineers to furnaces, or combinations 
of furnacoH, constructed for tlie pur{)ose of dis])osing })y 
burning of towji refuse, which is a heterogeneous mass of 
material, including, Iwsides general hous(‘holcl andasJi bin 
refuse, small <juantities of garden refuse, trade refuse, 
market refuse, and often street sM'cojiings. The more 
<lisjiosal of this inabn’ial is not, however, by any means the 
only consideration in dealing with it upon .the destructor 
system. For many yt-ars ]>ast scieniilic ex[K?rts, municipal 
(mgin(H3rs, and ]niblic. authorities have beem directing 
careful attention to tbc utilization of Defuse as fuel for 
steam ])roduction, and such progress in this direction has 
been niadts of lati3 that in m«'my towns its calorific value is 
now ])eiug utilized daily in oj»erating machinery. On the 
other liand, that proper ilegrec of caution which is obtained 
only by actual ex])eriericc must be exercised in the a])])lica- 
tion of refuse find to steam raising y)urposes. WJieu its 
value as a low-(dass fuel was first rocoguizod, the idea was 
disseminated that tin*, refuse of a given population w’as of 
itself siifftcicnt to develoj) the necessary steam-power fur 
supplying that populatim with the electric light. The 
economical im})ortance of a combined destructor and electric 
undertaking of this character naturally piXNscutcd a som(?- 
wliat fascinating stimulus tf) i)ublic authorities, and |) 08 sihly 
has hatl much to do witli tlio recent development ])oth of 
the adoption of the ])rin(nplo of dealing with refuse by lire, 
and also of ligliting towns liy electricity. However true 
this plnise of tJie <|uesticm may be as the sbitement of a 
theoretical scientific fact, cx|Hjrience so far docs not show 
it to bo a basis upon wliich engineers may venture to 
calculate, although, as will be seen later, under certain 
circumstances of ef|ualizod loafl, which must lie considered 
upon their merits in each case, a w'ell-designcd destructor 
plant can bo made to yxirform valuable commercial service 
to an electric or other i»ower-iising undertaking. Further, 
when a flysteiu, thermal or oth(»rwisc, for the stonigc of 
energy can bo introduciul and apj)lied in a trustworthy and 
economical manner, the degree of advantage to be derived 
from the utilization of the waste heat from destmetors will 
be materially enhanced. 

Tho composition of house refuse, which must obviously affect 
its oalorifio value, varies considerably iii ditferent localities, accord- 
1*^8 ^ condition, habits, and pursuits of tho people. 
UompM* Ppqjji analyses it is found that average London ash-bin 
tioa or |<ofiuio contains tho constituents in tho average proyw- j 
re UM. given in the following table. In tho northern 

towns, wlioro the privy and ash-pit system is in use, cxcromcntitioiis 
viPttcr also occurs in tho refuse. 


Avnrai;e London Aah-bin Refuse. 

Manebester Refose. 

CunstituruU. 

Perrentages 
by Weight. 

Cunstituonts. 

IVircentages 
by Weight 

Breeze (cinder and 


Ashes and excreta 


ashes) 

63*00 

in pails 

64*50 

Fine dust 

lD-51 

Dust and cinders . 

84*55 

Vegetable, animal, 


Fish and bones 

•15 

and various iiilii- 


Animal refuse, as 


cral matters 

4*61 

dogs, cats, hens, 


Waste i>aper . 

4*28 

rabbits, Ac. 

•05 

Straw, fibrous ma- 


Boots, hats, rags, 


terial, and rags . 

3*01 

paper, Ac. . 

•05 

Bottles, crockery. 


Vegetable rcfu.se . 

•06 

and broken glass 

1*98 

(jllttss, j»oLtcry, 


Coal and coke 

*84 

bricks, Al(;. 

•60 

Tins and iron 

1*00 

Olrl iron and tin 


Bones . 

*48 

ware . 

•05 

Total . 

100*00 j 

Total . 

100*00 


In Loudon tho cpiaiitity of house refuse amounts approximately 
to H inilliuii tons ]>or annum, which is equivalent to from 4 cwt. 
to 6 cwt. j)er head per annum, or to from 200 to 2.00 tons per 1000 
of the ]>opulation ]»cr annum. Statistics, however, vary widely in 
different districts. In tho vicinity of tho metroyiolis the amount 
varies from 2*5 cwt. j)or head per annum at Leyton to y*5 cwt. at 
Hornsey, and to ns much as 7 e-wt. at Ealing. In the north of 
England tlie total house refuse collected, exclusive of street sweep- 
ings, amounts on the average to 8 cwt. per head j)cr antiniu. 
Speaking generally, throughout the country an amount of from 
5 cwt to J 0 cwt. per head per annum should be allowed for. A cubic 
yard of ordinary house refuse w*eigliH from 12} to 15 cwt. Shop 
refuse is ligliter, frecjucntly containing n large proportion of pa])cr, 
straw, and other light wnst's. It sometimes weighs us little as 7i 
cwt. ]>er cjulne yard. A load, by winch refuse is often estimated, 
varies iii weight from 15 cwt. to 11 tons. 

Tho qup.stion how a town’s refuse shall bo dis})o.Hcd of must bo 
considered both from a commercial and a sanitary point of view*. 
Various methods have boon practised. Sometimes tne 
houscliold ashes, &c., arc mixed with pail excreta, or 
w*ith sludge from a so-wage? farm, or with lime, and disposed of for 
agricultural purposes, and sometimes they are conveyed in carts or 
by canal to outlying and country districts, where they are shot on 
W'asto ground or used to fill up hollows aiicl raise the level of inarsli 
land. Such })lan.s are economical when suitable outlets are avail- 
able. To take the refu.se out to sea in boj>ppr barges and sink it 
ill deep water, as is done, for cxami)lo, at Liverjiool and New York, 
is usually exjwnsive and frecjuently unsatisfactory. At Rermondsey, 
for instance, the cost of barging is about 2s. 9d. a ton, while tho 
material may bo destroyer] by lire at a cost of from lOd. to Is. a 
ton, cxclu.sivo of iutru'cst and sinking fund on tho cost of tho W'orks. 
Ill other cases, as at Chelsea and various du.st contractors’ yaixis, 
tlie refuse is sorted and its ingredients are sold ; the line dust may 
be utilized in connexion wdth manure nuinufaetories, the pots and 
pans employed in forming tho foundations of roads, and tho cinders 
and vegotablo rufuso burnt to generate steam. In the Arnold 
.system, carried out in IMiiladelphia and other American tow’ns, the 
refuse is sterilized by steam under prnssurr?, tho grease and fertiliz- 
ing substances being extracted at tho same time ; while in other 
systems, such as those of Weil and Porno, and of Defosso, distillation 
in closed vessels is nractised. Rut the destructor system, in whicli 
the refuse is biimea to an innocuous clinker in s])ecially constructed 
furnaces, is that wliicli must tinally bo resorted to, especially in 
districts which have become w’cll built up and thickly jiopulnted. 
Various types of furnaces and apparatus have from time to time 
boon designed, and the subject has been one of much experiment 
and many failure-s. The yirincipal towns in England which took 
the lead in tho adoption of the refuse destructor system « . 
were Manchester, Rinninghum, Leeds, Ilcckmondwiko, 
Warrington, Blackburn, Bradford, Bury, Bolton, Hull, 
Nottingham, Salford, Ealing, and London. Ordinary furnaces, 
built mostly by dust contractors, were in n.so in London and in tlio 
north of England some forty years ngo, but they were not scientific- 
ally adapted 1x) the purpose, and necessitated the admixture of 
coal or other fuel with the refuse to ensure its cremation. Tho 
Manchester Corporation erected a furnace of this description almut 
the year 1873, and Messrs Mead and Co. made an unsatisfactory 
attempt in 1870 to burn house refuse in closed fumaers at Padding- 
ton. In 1876 Mr Fryer erected his destructor at Manchester, and 
several other towns adopted this furnace shortly afterwards. Other 
furnaces were from time to time brought before tho public, among 
which may be mentioned those of Pearce and Liipton, Pickard, 



DESTRUCTORS 


425 


Healey, Thwaite, Young, Wilktaaon, Burton, Hardly Jmbe and 
Odgen. In addition to theae the ** Beehive and the ** Nelaon 
deSruotora became well known. The former waa introdnced by 
Stafford and Peamm of Burnley, and one waa erected in 1884 in 
the pariah yard at Richmond, Surr^, but the reaolta being unaatia- 
factwy, it waa cloaed during the following year. The ** Nelaon ** 
furnace, patent^ in 1885 by Meaara Richmond and Birtwiatle, waa 
erected at Nelaon-in-Maraden, Lancaahire, but being very ooatiy in 
working, waa abandoned. The prinoinal typea of deatructora 
now in uae are those of Fryer, Whuey, Horafau, Warner, Meldnun, 
and Beaman and Deaa. 

The general arrangement of the deatmctor |wtented^ by Mr 
Alfred Fiyer in 1876 ia illustrated in Fig. 1. An installation umn 
p . this principle consiats of a number of furnaces or cells, 
Ftyra. usually arranged in pairs back to bock, and enclosed in 
a rectangular block of brickwork havi^ a flat top, upon which the 
house rnuse is tipped from the carts. SStch cell measures internally 
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about 0 feet by 5 feet, and ia covered by a firebrick arch 8 feet 6 
inches high above the grates. The furnaces have cast-iron furnace 
mouths, with doors 5 feet wide hinged at the top to o]jen outwards 
with balance weights. The furnace bottom has an inclination of 
1 ill 8, from front to back, the rearmost portion, for a width of 4 
feet, forming a firebrick hearth or dead plate, and the lower jMirt, 
liaving a width of 6 feet, consisting of fire-lMirs. A wall at the 
back end of the cells divides each furnace into halves. On one 
side is a passage forming an o]ioning into the main flue for the 
escape of the products of combustion, whilst ou tlie other the upper 
end of the slope is carried up with a steeper inclination to a 
“feeding hole’' for the admission of refuse from the platform 
above. A large main flue, which also forms the dust chamber, is 
placed nndomeath the furnace hearths, Tlie Fryer furnace 
ordinarily burns from 4 to 6 tons of refuse per cell per 24 
liours. It will be observed that the outlets for the products of 
combustion are ])lac6d at the back near the refuse feed opening, an 
arrangement which is im{)erfect in design, inasmuch as while a 
charge of rehise is Wrning uj)on the furnace bars the charge which 
is to follow lies on the dead hearth near the outlet flue. Here it 
undergoes drying and partial decomposition, dving off oflensivo 
empyroumatic vapours which pass into the flue without being 
exposed to sufficiont heat to render them entirely inoflbnsive. The 
serious nuisances thus produced in some instances led to the intro- 
duction of a second furnace, or “cremator,” patented by Mr C. 
Jones of Ealing in 1885, which was placed in the main flue loading 
to the ohimney-shaft, for the purpose of resolving the organic 
matters present in the vapour, out the greatly increased cost of 
burning aue to this device led to its abandonment in many cases. 
This type of cell was largely used during the early jieriod of the 
history of destructors, but of recent years has to a considerable 
extent given place to furnaces of more modem design. 

A furnace patented^ in 1891, by Mr Henry Whiley, BUjierin- 
tondent of the scavenging department of the Manchester Ooriiora- 
Wkiimy’M ” automatic in its action and has been designed 

^ * primarily with a view to saving labour — the cells 
being fed, stoked, and olinkered automatically. There is no dry- 
ing hearth, and the refhse carts tip direct into a shoot or hopiier 
at the back which conducts the material directly on to movaulo 
eccentric grate bars. These automatically traverse the material 
forward into the fiimaoe, and finally push it against a flap-door 
which opens and allows it to fall out. This apparatus is adapted 
for dealing with screened rather than unscreened nifuse, since it 


suffers firom tiie objection that the motion of the bars tends to 
allow fine particles to drop through unburnt. Some difficulty has 
been experienced from the refuse sticking in the hopper, and ex- 
ception may also be taken to the continual fla])t)ing of the door 
when the clinker passes out, as cold air is thereby admitted into 
the furnace. As in the Fryer cell, the outlet fur the prcxlucts of 
combustion into the main flue is close to the point where the 
erode refuse is fed into the furnace, and the escape of unbiirnt 
vapours is thus facilitated. Forccxl draught is applied hy means 
of a Root’s blower. The Manchester Corporation has 28 cells of 
this ty{)e in use, and the approximate amount of refuse burnt i>oi 
cell per 24 hours is from 6 to 8 tons at a cost per ton for labour of 
8*47 penoe. 

Horsfall’s destructor* (Fig. 2) is a high-tomperature furnace 
of modern type which has tiocn adopted largely in Great Britain 
and on the continent of Eurojic, In it some of the 

S eneral features of the Fryer cell are retained, but the 
etails ditfer considerably from those of the furnaces already 
described. Important points in the design are the arrangement 
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of the flues and flue outlets for the products of combustion, ami 
the introduction of a blast duct through which air is forced into 
a closed ash-pit. The feeding-hole is situated at the back of am) 
above the furnace, while the flue ojHfning for the emission of the 
gaseous products is placed at the front of the furnaco over the 
dead plate ; thus the gases distilled from the raw refuse are 
caused to pass on their w^ay to the main flue over the hottest 
part of the furnace and through the flue opening in the reiMiot 
reverberatory arch. The steam jet, wliicli idays an important 
{Mirtiii the Horsfall furnace, forces air into tlie closed asli-pit at 
a pressure of about J to 1 inch of w’ater, and in this way a tern- 
lieraturo varying from 1500“ to 1900“ F., as tested by a* thermo- 
electric pyrometer, is maintained in the main flue. In a battery 
of cells the gases from each are delivert‘d into one main flue, so 
that a uniform temperature is maintaiued therein sufficiently 
high to i>revcnt noxious vajmurs from rcac'bing tlio chimney. 
The colls being charged and clinkered in rotation, when tlie firo 
ill one is green, in the others it is at its liottest, and the }>roductB 
of combustion do not reach the boiler surfaces until after they 
have been mixed in the main flue. Tlie cast-iron boxes which 
are provided at the sides of the furnaces, and through which llie 
blast air is conveyed on its w’ay to the grate, prevent the ad- 
hesion of clinker to the side w'alls of llie cells, and very materially 
preserve the brickwork, which otherwise becomes damaged by the 
tools used to remove the clinker. The wide clinkering doors are 
suspended by counterbalance weights and open vertically. Tbo 
rate of working of tliese cells varies from 8 tons per cell per 24 
hours at Oldham to 10 tons per cell at Bradford, where the 
furnaces are of the latest tyjie. The cost of labour in stoking 
and clinkering is about 6d. per ton of the refuse triiated at Brad- 
ford, and 9d. per ton at Oldham, w’hcro the rate of wages is 
higher. Well-constructed and properly -worked plants of this 
typo should give rise to no nuisance, and may be located in 
}>opulous neighbourhoods without danger to the public health or 
comfort. 

Warner’s destructor,* known as the “ Perfectus,” is, in general 
arrangement, similar to Fryer’s, but diflVrs in being provided 
with special charging hop|>ers, dampers in flues, dust- 
catchii*g arrangements, rocking grate bars and other 
improvements. The refuse is tipped into feeding- hoppers, con- 
sisting of rectangular cast-iron boxe.s over which plates are placed 
to prevent the escape of smoke and fumes. At the lower ]K)rtion 
of the feeding-hopper is a flap-door working on an axis and con- 
trolled by an iron lever from the tipping platform. When re- 
fu.se is to be fed into the furnace the lover is tlirown over, the 
contents of the hopper drop on to the sloping firebrick hearth 
beneath, and the door is at once closed again. The door should 


» Patent No. 8999 (1887) ; No. 14,709 (1888) ; No. 22,531 (1891). 
* Patent No. 18,719 (1888). 

S. 111. -54 


* Patnt Ktti S1S6 (187(1). 


■ PrtwtH«.8a71 ( 1881 ). 
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bo kopt open as abort a tinio aa ]) 08 Bible in order to prevent the 
adniisflion of cold air into the furnaoe at the back ena, aince this 
loada to the lowering of the temtierature of the cella and main 
Hue, and also to paper and other light refuse being carried into 
the flues and chimney. The flues of each furnace are provided 
with dampers, which are closed during the process of cliiikering 
in order to keep up the heat. The cells are each 5 feet wide and 
11 feet deep, the rearmost portion consisting of a firebrick dry- 
ing lieurtli, and the front of rocking grate bars upon which the 
combuHtioii takes ]>lace. The crown of each cell is formed of a 
reverberatory firebrick arch liaving o]»eniiigs for the emission of 
the products of combustion. The flap dampers which are fitted 
to these oj^teningH are operated by horizontal spindles passing 
througli the brickwork to the firont of the cell, where tiiey arc 
provided with lovers or handles ; thus each cell can b<i woiked 
indopciidciitly of the others. With the view of increasing the 
steam-raising ca])abilities of the furnace, forced draught is some- 
times applied and a tubular boiler is placed close to the colls. 
Tho amount of refuse consumed varies from fi tons to 8 tons per 
cell per 24 hours. At Hornsey, where 12 colls of this tyj)c arc in 
us^the cost of labour for burning the refuse is 9id. i»er ton. 

Tlio Meldnim “ Simplex ’* destructor (Fig. 3), a modern typo 
of furnace which yields good steam-raising results, is in success- 
M Uru operation at Rtjchdale, Heretdrd, and Harwell, 

eianim m, prodiu’.tion of steam 

is an im]wtant consideration. Cells have also been laid 
down at lliirton, Hunstanton, Blackburn, and Shipley. In 


general arrangement the destructor differs oonsiderablv from 
those previously described. The grates are placed side dv side 
without separation except bv dead plates, but, in order to 
localize the forced drauglit, the ash-pit is divided into parte 
corresiiondinff with the different grate areas. Each ash-pit is 
closed air-ti^t by a cast-iron plate, and is iirovided with an air- 
tight door for removing the fine ash. Two patent Meldrum 
steam-jot blowers are provided for each furnace, supplying anv 
required pressure of blast up to 6 inches' water column, though 
that UHually employed does not exceed inches. The furnaces 
arc designed for hand-feeding from the front, but hopper-feeding 
can bo applied if desirable. The products of combustion cither 
iioss away from the back of each firo-grate into a common Hue 
leading to boilers and tho chlmDcy-shaft, or are convoyed side- 
ways over the various grates and a common fire-bridge to the 
boilers or chimney. The heat in the gases, after passing the 
Ixiilcrs, is still further utilized to heat the air supplied to tho 
furnaces, tho gases being passed through an air heater or con- 
tinuous regenerator consisting of a number of cast-iron pipes 
from which tho air is delivered through the Meldrum “ blowers ” 
at a temperature of about 800” F. That a high percentage (15 
to 18 per cent.) of CO 9 is obtained in the furnaces proves a small 
excess of free oxygen, and no doubt explains the high fuel oflici- 
cncy obtained b^ this type of destructor. High-pressure boilers 
of ample capacity are provided for tho acoimiulation during 
periods of light load of a reserve of steam, the storage being - 
obtained by utilizing the difference between tho highest and 
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lowest water-levels and the diflerenoe between the maximum and 
working steam-pressure. Patent locking lirc-bars, to jirevont 
lifting when cliiikering, are used iu tlio furnace and have a good 
life. At Rochdale the Meldrum furnaces consume from fiU to 66 
lbs. of refuse per situare foot of grate area })or huur, as compared 
with 22*4 lb per suuare foot in a low-tempc;raturo destructor 
burning 6 tons per coll per 24 hours with a grate area of 2.5 square 
feet. The evaporative efliciency of tho Roclidale furnaces varies 
from 1*89 lb to 1*87 lb of water (actual) per 1 It) of refuse 
burned, and an average steam - pressure of about 114 lb per 
square inch is maintained. The cost of labour and supervision 
amounts to lOd. per ton of refuse dealt witli. A Lancashire 
boiler (22 feet by 6 feet 6 inches) at tho Sewage Outfall Works, 
Hereford, evaporates with refuse fuel 2980 lb of w'ater per Imur, 
equal to 149 indicated horse-power. About 54 IIj of refuse are 
burnt per sijuare foot of grate area per hour with uu cvajHiration 
of 1*82 lb of water ])er pound of refuse. At Durweu a Meldrum 
furnace of 104*5 square feet grate area runs tho present electric 
plant consisting of two 150 kilowatt steam dynamos (225 horse- 
power each), one only being in use at a time. As the dynamos 
run only OJ hours per day, while the refuse is hunied through- 
out the 24 hours, there is a large surplus of lieat running 
to waste. This it is proposed to employ for electric tramways 
and then tho available ]>ow6r will be utilized to its full extent. 

The Beaman and Deos destructor^ (Fig. 4) lias attracted much 
attention from public authorities, and successful jnstallations are 
^ in operation at Warrington, Dewsbury, Leyton, Caiiter- 

bury, Llandudno, Colne, Streatham, Rotherliithe, and 
Ma Dea»» Wimbledon. Its essential features include a level fire- 
grate with ordinary type bars, a high -temperature combustion 
chamber at the oacK of the colls, a closed ash-pit with 
forced draught, provision ibr the admission of a secondary 


1 Patents No. 15,598 (1898) and 2.8,712 (1893); also Beaman 
and Deas Sludge Furnaoe, patent No. 18,029 (1894). 


air -supply at tho fire-bridge, and a firebrick hearth sloping 
at an angle of about 52”. From the refuse storage platform 
the material is fed into a hopper mouth about 18 inches 
square, and slides down the firebrick h(*arth, supported by 
T-irous, to the grate bars, over whicli it is raked and spread with 
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tho assistance of long rods manipulated through clinkoring doors 
placed at the sides of the cells. A secondary door in the rear of 
the cell facilitates tlie operation. The fire-bars, spaced only fg 
inch apart, are of tho ordinary stationary type. Vertically, 
under the fire-bridgo, is an air-conduit, from the top of which 
lead air blast pipes 12 inches in diameter discharging into a 
hermetically closed ash-pit under tho grate area. The air is 
supplied from fans (Schiele's jiatent) at a pressure of from IJ to 2 
inches of water, and is controlled by means of baffle valves 
worked by handles on either side of the furnaoe, conveniently 
laced for the attendant The forced draught tends to keep the 
ars cool and lessen wear and tear. The fumes from the onarge 
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drying on the hearth pass through the fire and over the red-hot 
fire-bndgei vvhich is perforated longitudinally witli air-passages 
connect^ with a small flue leading from a grated opening on the 
face of the brickwork outside ; in this way an auxiliary supjul^ 
•of heated oxygen is fed into the combustion ohamber. Tnis 
•chamber, in which a temperature approaching 2000'* F. is attained, 
is fitted ^^ith large iron doors, sliding with balance weights, 
which allow the introduction of infected articles, bad meat, etc., 
■and also give access for the periodical removal of fine ash from 
the flues. The high temperatures attained are utilized by in- 
stalling one boiler, preferaoly of the Babcock and Wilcox water- 
tube type, for each pair of colls, so that the gases, on their way 
from the combustion chamber to the main flue, jiass throe times 
between the boiler tubes. A secondary furnace is provided under 
the boiler for raising steam by coal, if required, when the cells 
■are out of use. The grate area of each coll is 25 square feet, and 
the consumption vaiios from 10 up to 20 tons of refuse j^er cell per 
24 hours. In a 24-hour8* test made by the superintendent of the 
cleansing department, Leeds, at the Warrington installation, the 
.quantity of water evaporated per pound of refuse was 1*14 lb. 


the average temperature in the combustion chamber 2000” F. by 
coppor-wiro tost, and the average air pressure with forced draught, 
2j^ inches (water gauge). At Leyton, which has a population of 
over 100,000, an eight -cell plant of this type is succcshfuliy 
dealing with house refuse and filter press cakes of sewago. sludge 
from the Sewage Disposal Works adjoining, and even with 
material of this low calorific value the total steam-power [iro- 
duced is considerable. Each cell burns about 16 tons of tlu* 
mixture in 24 hours and develops about 35 indiciited horso-]>owor 
continuously, at an average steam- pressure in tlie boilers of 
105 lb. The cost of labour at Leyton for burning the mixed 
refuse is about Is. 7d. per ton ; at Llandudno, where four cells 
were laid down in connexion with the electric- light station in 
1898, it is Is. SJd., and at Warrington, 9jd. per ton of refuse 
consumed. Combustion is complete, and the destructor may be 
safely installed in populous districts without nuisance to the 
inhabitants. Further patents (Wilkie’s improvements) have 
been obtained by Meldrum Brothers (Manchester) in connexion 
with this destructor. 

In addition to the abovo-doscribod destructors, other modern 



Fiq. 5. ^Leyton Destructor— Block Flan, 

forms have been introduced from time to time, but adopted to a 
less degree ; amongst those may he mentioned Hanson's utilizer. 
Mason’s Gasifier, the ** Bennett- Phythian,” CrackueU’s (Mel- 
bourne, Victoria), Coltman’s (Loughborough), Willoughby’s, and 
Healey’s improved destructors. On the continent of Europe, 
systems for the treatment of refuse have also been devised. 
Among those may bo mentioned those of M. Defosse and M. 
Helouis. The former has endeavoured to burn the refuse in 
large quantities by using a forced draught and only washing the 
•smoko.^ Helouis has extended the operation by using the heat 
from the combustion of the refuse for drying and distilling the 
material which is brought gradually on to the grate. 

Boulnois and Brodio’s improved charging tank is a labour- 
saving apparatus consisting of a wrought-iron truck, 5 ft. wide 
^ by 3 ft deep, and of suflicient length to hold not less 
®^"^tnan 12 hours’ supply for the two cells which it 
Orica. eorves. The truck, which moves along a |)air of rails 
laid across the top of the destructor, maybe worked by 
one man. It is divided into compartments holding a charge of 
refrise in each, and is provided witn a pair of doors in the bottom, 
opening downwards, which are supported by a series of small 
wheels running on a central rail. A special feeding opening in 

^ CompU Hfindu des Travaux de la Sociiti de$ JngfnUura OivUs de 
France, folio 776 (June 1897). 


showiug general arrangement of the works 

the reverberatory arch of the cell of the width of the truck, 
situated over the drying hearth, is formed by a firebrick arch 
fitted into a frame castable of being moved backwards and forwards 
by means of a lever. The charging truck, when empty, is 
brought under the tipping platform, and the carts tip directly 
into it. When one of too colls has to bo fed, the truck is moved 
along, BO that one of the divisions is immediately over the feeding 
opening, and the wheel holding up the bottom doors rests upon 
the oentral rail, which is continued over the movable covering artdi. 
Then the movable arch is rolled back, the doors are released, and 
the contents are discharged into the cell, so that no handling of 
the refuse is required from tipping to feeding. This ap|i.aratus 
is in operation at Liverjiool, Shoreditch, Cambridge, and else- 
where. 

Various forma of patent movable fire-bars have been employed 
in destructor furnaces. Among these may be mentioned Settle’s,® 
Vicar’s,® Riddle’s rocking bars,^ Horsfall’s self- feeding apiw- 
ratus,® and Healey’s movable bars;® but complicated movable 
arrangements are not to be recommended, and experience greatly 
favours the use of a simple stationary tyi>o of fire-bar. 


® Patent No. 16,482 (1885). 

» Patents No. 1965 (18C7) and No. 878 (1879). 

* Patent No. 4896 (1891). • P.atent No. 20,207 (1892). 

« Patents No. 18,898 (1892) and No. 12,990 (1892). 
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A du8t-catchiBg apparatus has been designed and erected at 
Edinburgh, by the Horsfall Furnace Syndicate, in order to over- 
come dimcultles in regard to the escape of flue dust, Ac., from 
the destructor chimney. Externally, it ap|)ears a large circular 
block of brickwork, 18 ft. in diameter and 13 ft. 7 in. high, 
connected with the main flue, and situated between the 
destructor cells and the boiler. Internally it consists of a spiral 
flue traversing the entire circumference and winding iipwaras to 
the top of the chamber. There is an interior well or chamlier 
6 ft. diameter by 12 ft. high, having a domed top, and com- 
municating with the outer spiral flue by four ports at the top of 
the chamber. Dust traps, baffle walls, and cleaning doors are also 
]»rovided for the retention and subsequent weekly removal of the 
iliiu dust. Tlio apparatus forms a large reservoir of heat main- 
tained at a steady temperature of from ISOO" to 18(K)'’ F., aud is 
usc.ful in keeping up steam in the boiler at an equable pressure 
Ibr a long ])criod. It requires no attention, and has proved 
successful for its purpose. 

Travelling cranes for transporting refuse and feeding cells are 
sunictimcH ormdoyed at destructor stations, as, for examjde, at 
Jlamlmrg. Here the transportation of the refuse is effected by 
luoauH of specially constructed water-tight iron waggons, con- 
taining detachable boxes pnjvidcd with two double-flap doors at 
the top for loading, and one flap-door at the back for unloading. 
There are tliirty-six furnaces of the Horsfall type placed in two 
ranks, each arranged in three blocks of six in the large furnace 
hall. An electric craiio running above each rank lifts the boxes 
off the waggons ami carries them to the feeding- hole of each cell. 
Hero the box is tijiped up by aa electric pulley and emptied on 
to the furnac^c platform. Wbere the travelling crane is used, 
tlie carts (four- wheeled ) bringing the refuse may be constructed 
so that the body of the carriage can bo taken off the wheels, 
lifted up and tijqtcd direct over the furnace as required, and 
rcturnc(l again to its frame. Tlie adoption of the travelling 
crane admits of the reduction in size of the main building, as loss 
platform space for unloading refuse carts is required ; the inclined 
roadway may also be dispensed with. Where a destructor site 
w'ill not admit of an inclined roadway and platform, the refuse 
may be discharged from the collecting carts into a lift, and thence 
elevated into the feeding-bins. 

The general arrangement of a battery of refuse cella at 
a destriicU)r station is illustrated by Fig. 5. The cells 
iinj arranged either side by side, with a common 

Working 

Itructon, phu;ed in the centre and leading to a 

tall ehimney'slmft. The heated gases on leaving 
the cells pass through the combustion chamljcr into the 
main flue, and thence go forward to the boilers, where 
their heat is ab.sorl)ed and utilized. Forced draught is 
supplied from fans through a conduit coiniuauding the 
wh(»Jo of the cells. An inclined roadway of as easy 
gradient as circumstances will admit, is provided for the 
conveyance of the refuse to the tipping jdatform, from 
which it is fed through feed-holes into the furnaces. In 
the instiillation of a destructor, the choice of suitable pfont 
and tho general design of the works must be largely de- 
pendent upon local requirements, and should he entrusted 
to an engineer exj»erienced in these matters. The following 
primary considerations, however, may be enumerated as 
materially aflfectiiig the design of such works ; — 

(a) Tho plant must bo oimple, easily worked without stoppages, 
and without mechanical complications upon which stokers may 
lay the blame for bad results, {b) It must be strong, must with- 
stand variations of temperature, must not bo liable to got out nf 
order, and should admit of being readily repaired, (c) It must 
be such as can be easily understood by stokers or firemen ol 
average intelligence, so that tho continuous working of the plant 
may not be disorganized by change of workmen, (d) A sufflciently 
high tem|)orature must be attained in the cells to reduce tho 
rewe to an entirely innocuous clinker, and all fumes or gases 
should pass either through an adjoining red-hot cell or through 
a chamW whose temperature is maintained by the ordinary 
working of the destructor itself at a degree sufficient to exclude 
the possibility of the escape of any unconsumed gases, vapours, 
or particles, l^e temperature may vary between 1500“ and 2000“, 
(e) The plant must be so worked that while some of the cells are 
being recharged, others are at a glowinjif red heat, in order that a 
high temperature may be uniformly maintained. (/) The design 
of the fUmaoes must admit of clinkenng and recharging being 
easily and quickly i^rformed, the fhmace doors being open for a 
minimum of time so as to obviate the inrush of cold air to lower 


the temperature in main flues, Ao. (g) The chimney draught 
must be assisted with forced draught from fans or steam jet to 
a pressure of inches to 2 inches under grates by water-^auge. 
(h) Where a destructor is req^uired to work without risk of 
nuisance to the neighbouring inhabitants, its efficiency as a refuse 
destructor plant must be primarily kept in view in designing the 
works, steam-raising being regarded as a secondary consideration. 
Boilers should not be placed immediately over a furnace so as to 
present a large cooling surface, whereby the temperature of the 
gases is reduced before the organic matter has been thoroughly 
burned, (i) Where steam-power and a high ihel efficiency aro' 
desired a large percentage of CO, should be sought in the furnaces 
with as little excess of air as |) 08 sible, and the flue gases should 
be utilized in heating the air-supply to the grates, and the feed- 
water to the boilers, {j) Ample boiler capacity and hot-wator 
storage feed-tanks should be included in the design where steam- 
power is required. 

As to the initial cost of tho erection of refuse destructors, few 
trustworthy data can be given. Tho outlay necessarily depends, 
amongst other things, u|>on tho difficulty of preparing ^ . 
the site, upon the nature of tho foundations required, * 

the height of the chimney-sliaft, tho length of the inclined or 
approocii roadway, and the varying nrices of labour aud materials' 
in different localities. As an example may bo mentioned the case 
of Bristol, where, in 1892, tho total cost of constnictiug a Ifl-cell* 
Fryer destructor was £11,418, of which £2909 was cx]>ciidcd on 
foundations, and £1689 on the chimney-shaft ; the cost of the 
destructor |>ro}>er, buildings, and approach road was therefore 
£6820, or about £426 per cell. The cost ton of burning re- 
fuse in destructors depends nmiiily upon — (a) The price of labour 
in the locality, and the number of ‘^shifts " or changes of work- 
men jMjr day ; (b) tho typo of furnace adopted ; (c) the nature of 
tho material to be consumed ; (d) tlie interest on and rc])a 3 rment. 
of capital outlay. The cost of burning, ton for ton consumed, in 
liigh-teinncruture furnaces, including labour and repairs, is not 
greater than in slow-combustion destructors. Tho average cost 
of buriiLue refuse at twenty-four diftcretit towns thioughout Eng- 
land, exclmive of interest on the cost of the woiks, is Is. l^d. 
per ton burned ; the minimum cost is 6d. per ton at Bradford, and 
the maximum cost 2s. lOd. per ton at Battersea. At Shoreditcli 
the cost i>er ton for the year ending 25tli Man^h 1890, including 
labour, supervision, stores, repairs, Ac. (but exclusive of interest 
on cost of works), was 2s. 6‘9d. The quantity of refuse burned per 
cell per day of 24 hours varies from about 4 tons up to 20 tons. 
The ordinary low- tempera lure destructor, with 25 sejuaro feet 
grate area, burns al>out 20 lb of refuse per square fool of grate 
area per hour, or between 5 and 6 tons per cell per 24 hours. Tim 
Melilrum destructor furnaces at Rochdale burn as much as 66 lb 

S er square foot of grate area per hour, and the Boainaii and Doas 
estructor at Llandudno 71*7 lb per square foot per hour. The- 
amount, however, always de))ciuiH materially on the care observed 
in stoking, tho nature of the material, the frequency of removal, 
of clinker, and on the quisstion whether the wdiolc of tlie refuse 
passed into the furnace is thoroughly cremated. 

The amount of residue in the ^fiajie of clinker and fine ash 
varies from 22 to 37 jier cent, of the bulk dealt witli, IVom 25 to- 
30 per cent, is a very usual amount. At Shoreditch, „ . . 
where tho refuse consists of aliuut 8 per cent, of straw, «“••• 
paper, shavings, Ac., the residue contains about 29 iier cent, clinker, 
2*7 per cent, flue ash, *5 per cent, flue dust, and *G per cent, old 
tins, making a total resulue of 32*8 })cr cent. As tlie residuum 
amounts to from ^th to ^rd of the total bulk of the refuse dealt 
with, it is a question of the utmost importance that some pro- 
fitable, or at least inoxjiensive, means should be devised for its 
regular disposal. Among other purposes, it has been UFed for 
bottoming tor macadamized roads, for tho manufacture of con- 
crete, for making paving slabs, for forming suburban footpaths or 
cinder footwalks, and for the manufacture of mortar. Tho last is 
a very general, and in places profitable, mo(le of disposal. 

Through defects in the design and management of many of tho 
early destructors complaints of nuisance frequently arose, and 
these have, to some extent, brought destructor installations into- 
disrepute. Although some of the older furnaces were decided 
offenders in this respect, that is by no means the case with 
the modern improved type of high -temperature furnace; and 
oftem were it not for the great prominence in the landscape of 
a tall chimney-shaft, tho existence of a reflise destructor in a 
neighbourhifoa would not be generally known to the inhabitants. 
A modem furnace, properly designed and worked, will give rise 
to no nuisance, and may be safely erected in the midst of a popu- 
lous neighbourhood. To ensure the perfect cremation of the 
refuse and of tho ^es given off, forced draught is essential. 
This is supplied either as air draught delivered fhim ^ . 

a rapidly revolving fan, or as steam blast, as in the 
Horsfall steam jet or the Meldrum blower. With a 
forced blast less air is required to obtain complete combustion, 
than by chimney draught The forced draught grate requires 
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little more than the quantity theoretically neoeasary, while with 
•chimney draught more than double the theoretical amount of air 
must be sup^ied. With forced draught, too, a much higher 
temperature la attained, and if it is properly worked, little or 
no cold air will enter the furnaces during stoking operations. As 
.far as possible a balance of pressure in the cells during clinkering 
should be maintained just sufhoient to prevent an inrush of cold 
air through the flues. The forced draught pressure should not 
•exceed 2 inches’ water-gauge. The eflioiency of the combustion in 
the furnaces is convonieiitly measured by the “Kconometer, ” 
which registers continuously and automatically the pro{)ortion of 
OOs passing away in the waste gases ; the higlier the percentage 
•of C6. the more efficient the furnace, provided there is no forma- 
tion of CO, the presence of which would indicate incomplete com- 
bustion. The tneoretioal maximum of CO 2 for refuse Duming is 
^bout 20 per cent. ; and, by maintaining an even clean Are, by 
admitting secondary air over the Are, and by regulating the 
'dampers or the air-pressure in the ash-pit, an amount approximat- 
ing to this purcuutago may be attained in a well-designed furnace 
improperly worked. If the proportion of free oxygen (t.c., excess 
•of air) is large, more air is jiassed through the furnace than is re- 
quired for complete combustion, and the heating of this excess is 
•mearly a waste of heat. The pasition of the cconometer in testing 
should he as near the furnace as possible, as there may be con- 
siderable air leakage through the brickwork of the flues. 

The modern lii^ -temperature destructor, to render the refuse 
and gases jmrfectly innoonous and harmless, is worked at a tern- 
c / rttic P****®-^*^^® varying from 1250** to 2000” F., and the 
valae maintenance of such tem|>erature8 has very naturally 
suggested the possibility of utilizing this heat-energy 
for the production of steam-power. Successful steam-raising 
•ilcstnictor statioiis have been in operation during recent years in 
England, and experience shows that a considerable amount of 
•energy mty be derived therefrom, amply justifying a reasonable 
increase of expenditure on plant and labour. The actual calorific 
value of the refuse material necessarily varies, but, as a general 
■average, experience shows that, with suitably-designed and pro- 
perly-managed plant, an evaporation of 1 tb of water x>cr pound 
of refuse burned is a result which may bo readily attained, and 
Affords a basis of calculation which engineers may safely adopt in 
])ractice. Many destructor steam-raising plants, however, give 
•considerably higher results, as will bo seen from the following 
table : - 




Water ova- 

Water eva- 
porated per 
lb of Re- 
fuse, from 
uiid at 212* 
Fnlir. 

Average 

Total IndictttfMl 
Uorse-power 

Town. 

Typo of 
Furnucos. 

purated 
per lb of 
UofUse 
Actual. 

tSteani- 
pressure 
])er Rquam 
inch. 

developed per 
hour (luised on 
20 tt> of steam 
per I.II.P. per 
lumr). 

Rochdale . 

Meldnmi 

1*64 

lb 

1-97 n> 

11.3 lb 

350 


Bros. 

(4 cells) 






Hereford . 

Meldrum 

1-51 


1*82 „ 

70*92 ,, 

230 


Bros. 

(4 cells) 






Darw'en . 

Meldrum 

1-48 


1-55 „ 

183 „ 

275 


Bros. 

(4 cells) 






Oldham . 

Horsfall 
(10 cells) 

1-U 

f » 

1-30 „ 

128 „ 

200 

Canterbury 

Beaman 
k Deas 
(2 cells) 

1-41 

»» 

1-59 „ 

132 „ 

236 

1 




From actual experience it may be accepted, therefore, that the 
•calorific value of unscreened house refuse varies from 1 to 2 lb 
•of water ovaj)orated per pound of refuse burned, the exact 
proportion depending upon the quality and condition of the 
material dealt with. Taking the evaporative power of coal at 
10 lb of water jier i^ound of coal, this gives for domestic Imuse 
refuse a value of from Ar to i that of coal ; or, with coal at 
20s. per ton, refuse lias a commercial value of from 2.s. to 4 s. per 
ton. In Ijondon the quantity of house refuse amounts to about 
1 J million tons per annum, which is equivalent to from 4 cwt. to 
5 cwt. per head jwr annum. If it be burned in furnaces spviug an 
•evajraration of 1 lb of water per pound of refuse, it wouhi yi^d a 
totfld power annually of about 138 milliou brake liorse - powder 
hours, and equivalent cost of coal at 20s. i>er ton for this amount 
‘®f^wor, even when oaloulated upon the very low estimate of 
2 ID of coal per brake horse -power hour, works out at over 
£1^,000. On the same basis, the refuse of a medium-sized town, 
with, say, a population of 70,000 yielding refuse at the rate of 
^ owt. per head per annum, wou ld afford 112 indicated horse-power 

* With medium-sized steam plant, a consumption of 4 lb of coal 

jper brake horse-power per hour is a very usual performance. 


per ton burned, and the total indicated horse-power hours }»er 
annum would bo 


70,000x5 cwt. 
20 


X 112 ss 1,960, 000 I.H.P. hours annually. 


If this were applied to the production of electric energy, the. 
trical horse-power hours would be (witli a dynamo efficiency of 90 
per cent.) 

~ — idd =1|784,000 E.H.P. hours per annum ; 

and the watt-hours per annum at the central station w'ould be 
1,764,000 X 746 = 1,315,944,000. 

Allowing for a loss of 10 pr cent, in distribution, this would 
give 1,184,349,600 watt -hours available in lamps, or with 8 
candle-power lamps taking 30 watts of current lamp, wc 
should nave 

1,184,349,600 watt -hours » 1 1 

ff =39,478,320 8-c.p. lamp-lmurs j>cr 

watts annum ; 

39 478 320 

that is, =663 8-c.p. lamp-hours per annum per 

>70 , 000 population W of population. ‘ 

Taking the loss due to the storage which would be necessary at 
20 |Nir cent, on three-quarters of the total or 15 per cent, upon the 
whole, there would bo 478 8-c.p. lamp-hours per annum per head 
of the population ; if the power developed from tlic refuse were 

fully utilized, it would supply electric light at the rate of one 
8-c.p. lamp ))er head of the population for about 1 i hours for every 
night of the year. 

In actual practice, when the electric energy is for the purposes 
of lighting only, difficulty has been experienced in fully utilizing 
tlie thermal energy from a destructor plant owing to m . 

the want of adequate means of storage eitlicr of tlie ^ * * 

thermal or of the electric energy. A destructor station usually 
yields a fairly definite amount of thermal energy uniformly 
throughout tlie twenty-four liours, while the consumption of 
electric-lighting current is extremely irregular, the maximum 
demand being alioflt four tiroes the mean demand. The period 
during which the demand exceeds tlie mean is comparatively 
short, and does not exceed about six hours out of the twenty-four, 
while for a portion of the time the demand may not exceed ^th 
of the maximum. This difliculty, at first regaitled as someuliat 
grave, is now substantially minimized by the provision of ani]>le 
boiler ca^iacity, or bv the introduction of feed thermal storage 
vessels in wdiich hot toed- water maybe stored during the hours of 
light load (say eigliteon out of the twenty-four), so that at the 
time of maximum loot! the boilers may be filled directly from 
these vessels, which work at the same ]>res8ure and tein^u*ratiire 
as the boiler. Further, the difficulty above mentioned will dis- 
appear entirely at stations whore there is a fair day load w'hich 
priictically ceases at about the hour when the illuminating loud 
comes on, tlius equalizing the demand upon both destructor and 
electric plant throughout the twenty* four hours. This arises in 
cases wliere current is con.sumcd during the day for motors, fans, 
lifts, electric tramways, and other like 2 )urposes, and, as the em- 
ployment of electric energy for tlieso services is rajtidly becoming 
general, no difficulty need be anticqmted in the successful working 
of combined destructor and electric plants where these conditions 
prevail. The mure uniform tlie electrical demand becomes, the 
more fully may tlie ]) 0 wcr from a destructor station be utilized. 
In the case above cited of a town of 70,000 ]iopulaLion, the liorse- 
jiower to be derived from the refuse, calculated u|)on the basis of 
2 lb of coal per brake horse - ]K>wcr hour, which is the utmost 
cflicioncy practicable even for very good steam-engines, will cost 
£1750 per annum for fuel with coal at 20s. per ton, and, in prac- 
tice, the actual cost would doubtless be nearly double. At Shore- 
ditch during the ^car ending March 1899, a total of 1,031,348 
Hoard of Trade units of electric energy was supplied to consumers ; 
of this about seven- tenths were generated from the refuse of the 
district, and on many occasions a load of 400 kilowatts 

f X ^»596 horse -power) has been carried by 

74tO yo 

refuse fuel only. Some 200 municipalities in Eiiglaiul have 
laid down destructor plants, hut although the great nmjority are 
utilizing some of the surplus heat generated by the furnaces, at 
oomparativoly few stations is the full thermal energy ol tho 
refuse turuea to commercial utility owing to the fact that the 
plants were installed before the value of refuse for steam-raising 
was properly understood. During recent years, how'cver, new 
and improved plant has been introaueed, and in the laying down 
of all now installations this phase of the question has been kept 
most prominently in view. 

For further information on tho subject, reference should be 
made to Willtam H. Maxwell, Assoc. M. Inst. C.E., on tlie 
Beinawil and Disposal cf Town JUfuse, with an exhaustivs treats 
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imnt of Jlef use Drairuetor Plants^ London, 1899, ivhich is a compro- 
hoiisivo work of roference dealing fully with details of construction 
and rosults of practical experience. See also the Proceedings of 
the Incorporated Association of Municipal and County Engineers^ 
vols. xiii. p. 216, xxii. p. 211, xxiv. p. 214, and xxv. p. 138; 
also the Proceedings of the Institution of Civil Engineers^ vols, 
exxii. j>. 443, exxiv. j». 469, cxxxi. p. 413, cxxxviii. p. 608, 
cxxix. p. 4.‘M, exxx. p]). 213 and 847, cxxiii. pp. 369 and 498, 
cxxviii. p. 293, and cxxxv. p. 300. (w. H, Ma.) 

De Tableyp John Byrne Leicester 
Warren. 3rd Babon (1835-1895), English poet, was 
born at Tabloy House, Cheshire, 26th April 1835. He was 
ed incited at Eton and Christ Church, wlierc he took his 
degree in 1856 with second classes in Classics and in Law 
and Modern History. In the autumn of 1 858 he went to 
Turkey us uni)aid attache to Lord Stratford do lledclifFe, 
and two years later was called to tlio bar. lie became an 
officer in the Clu‘shire Yeonuinrv, and unsuccessfully con- 
tested Mid Chesliire in 1868 as a LilKjral. After his father’s 
second marriage in 1871 he removed in London, where 
ho bocaiiie a (dose friend of Tennyson for aiweral years. 
From 1877 till his succession to the title in 1887 he was 
lost to his fj'iends, osauiniiig the life of a recluse. It was 
not till 1892 that ho returned to London life, and enjoyed 
a sort of ronaissajice (jf reputation and friendship. During 
the later years of his lif(‘ Lord De Tabley made many new 
friends, Ixjsides reoi>cnii)g old associations, and he almost 
seemed to be gathering srouiid him a small literary com- 
pany when his health broke, and Ije di(id 22nd November 
1895 at Rydo, in his sixty-first year. IJe was buried 
at Little Peover in (Jheshire. Although his reputation 
will live almost exclusively as that of a poet, De Tabley 
was a man of jiiany studious tastes. Ho was at one time 
an authority on nurnismatics ; lie wrote two novels ; pul>- 
lished A Guide to the Stmii/ of Book Plates (1889); and 
the fruit of his careful researches in botany was jirinted 
posthumously in his elaborate Flora of Cheshire (1899). 
Poetry, however, was liis first and last passion, and to 
that he devoted the best energies of his life. Do Tabley *s 
first impulse towards poetry came from liis friend George 
Fortescu^'.with wJioiii he shared a close comiMinionship 
during hll Oxford days, and wdioin he lost, as Tennyson 
lost Hallam, within a few years of their taking their 
degrees. Fortescue wus killed by falling from the mast of 
Lord Drogheda’s yacht in November 1859, and this gloomy 
event plunged De Tabley into deep depression. Betw^ecn 
1859 and 1862 De Tabley issued four little volumes of 
pseudonymous verse (by G. F. l^reston), in the produc- 
tion of which he had been greatly stiinulab^d by the 
sympathy of Fortescue. Once inon^ h(j assumed a 
pseudonym — his Praeierita (1863) bearing the name 
of William Lancaster. In the next year he ]mb- 
lish(?d Eclogues and Monodramas^ followed in 1865 by 
Studies in Verse, These volumes all disj)layed technical 
grace and much natural beauty ; but it was not till 
the publication of Philoctetes in 1867 that De Tabley 
met with any wide recognition. Philoctetes bore the 
initials “ M. A.,” which, to the author s dismay, wore in- 
terpreted as meaning Matthew Arnold. He at once 
disclosed his identity, and received the congratulations of 
his friends, among whom were Tennyson, Browning, and 
Gladstone. In 1868 he published Orestes, in 1870 
Rehearsals, and in 1873 Searching the. Net, These last 
two bore his own name, John Leicester Warren, He was 
somewliat disappointed by their lukewarm reception, and 
when in 1876 The Soldier of F'ortune, a drama on which 
he had iKJstowed much careful labour, proved a complete 
failure, he retired altogether from the literary arena. It 
was not until 1893 that he was persuaded to return, and 
the immediate success in that year of his Poems, Dramatic 
and Lyrical, encouraged him to publish a second scries in 


1895, the year of his death. The genuine interest with 
which these volumes were welcomed did much to lighten 
the last years of a somewliat sombre and solitary life. 
His posthumous poems were collected in 1902. The 
characteristics of De Tabley ’s poetry are pre-eminently 
magnificence of style, derived from close study of Milton, 
sonority, dignity, weight, and colour. His passion for 
detail was l^th a strength and a weakness: it lent a lov- 
ing fidelity to his description of natural objects, but it 
sometimes involved him in a loss of simple effect from 
over-elaboration of treatment. He was always a student 
of the classic poets, and drew much of his inspiration 
directly from them. He was a true and a whole hearted 
artist, who, as a brother-jioet well said, “ still climbed the 
clear cold altitudes of song.” His ambition was always 
for the heights, a region naturally ice-bound at i)eriod8, 
but always a country of clear atmosphere and bright, vivi(i 
outlines. (a. Wa.) 

Detallley Jean Baptiste Edouard (1848- 

), French painter, was born in Paris, 5th October 1848, 

After working as a pupil of Meissonicr’s, he first exhibited^ 
in the Salon of 1867, a picture representing “ A Corner (if 
Mcissonior’s Studio.” Military life was from the first a. 
principal attraction to the young painter, and ho gained his 
reputation by depicting the scenes of a soldier’s life with 
every detail truthfully rendered. He exhibited “A Ilalt’^ 
(1868); “Soldiers at rest^ during the Mana^uvres at the 
Camp of Saint Maiir” (1869); “Jlngagement between 
Cossacks and the lm|xirial Guard, 1814” (1870). The 
war of 1870-71 furnished him with a series of subjects 
which gained him roiKjated successes. Among his more 
important pictures may be named “The C()n(iueror8 
(1872); “The Betreat” (1873); “The Charge of tho 
9th Regiment of Cuirassiers in the Village of Morsbrorin,. 
6th August 1870” (1874); “The Marching Regiment, 
Paris, December 1874” (1875); “A Reconnaissance”' 
(1876); “Hail tothe Wounded! ”(1877); “Bonaparte in 
Egypt” (1878); tho “Inauguration of the New Ojjera. 
House ” — a water-colour ; the “ Defence of C^hampigny by 
Faron’s Division” (1879). He also worked with Alphonse 
de Neuvillo on the Panorama of Rezonville. In 1884 
he exhibited at the Salon tho “ livening at Rezonville,”' 
a jKinoramic study, and “Tho Dream” (1888), now in the 
Luxemburg Gallery (see Plate). Detaille has recorded other 
events in the military history of his country : the “ Sortie 
of the Garrison of Huningue,” th(s “ Vincendon Brigade,’^ 
and “ Bizerte,” reminiscences of the expedition to IVnis. 
After a visit to Russia, Detaille exhibited “ Tho Gossacka 
of the Ataman ” and “ The Hereditary Grand Duke at the 
Head of the Hussars of the Guard.” Other imi)ortant 
works are: “Victims to Duty,” “The Prince of Wales 
and the Duke of Connaught,” and “Pasteur’s Funeral.” 
In his picture of “ChAlons, 9th October 1896,” exhibited 
in the Salon, 1898, Detaille has painted the Em|)eror and 
Empress of Russia at a review, with M. FcSlix Faure. 
Detaille has been a member of the French Institute since 
1898, and has been awarded many medals and other 
honours. 

See Marius Vachoh. Detaille. Paris, 1898. — FiiKDiiRia 
Mabbon. Edouard Detaille and his Work. Paris and London, 
1891. — J. Olaebtie. Peintres et seulpteurs contemporaires,. 
Paris, 1876. — G. Gortrcht. Les Jeunes Peintres MUitaircs^ 
Paris, 1878. 

Dotmoldp a town of Germany, capital of the prin- 
cipality of Lippo Detmold, beautifully situated on tho. 
east slope of the Teutoburger Wald, 25 miles south of 
Minden, on the Herford Altenbeken line of tho Prussian 
state railways. The residential castle of the princes of 
Lippe DetmoM (1550), in tho Renaissance style, is an 
imposing building, lying with its pretty gardens nearly ia 
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the centre of the town ; whilst at the entrance to the large 
park on the south is the New Palace (1708-18), enlarged 
in 1850, used as the dower-house. Detmold possesses a 
natural history museum, theatre, high school, library, the 
house in which the poet Freilijgrath (1810-76) was born, 
and that in which the dramatist Grabbe (1801-36), also 
a native, died. Population (1885), 8916 ; (1900), 11,971. 

Detroit, a city of the United States, the county 
seat of Wayne county, and metropolis of the state of 
Micliigan, is situated on the Detroit river in lat. 42"* 20' N. 
and long. 83* 3' W. It is generally level, and has an 
extent along the river of 7 miles and a dei)th of 3 miles, 
except that at the centre of the city it extejids towards the 
north more than 5 miles. Its area is 29i square miles. 
The streets are very wide, and are kept scrupulously clean. 
There are three lines of electric street railways, aggregating 
160 miles of track, and ten linos of suburban electric cars, 
carrying both passengers and freight. Sixteen lines of 
railways connect the city with all parts of the United 
States and Canada. PWies connect the city with 
Windsor and Walkerville in Canada, directly oj»poaite, and 
with the island park and the various summer resorts along 
the river front. The foot of each street reaching to the 
river is converted into a i)ublic wharf. Tliere are 28 
parks and parkways, aggregating 912 acres, besides the? 
Grand Boulevard, which is a drive 1 1 miles long, an>und 
the city. The largest park is Belle Isle, an island within 
the city limits, at its eastern extremity, and connected 
with the mainland by a bridge over the American 
chanuel of the Detroit river. 

The population in 1890 was 205,876, and in 1900 it 
had increased to 285,704, of whom 96,603 wore foreign- 
born and 4111 negroes. Out of 78,855 males 21 yt^ars 
of age and over, 3587 (of whom 3262 were foreign- 
born) were illiterate (unable to write). The birth-rate per 
thousand averages 14. The death-rate in 1900 was 17'1 ; 
in 1890 it wtvs 18*7. There are 69 jmblic schools (3 of 
which are high schools) and 59 private and parochial 
schools, employing 1187 teachers. In 1900 there wore 
91,777 persons of school age (5 to 20 years inclusive). 
There is one literary college (Jesuit), three colleges of 
medicine, one of dentistry, and one of law. The State 
University at Ann Arbor is within easy reach (37 miles). 
There are four public libraries, the largest of which con- 
tains 157,934 volumes. Branches of this library are 
established in the public schools. The Mnscjum of Art 
is supported in part by taxation. The building cost 
$127,000, and the contents, paintings, and articles of 
vertu are valued at $150,000. There an; 80 news- 
pa}>crs and periodicals jiublished in the city, of which 
7 are dailies. There arc 30 asylums, hospitals, and 
charitable homes. Tliere are 183 churches, of which 
30 are Homan Catholic, 28 Methodist, 25 Lutheran, 24 
Episcopal, 17 Baptist. 

The basis of the government is the city charter, granted 
by the State Legislature. The mayor is elected every two 
years by |x>pular vote; and the council is composed of 
two members from each of the 17 wards of the city, one 
from each being elected every year. The waterworks 
are owned by the city, and are maintained by water rates 
and an anniud tax of $75,000. The supply is taken from 
Lake St Clair, immediately above the city. The public 
lighting is entirely electric, and the plant is owned by the 
city. Much of the lighting is by arc lights on towers 100 
to 150 feet high. 

Detroit river is so deep at the foot of the streets that 
any vessel can approach the wharf. It is never so affected 
by storms that vessels are in danger, and the most severe 
rains never perceptibly raise its waters. The main 
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commerce of the Great Lakes jwsses through it. How 
much this amounts to it is impossible to ascertain, but 
certainly twice as much as passes the famous Sault Hte 
Marie Canal, 25,255,810 tons. The shipments of grain 
from Detroit for 1899 were ajs follow : — Whciit 1,567,132 
bushels, corn 2,304,105 bushels, oats 266,133 bushels, 
rye 261,869 bushels, and flour 137,000 barrels. There are 
23 banks, with an aggregate capital of $7,850,000, de- 
posits amounting to $67,741,955, and total resources of 
$91,020,715. The bank clearances for the year 1899 
were $415,073,499. The assessed valuation of the 
on a basis estimated at 70 per cent, of full value, is 
$237,799,250, and the entire tax -levy for general 
purposes about 2 i)or cent. The total pu])lic debt, exclu- 
sive of water bonds, is $3,617,165. There is also a debt 
of the county, for the new county building, of about 
$1,500,000. The property belonging to the city is 
valued at $20,430,985. {n m . n.) 

DoUS| Jofio do( 1830-1 896), the greatest Portuguese 
poet of his generation, and j)(;rhap8 of the 19th (rentury, 
was born at San Bartholomeu de Messiruss in the province 
of Algarl>e on 8th March 1830. Matriculating in tht; 
faculty of law at the university of Coimbra, he did not. 
proceed to his degree; hut settled in the city, dedicating 
himself wholly to the composition of verses, which circu- 
lated among professors and undergraduates in manuscript 
copies. In the volume of his art, us in the conduct of life, 
he practiseid a rigorous self-control. Though it is by no 
means uncommon for Portuguese pfM;ts to ])ublish books 
of verse l»efore they are of ag(;, and though Jouo de Dens 
was the idol of an acad(‘mic circle fi*om a very early date, 
he printed nothing previous to 1855, and the first of his 
poems to ai)pear in a 8e[)arate form was La Lata^ which 
was issued in 1860. In 1862 he left Coimbra for Beja, 
where he W’as appoink‘d editor of 0 the chief 

newspaper in the province of iVlemttqo, and four years 
later he edited the Foltui do SuL As the pungent satirical 
verses entitled Elei^oes prove, he was not an ardent j)oli- 
ticiaii, and, though he was rc;turned as IJIktuI deputy for 
the constituency of 8ilves in 1869, he acted inde]»end- 
ently of all political parties and proinj>tly resigned his 
mandate. The renunciation implied in the act, which cut 
him oflf from all advancement, is in accord with nearly all 
that is kn{)wn of his lofty character. In the year of his 
election as deputy, his friend, Jose Antonio Garcia Blanco, 
collected from local journals the series of poems, Flores do 
Campo, wkich is 8Ui>ph»m('nted by the Jiamo de Flores 
(1869). This is Jouo de Deus^s masterpiece. Fires de 
Marvialada (1869) is an improvisation of no great merit. 
The four theatrical piecses — Amemos o 'iwsso proxirnoy Ser 
apresentado^ Ensaio de Casainento^ and A Viuva ivcon- 
solavfl — are jirose translations from Mc^ry, cleverly done 
but not worth the doing, llrn'ocio e Lydia (1872), a 
translation from Ponsard, is a gocnl example of artifice in 
manipulating that dangerously monotonous measure, the 
Portuguese couplet. As an indication of a strong spiritual 
reaction three prose fragments (1873) — Amm^ Mae de 
Mariay A Viryem Maria and A Mnlher do Levita de 
Ephrain — translated from Darboy^s Femmes de la Eihle, 
are full of significance. The FoUms soltas (1876) is a 
collection of verse in the manner of Flores do Campit, 
brilliantly effective and exquisitely refined. Within the 
next few years the writer turned his attention to educa- 
tional problems, and in his Cartilka maternal (1876) first 
expressed the conclusions to which his study of Pestalozzi and 
Frdbel had led him. This imtriotic, pedagogical ajiostolate 
Was a misfortune for Portuguese literature ; his educational 
mission absorbed Joao do Deus completely, and is respon- 
sible for numerous controversial letters, for a translation 
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of Theodoro-Heiiri liarrau’8 treatiMe, devoirs des enfanU 
envers tears pdrents^ for a j>ro8odic dictionary, and for 
many other imblications of no literary value. A copy of 
verses in Antonio Vieira’s (irinudda de Maria (1877), the 
Lous d Vinjem (1878), and the Proverhios de Salomdo^ 
art? (ividoiu^o of a ecjinplete return to orthodoxy during the 
|K)et’8 last yotirs. lly a lamentable error of judgment 
some worthless pornographic verses entitled Cryptinas 
liave been inserted in the completcst edition of Joao de 
Deus’s poems — Camim de Flores (Lisbon, 1893). He died 
at Lisbon on 11th Jaiiuary 1896, was accorded a public 
funeral, and was buried next to the traditional grave of 
(Jamrxjns in the J eremite church. His scattered minor 
prose writings and correspondence have Ixhju jKistliumously 
published by Dr Theophilo Braga (Lisbon, 1898). His 
last resting-placic corresponds to his y)osition in the history 
of Portuguese literatiue. Next to ('aino(?ns, no Portuguese 
poet has btHJii more widely read, more profoundly admired 
than Joiio do Deus ; yet no jwHjt in any country has Ixien 
more indifferent to jmblic opinion and more deliberately 
careless of personal fame. He is not. responsible for any 
single edition of his poems, wliich were put together by 
[uous but ill-informed entlmsia.sts, who ascril>ed to him 
verses that he htwl not written ; he kept no copies of his 
<?oinpositions, seldom troul>led to write them himself, and 
W'as content for the most part to dictate them to others. 
Ibj has no gre^at intellc^*tual f<nce, no ]»hilosophic dextrine, 
is limited in theme a.s in outlor)k, is curiously uncertain in 
his touch, often marring a line poem with a slovenly rhyme 
or with a misplaced ac(!ent ; and, on the only occasion vrhen 
he w'as induced to revise a s('t of proofs, his alterations 
were nearly all for the worse. And y(it, though he never 
appealed to tln^ patriotic, spirit, though he wrottj nothing 
at all comparable in force or majesty to the restrained 
sphmdour of Os Lusiadasy the popular instinct which links 
his name with tliat of his great pred(*cossor is eminently 
just. For (^lUKK'ns was lii.s tiuhIcI ; not the Caiuoens of 
the epic, but the (^inioens of the lyrics and the sonnets, 
where the passion of tenderness linds its suiireinc utter- 
ance. Braga has noted live sUiges of dcvelojmient in 
Joao de Deus’s artist h? lifc-* tlie imitative, the idyllic, the 
lyric, the j)essiniistic, and the devout phases. Under 
each of these divisions is ineJudtid much that is of extreme 
interest, especially to contemporaries who have passcul 
through the same succession of emotional exywrience, and 
it is highly ])rolxd)lc tliat CatmTos and GaspaVy jucecs as 
witty as anything in Bocage but fret' from Bocage’s coarse 
impiety, will always interest literary students. But it is 
as the singer of lf»v(*, that Joao de Deus will delight ]>os- 
terity as he delighted his own generation. The elegiac 
music of Rachel and of Marimiy the melancholy of Adem 
and of Reinoinho, the tt'nderness and sincerity of A/m 
casto lirioy of Larjrlma celestey of Descal^a, and a score 
more songs are distinguislied by the large, vital simplicity 
which withstands time. It is precisely in the quality of 
unstudied simj)li(dty that Joao de Deus is incomparably 
strong. The temptations to a display of virtuosity are 
almost irresistible for a Portuguese ]icK^t; he has the 
tradition of virtuosity in his blood, he hiis before him the 
example of all contenqioraries, and ho has at hand an 
instrument of wonderful sonority and conijiass. Yet not 
once is Joao de Deus clamorous or rhetorical, not once 
does he indulge in idle ornament. His prevailing note is 
that of ex(iuisite sweetness and of reverent purity ; yet 
with all his caressing softness he is never sentimental, and, 
though he has not the strength for a long flight, emotion 
has seldom l)een set to more delicate music. Had he 
included among his other gifts the gift of selection, had 
he continued the poetic discipline of his youth instead of 
dedicating his powers to a task which, well as he per- 


formed it, might have been done no less well by a much 
lesser man, there is scarcely any height to which he might 
not have risen. (j. f. - k.) 

DSUtSOhoBrod (Czech, Mmeck^ Brod)y the chief 
town of a government district of the same name in Eastern 
Bohemia, on the Sazawa river, north-west of the Iglau 
German enclave. It was the scene of a victory by Ziska 
in 1422 over the Em]X)ror Sigismund, when it was destroyed 
by the Hussites, and in the preceding century had been a 
flourishing mining town. It was found impossible, how- 
ever, to restore the old mines. Deutsch-Brod is now a 
manufacturing town, producing starch, cloth, glass, spodium, 
Hour, beer, and it has a number of saw-mills. Population, 
almost exclusively Czech (1890), 5735 ; (1900), 6526. 

Doutj^ a town of Prussia, incorporated with Cologne 
(fpv,) in 1888. 

a corporate town of South-East Hungary, . 
near the river Maros, 82 miles east by north of Temesvar ; 
capital of the county of Hunyad. It existed in the time 
of the Komans, but its oldest edifice is the Calvinist 
church, dating from the epoch of the Hunyadis (15th 
century). The neighbourhood was the scene of important 
events in the War of Independence, 1848-49, and the 
ruins of the fortress, which was then destroyed, are still 
very imposing. Population (1891), 4657 ; (1900), 7089. 

DaVAIltarp an old Hause town in the province of 
Overyssel, Netherlands, on the river Yssel, 25 miles north 
of Arnheim. The rise of Amsterdam and the shallowing 
of the Yssel contributed to its decline, but it remains a 
commercial centre of some im]:K)rtance, trading with the 
eastern pirts of Quelderland and Overyssel. Connexion 
with Boreulo by steam tram has been established ; also an 
institution to carry out agricultural experiments. A new 
theatre was built in 1875. Population (1900), 26,212. 

De Verep Aubrey Thomas (1814-1902), 

Irish poet and critic, was born at Curragh Chase, county 
Limerick, on 10th January 1814, being the third son of 
Sir Aubrey de Vere Hunt. In 1832 his father dropi)ed 
the final name by royal license. Aubrey de Vere was 
educated at Trinity College, Dublin, and in his twenty- 
eighth year began his literary career with 7'he W^aldenses, 
which he followed up in the next year by The Search after 
Proserpine, Thenceforward he was continually engaged, 
till his death on 20th January 1902, in the production of 
poetry and criticism, devoting a long and industrious life 
to his enthusiasm for literature. His best known works 
are : in verso, The Sistersy 1861 ; The Infant Bridaly 1864; 
Irish OdeSy 1869; of St Patricky 1872; and Legends 

of the Saxon SaintSy 1879; and in prose, Essays chiefly on 
Poetry y 1887 ; and Essays chiefly Literary and Ethicaly 
1889. He also wrote a picturesque volume of travel- 
sketches, and two dramas in verse, Alexander the Greaty 
1874; and Thomas of Canterbury y 1876 ; both of which, 
though they contain fine passages, suffer from diffuseness and 
alack of dramatic si)irit. The characteristics of Aubrey 
de Vere’s i)oetryare “liigh seriousness” and a fine religious 
enthusiasm. His research in questions of faith led him to 
the Roman Church ; and in many of his ^loems, notably in 
the volume of sonnets called St Peter's ChainSy 1888, he 
made rich additions to devotional verse. He was a disciple of 
Wordsworth, Vhose calm meditative serenity he often echoed 
with great felicity; and his affection for Greek poetry, 
truly felt and understood, gave dignity and weight to his 
own versions of mythological idylls. But perhaps he 
will bo chiefly remembered for the impulse which ho gave 
to the study of Celtic legend and literature. In this 
direction he has had many followers, who have sometimes 
assumed the appearance of pioneers ; but after Matthew 
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Jbrnold’s fine lecture on “ Celtic Literature,” nothing per- 
haps has had more influence uim the return to Cdtic 
interests than Aubrey de Vere’s tender insight into the 
Irish character, and lus stirring reproductions of the early 
Irish epic poetry. (a. Wa.) 

a municipal borough and market town in 
the Devizes parliamentary division (since 1885) of Wilt- 
shire, England, 23 miles north-north-west of Salisbury by 
rail. A cottage hospital has been erected. The scanty re- 
mains of the ancient castle are mostly incorporated in a 
modem residence. There are large engineering works and 
manufactures of agricultural implements; also a large 
tobacco and snuff factory. Area, 907 acres; po[)ulation 
(1881), 6649; (1901), 6532. The Devizes Union District, 
•excluding the borough of Devizes, had a population of 
(1891) 13,318; (1901), 13,070. 

DOVOnportp a mnnicii)al (extended 1898), county 

S , and |)arliamentary borough, naval arsenal, royal 
;rd, and garrison town of England, on the Hamoazt* or 
•estuary of the Tamar, 1 mile west-north-west of Plymouth, 
248 miles by rail west-south- west of London. The borough 
is divided into 15 wards under a council of 60 members. 
Among recent institutions are a free library (1882) ; the 
Naval Eiigincicring College (1880), enlarg(*,d in 1896 by 
the addition of a new wing costing X30,000, the only 
•establishment of the kind in the United Kingdom (Ports- 
mouth College having lieen abolished), with 200 students 
resident in the college ; the municij)al technical schools, 
•opened in 1899, 80 )kt cent, of the students being con- 
nected with the dockyard ; and the new naval barracks 
(1885). There is a public park (35 acres). No. 3 doerk 
■of Devonport dockyard (72 acres) has l)een recently en- 
larged to accommodate the biggest ships, and the adjoining 
•dock southwards now admits all but the largest cruisers. 
One of the building slips, still roofed, measures over 6000 
scjuarc yards. In a “ shed,” converted into an ojxm slip, 
was built the “Ocean,” launched in 1898 — Dcvoni^rt^s 
first battle-ship. A new slip suitable for battle-ships or 
•cruisers of the largest type w^as begun in 1 900. Over 7000 
workmen are employed in the dockyard, A rojxsry, pro- 
ducing half the hemiHjn ropes used in the navy, employs 100 
women. Key ham steamyard (72 acres), to the north of 
Devonport, opened in 1853, comprises 3 large docks and 2 
basins, the Queen's Dock being 418 feet long. To the north 
•of the docks, the factory, cjuadningular in shajje, includc^s 
an engineer students' shop, a toqxido shoj>, machinery shops, 
engine smithery, erecting shop and turnery, iron and brass 
foundries, pattern and millwrights' shops, flanging works, <kc. 
The Key ham extension works, begun in 1896, includes 
the reclamation of nearly 100 acres of land to the north 
of Keyham and of the Naval Engineering College. The 
scheme provides a closed basin 1550 feet long, 1000 feet 
wide, and 55 feet deep, communicating with the Hamoaze 
by a B]:)acious lock as well as a caisson entrance ; another 
tidal basin (10 acres) ; and 3 graving docks. On the com- 
2>letion, some six or seven years hence, of the extension, the 
port will command 5 basins and 10 docks, and rank as by 
far the most capacious arsenal of the world, disposing of a 
(?ontinuoiis sea frontage, extending nearly three miles, of 
docks and arsenal. Area of municipal and county borough 
before extension, 1760 acres; {lopulation (1881), 48,939; 
(1891), 54,803. The extended area is 3160 acres; popu- 
lation (1891), 55,981 ; (1901), 69,674. 

D0VOnshlrap a south-westem maritime county of 
England, bounded N.W. by the Bristol Channel, N.E. 
and E. by Somerset and Dorset, S. by the English Channel, 
and W. by Cornwall. 

Area and The area of the ancient county, as given 

in the ceneus returns, ie 1,667,097 acres, or 2605 square miles. The 


population in 1881 was 603,654, and in 1891 was 631,808, of whom 
297,898 wore males and 383,910 females, the number of persons 
per square mile being 243, anil of acres to a j^rson 2*64. In 1901 
the population wa8660,444. Thearea of the aaministrati vecounty, 
exclusive of the county boroughs, was 1,661,914 acres, witli a ])opu- 
lation of 455,353, and including the county boroughs its aresa was 
identical with that of the ancient county, but since 1891 certain 
changes liave been made. In 1896 the parishes of Chardstock and 
HawKchurch were transferred from Dorset to Devon ; in the same 
year the boundaries of the county borough of riymouth were ex 
tended; and in 1898 the county borough of Plymouth was again 
extendi. The area of the registration county is 1,650,705 acres, 
with a population in 1891 of 636,225, of which 336,936 were urban 
and 299,289 rural. Within this area tho increase of population 
between 1881 and 1801 was 4*60 per cent. The excess of births 
over deaths between 1881 and 1891 was 63,001, and the increase 
of resident population was 27,969. 

The following table gives the nnrnl>er of mariiages, births, and 
deaths, w'ith the number of illegitimate births, for 1880, 1890, 
and 1898 

Illegitimate Kirt.lw. 

1iear, Marriages. Births. Deaths. 

Males. I Females. 

1880 : 4521 18,218 12,167 436 380 

1890 I 4851 16,893 11,903 351 388 

1898 ■ 5038 16,222 10,844 350 305 

Tho number of marriages in 1899 w*as 5245, of births 16,294, 
and of deaths 11,. 562. 

The following table shows the marriage, birth, and death 
rates per 1000 of the population, with the )»OTccntage of illegiti- 
mate births, for a .series of years : — 



1870-71». 

1880. 

1880-80. 

1890. 

1888-97.’ 189s. 

Marriage -rate 

15*3 

14*8 

14*9 

15*3 

15*1 

15--1 

Birth-rate . 

29*9 

29*8 

28*8 

26*6 

26*4 

•24 -S 

Death-rate . 

19*8 

19*9 

18--1 

i 18*8 

17*5 [ 15*7 

Percentage of ille- | 
gitimatc births i 

L- 

1 

4*5 

4*0 

1 

i 4*4 

4*2 

4*0 


The number of Scots in the county in 1891 w’as 3316, of Irisli 
6537, and of foreigners 1789. 

CunstUulion mid (Government , — The ancient county is divided 
into eight parliamentary divisions, and it also includc.s the 
{larliaiuentary boroughs of Devonport and Plymouth returning 
two members, and the borough of Kxeter returning one. Tlie 
adniinistrativo county includes thirteen municipal boroughs : 
Barnstaple (14,137), Bideford (8754), Dartmouth (6579), Devon- 
|jort (69,674), E.xoter (46,940), Ilouiton (3271), Okehampton 
(2668), Plymouth(107,509), South Molton(2848), Tiverton (10, 382), 
Torquay (33,625), Great Torriiigton (3241), and Totnes (4034). 
Of those, Devonport, Exeter, and Plymouth arc county boroughs. 
Tlie following are urban districts : Ashburton (2628), Bamjdoii 
(1657), Brixliaiii (8090), Buckfastloigh (2520), Budleigh Salterton 
(1883), Crofliton (3974), Dawlish (4003), East Stoiiehou8e(15,lll), 
Exniouth (10,487), Heavitreo (7529), Ilfracombe (8557), Ivybridgc 
(1575), King.sbridge (3025), Lynton (1641), Kow’ton Abbot 
(12,518), Kortham (5857), Ottery St Mary (3495), Paignton (8385), 
St Mary Churcli (6849), St Thomas the Apostle (8245), Salconibe 
(1710), Seaton (1325), Sidinouth (4201), Tavistock (4728), and 
Teiguniouth (8686). Devonshire is in the western circuit, and 
assizes are held at Exeter. The boroughs of Barnstaple, Bide- 
ford, Dartmouth, Devonport, Exeter, Plymouth, South Moltoii, 
and Tiverton have separate courts of quarter sessions. The 
ancient county, wlihjh is almost entirely in the dioc-eso of Kxeter. 
contains 506 entire ecclesiastical parishes, and parts of five others. 

J'Jdvmtion, -‘-Thero is a residential training college (diocc.san) 
for schoolmasters at Exeter. At Exeter arc also the West of 
England Institution for the deaf and the West of England In- 
stitution for tho blind, while at Plymouth are the South Devon 
ami Cornwall Institution for the blind and a school board deaf 
schuol. Tho number of elementary schools on 31st August 1899 
was 613, of which 239 wore, board and 404 voluntary schools, the 
latter including 349 National Chui*ch of England .schools, 6 
Wesleyan, 13 Roman Catholic, and 36 “Britisij and other." The 
average attendance at board schools was 43,261, and at voluntary 
soliools 50,162. Tho total school board receipts for the year 
ended 29th September 1898 were over £144,336. The income 
under the Technical Instruction Act was over £602, .and tliat 
under tho Agricultural Rates Act over £6114. 

Agriculture. —About three- fourths of the total area of the county 
is under cultivation, and of this more than a half is in |)crmanent 

S iHtun*, a largo number of cattle and sheep being rawed. The 
evon breed of cattle arc well adapted both for fattening and dairy 
puriioses. For sheep there are, in addition to tho iicrinancnt 

• S. HI. - 55 
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]>asturo of the cultivated area, about 168,000 acres in hill pasturaffe. 
Over 80,000 acres are under woods and about 27,000 acres under 
orchards, chiefly of apple treoH, nearly every farm having a large 
orchard for the manufacture of cider. Of the acreage under corn 
crops, more than one- ha if is under oats, and Jess than a third under 
wlical, the acreagt*. of which has diminished since 1880 about a 
third. The bulk of the acreage under green crops is occupied 
by turnips, mangold, and cabbage, potatoes occupying only about 
a t(!iith of the whole acreage. The following table gives the 
larger main divisions of the cultivated area at intervals of (Ivc 
years from 1880 : — 


Ymr. 

'J’fjt.'il Ania 
niidor Cul- 
livutiuii. 

Corn 

CropH. 

Orffiti 

CropB. 

Glovor. 

rernian- 

eiit 

ur«. 

Fallow. 

1«S9 

1,150,888 

278,413 

138,735 

190,197 

509,694 

33,833 

1885 

1,193,108 

262,244 

140,822 

196,743 

582,203 

21,003 

18IK) 

1,208,467 

242,864 

132,485 

201,326 

616,230 

15,532 

18115 

1,213,913 

222,896 

127,906 

1 218,965 

6;i3,or»5 

9,590 

1»0U 

1,210,034 

226,203 

122,769 

219,091 

631,127 

7,179 


The following table gives partimdars regarding tlio prineijud 
live<stock for the same years : — 


1 

Vear. 

Total j 
1 llurrMw. 

1 Total I 
Cuttle. 

,CowH«>r llr.iferB 
in Milk or in 
Calf. 

Slicnp. 

rigs. 

1880 

53,944 

229,471 

80.280 

773,916 

84,815 

1885 

54,579 

263,421 1 

90.937 

874,606 

90,613 

1890 

66,280 

269,876 1 

96.960 

913,562 

123,227 

1895 

69,916 

263,606 ‘ 

91,685 

874,408 

123,937 

1900 

64,626 

279,728 

91,872 

816,324 

96,944 


huiustrivs and Trade. — ^nconliiig to the auniial report for 1898 
of tbe e.hief inapcct^ir of faelories (issued 1900), tlio total number of 
])crsous employed in factories and workshops in 1897 was «36,887, as 
compared with 34,008 in 1890. Textile factories employed only 
2360, of whom 1197 w(»rc employed in tlnMuanufacturo of woollen 
gcxKls, hu?,e employing 879. llomton lace is made in other iiarts of 
the comity as well as in Hoiiitoii. In nou-toxtile factories 24,002 
j)crsons wore employed, tliero being an iinjreaso between 1896 and 
1896 of lO'd ])er cent., and between 1896 and 1897 of 7*6 ])er cent. 
In tbe manufaeluru of machiiies, appliances, conveyances, and 
tools, 8634 persons were emjiloyed, chioHy in the Govoriiiiient 
estuhlislirncnts at Dnvonpurt and Keyham ; in the clothing in- 
dustry 2800, there being a considerable trade in costumes and 
outfitting ; in tbe mariufaeture of paper 2765 ; in the clay and 
stone industry (inelndiug articles in pottery and terra-cotta 
at Bovey Tracy, Wateomlie, Ac.), 1047. Of the 10,529 jjoraons 
employed in workshops as many as 6342 were omi»loyefl in the 
clothing iiulustry, ana 1676 in the inauufacture of machines, ap- 
pliances, eoiivoyanees, and tools. For mineral purposes Devon is 
include(i in the rluchy of Cornwall. The total numoer of ]iorsoiiH 
employed in mining in 1899 was 3085. Increasing quantities of 
marble, granite, and other building stones, as well as limestono and 
roofing .slate.s, are being dug. In 1899 as many as 627,026 tons of 
limestono were raised, 290,991 tons of clay (value £82,214), 48,661 
tons of granite, 71,487 tons of sandstone, and 13,901 tons of slate. 
Manganese and tin arc mined in only very small quantitie.s. The 
following table gives particulars regarding the production of 
arsenic, china clay, and copper in 1890 and 1898 ; — 


Yoar. 

ArRimic. 

China Clay. 

Copper. 

Tons. 

Value. 

Toiim. 

Value. 

Tons. 

Value. 

1890 

1899 

4133 

2408 

£34,221 

£40,941 

60,346 

62,198 

4130,173 

£30,187 

6038 

990 

£9197 

£2292 


Much of the fishing is carried on within the 3 mile limit. 
Pilchard, cofl, sprats, brill, plaice, soles, turbot, shrimps, lobster, 
oyster, and mussels, arc met with, besides ben*iiigs and mackerel, 
which are rather plentiful. The principal fishing stations are 
Brixhani and Plymouth, but there are small ones in all the bays 
and river outlets. The total amount of fish landed at Brixhani 
in 1899 was 62,337 cw’t., valued at £70,685 ; and at Plymouth 
138,972 cwt., valued at £89,008. The annual average for all 
stations is about 280,000 cwt., valued at £180,000. Much of tho 
fish landed at Plymouth is from Cornwall. 

BinLiOGiiAPHY. — Among later works are Boase. Devonshire 
bibliography. London, 1883. —Sin W. R. Duakk. Devonshire 
Soles and Notelets. London, 1888. — Hbwett. Peasant Speech 
of Devon. TiOndon, 1892.— Chudlbioh. Deinmahire Antiquities. 
Exeter, 1893.— • Worth. History of Devonshire (popular county 
history series). London, 1886, now edition 1895. — D’Urban and 
^Iatiikw. Birds of Devon. London, 1895; and Worthy’s 
Devonshire Wills. London, 1896. (t. F. H.) 


Devonshirap Spencer Compton Oav- 

endlehp 8th Duke of (1833 ), was born on 

23rd July 1833. Ho was the son of the seventh duke 
of Devonshire (who died in 1891 at tho age of 83), a 
man who, without playing a prominent part in ]mblic 
affairs, exercised great influence not only by his ijosition 
but also by his abilities. In 1804 the marquis of 
Hartington, as ho then was, took his degree at Trinity 
College, Cambridge, and in 1807 was returned to Par- 
liament for North Lancashire. At the opening of the 
new Parliament of 1859 he moved the amendment to 
the address which overthrew the Government of Lord 
Derby. In 1863 ho was Under Secretary for War, and on 
the formation of the Russell-Gladstone administration at 
the death of Lord Palmerston he entered it as War 
Secretary. He retired with his colleagues in July 1866; 
but upon Mr Gladstone’s return to power in 1868 b(^ 
became Postmaster-General, which office he exchanged in 
1871 for that of Secretary for Ireland. When Mr G ladstoue, 
after his electoral defeat and consequent rcjsignation in 1874, 
temporarily withdrew from the leadership of his i)arty in 
January 1870, Jjord Hartington was chosen Ills successor* 
Mr W. E. Forster, who had taken a much more jirominent 
part in public life, was tbe only other ix)ssible nominee, 
but he declined to stand. Lord Hartington’s rank no 
doubt told in his favour, and Mr Forster’s Education Bill 
had offended the Nonconformist members, who would 
probably have withheld their sujijiort. Lord Hartirigton’s 
prudent management in difficult circumstances laid his 
followers under great obligations, since not only was the 
opjiosite ]L>arty in the ascendant, but bis own former chief 
was indulging in the freedom of indejKmdencc. After the 
complete defeat of the Conservatives in the general elec- 
tion of 1880, a large proportion of the party would have 
rejoiced if Lord Hartington could have t^cn tho Premier- 
ship instead of Mr Gladstone, and the Queen, in strict 
conformity with constitutional usage, sent for him as leader 
of tho Opposition. Mr Gladstone, how^ever, was clearly 
master of the situation : no Cabinet could be formed without 
him, nor could he reasonably be expected to acco])t a subor- 
dinate post. Lord Hartington, therefore, gracefully al)di- 
cated the leadership which he had tcnqiorarily assumed, and 
became Secretary of State for India, from which office, in 
December 1882, he passed to the War Office. His adminis- 
tration was memorable for the expeditions of General 
Gordon and Lord Wolseley to lOiartum. Jn June 1885 he 
resigned along with his colleagues, and in December waa 
elected for the Rossendale Division of Lancashire, created 
by tbe new Reform Bill. Immediately afterwards the 
great |)olitical opi)ortunity of Lord llurtiugton’s life came 
to him in Mr Gladstone’s conversion to Home Rule* 
Lord Hartington’s refusal to followr his leader in this 
course inevitably made him the chief of the new Liberal 
Unionist i)arty, comjx)sed of a large and influential 
section of tho old Liberals. In this ca{)acity he moved 
the first resolution at the famous public mooting at 
the O^iera House, and also, in the House of Commons, 
moved the rejection of Mr Gladstone’s Bill on the 
second reading. During tho memorable electoral con- 
test which followed, no election excited more interest 
than Lord Hartington’s for the Rossendale Division, where 
he was returned by a majority of nearly 1500 votes. In 
the new Parliament he held a ]x>sition much resembling 
that which Sir Robert Peel had occupied after his fall from 
power, the leader of a small, compact party, the standing 
and ability of whose members were out of all proportion 
to their numbers, generally cateomod and trust^ beyond 
any other man in tho country, yet in his own opinion 
forbidden to think of office. Lord Salisbury’s overtures, 
at all eveuts, were declined, and Lord Hartington con- 
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tinued to discharge the delicate duties of the leader of a 
middle party with no less judgment than he had shown 
when loading the Liberals during the interregnum of 
1875-80. It was not until 1895, when the differences 
between Conservatives and Liberal Unionists had become 
almost obliterated by changed circumstances and the habit 
of acting together, that the duke of Devonshire, as he had 
become by the death of his father in 1891, consented to 
enter Lord Salisbury’s third Ministry as President of the 
Council. The duke thus was the nominal representative 
of education in the Cabinet at a time when educational 
questions were rapidly becoming of great importance; 
and the duke’s own tecihnical knowledge of this difficult 
and intricate tpestion being admittedly suf)erticial, a good 
deal of criticism from time to time resulted. His great 
contribution to {mblic life, however, has l)een the weight 
of character which procured for him universal respect and 
conffdonce, and exempted him from bitter attack, even from 
his most determined political opponents. No man ever 
doubted the duke of Devonshire’s yjatriotism, or felt entirely 
secure in differing from his judgment. Wealth and rank 
combined with character to place him in a measure above 
y>arty: and he remained a luminoas examy)1c of the 
benefit which a democratic community may derive from 
the existence within it of an aristocratic class and the 
participation of its members in public affairs. The duke 
succeeded his father as Chancellor of the University of 
Cambridge in 1892, and is a Knight of the Garter. 

Dowati JftmOS (1842 ), British chemist and 

jdiysicist, was born at Kincardine-on-Forth, Scotland, on 
20th September 1 842. He was educated at Dollar Academy 
and Edinburgh University, being at the latter first a 
])Upil, and afterwards the assistant, of the late Lord Play- 
fair, then professor of chemistry; he also studied under 
Kekul6 at Ghent. In 1875 he w^as elected Jacksonian 
professor of natural experimental philosophy at Cambridge, 
becoming a follow of Poterhouse, and in 1877 he succeeded 
Dr J. II. Gladstone as Fullerian professor of cheudstry in 
the Royal Institution, London. He has been president 
of the Chemical Society and of the Society of Chemical 
Industry, served on the Balfour Commission on London 
Water Supply (1893-94), and as a member of the Committee 
on Explosives (1888-91) invented cordite jointly with 
Sir Frederick Abel. His scientific work covers a wdde 
field. Of his earlier })ay)ers, some deal with (|ueHtions 
of organic chemistry, others with Graham’s hydrogenium 
and its physical constants, others with high temyteratures, 
e.,17., the temy)orature of the sun and of the electric spark, 
others again with electro-photometry and the chemistry 
of the electric arc. With Professor M ‘Kendrick, of 
Glasgow, ho investigated the physiological action of light, 
and examined the changes which take place in the elec- 
trical condition of the retina under its influence. With 
Professor G. D. Liveing, one of his colleagues at Cam- 
bridge, he began in 1878 a long series of spectroscopic 
observations, the most recent of which have boon devoted 
to the sjKJctroscopic examination of various gaseous con- 
stituents separated from atmospheric air by the aid of low 
temperatures. Since the time that liquid air and liquid 
oxygen have been available in considerable quantities, he 
has been joined by Professor J. A. Fleming, of University 
College, London, in the investigation of the electrical 
behaviour of substances cooled to very low tempera- 
His name is most widely known in connexion 
with his work on the liquefaction of the so-called perma- 
nent gases and his researches at temperatures approaching 
the zero of absolute temperature. His interest in 
this branch of inquiry dates back at least as far ets 
1874, when he discussed the “Latent Heat of Liquid 
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Gases” before the British Association, lu 1878 he 
devoted a Friday evening lecture at the Royal Institution 
to the then recent work of Caillctot and Pictet, and 
exhibited for the first time in Great Britain tli« working 
of the Caillotet apparatus. Six years later, in the sanu* 
place, he described the researches of Wroblewski and 
Olszewski, and illustrated for the first time in jmblio 
the liquefaction of oxygen and air, by moans of ay)pajutUH 
8i)ecially designed for optical i)r(>jection so that the 
actions taking place might be visible to the audienirt*. 
Boon afterwards he constructed a machine from which the 
liquefied gas could Ixj drawn off through a valve for use as 
a cooling agent, and he show'ed its employmeiit for this 
purpose in connexion with some researchers on iiu^teorites ; 
about the same time he also obtained oxygen in the 
solid state. By 1891 he had designed and ereettid at the 
Royal Institution an apparatus which yielded liquid 
oxygen by the i)int, and towards the end of that year lie^ 
showed that both liquid oxygen and liquid ozone are 
strongly attracted by a magnet. About 1892 the idea 
occurred to him of using vacuum-jacketed vessels for the 
storage of li(|uid gases, and so efficient did tliis dc^vice 
prove in preventing the influx of external heat that it 
is found possible not only to preserve the liquids for 
comparatively long j>eriods, but also to kecj) them so free 
from ebullition that examination of their o]>tical pro- 
I»ortic8 becomes j)0S8ible. He next exj)erimciited with a 
high-ju’essure hydrogen jet by which low temperatures 
were realized through the Thomson-Joulo effect, and the 
successful results thus obtained led him to build the large 
refrigerating machine by which in 1898 hydrogen was 
for the first time collected in the liquid state, its solidi- 
fication following in 1899 (see Liquid Gases). The 
Royal Society in 1894 bestowed the Rumford Medal 
uj)on Professor Dewar for his work in the ]>ro(luction 
of low temperatures, and in 1899 he became the fii‘st 
recipient of the Hodgkins Gold Medal of the Smithsonian 
Institution, Washington, for his contributions lf> our 
knowledge of the nature and properties of atmosp»heric air. 

DoW&Sf u native state of India, in the Indore agency. 
For more than a century the state luis been divided,, 
almost equally, between the descendants of a former chief, 
known as the senior and junior branches, or as Baba an(i 
Dada Saheb. Both live in the town of Dewos, but exercise^ 
exclusive jurisdiction over their several shares. Total 
area, 289 square milas. Popmlation (1881), 142,162; 
(1891), 152,073, showing an increase of 7 p)er cent., which 
has boon almost confined to the share of the senior branch ; 
average density, 526 pjersons pjer square mile. The chiefs 
are Rajputs of the Puar clan, of the same family as the 
Raja of Dhar. The two chiefs ruling in 1901 were named 
Krishiiaji Rao and Mulhar Rao, tliese names showing 
Maratha influence. 

The town of Dewas is situated in 22“ 58' N. lat. and 
76* 6' E. long., alx)ut 20 miles north-east of Indore. Popm- 
lation, 11,921. It has a high school and a hosputal. 

Dawayi Qaorfl^ (1837 X American naval 

commander, was bom in Montpxjlier, Vt., on 26th Decern Imr 
1837, and graduated at the U.S. Naval Academy in 1858. 
In the Civil War he served as lieutenant on the steam 
sloop Misdmpj)i,, during Farragut’s pjassjigo of the forts 
below New Orleans in A]»ril 1862, and at Port Hudson 
in March 1863. After the war he p)erfoimed various 
routine duties, rising in grade to commodore (February 
1896). On 30th Noveml)er 1897 he was assigned, at his 
own request, to sea service, and sent to Asiatic waters. 
Being notified by telegraph in A])ril 1898, while with his 
fleet at Hong Kong, that war had been declared with 



436 D E W S B U R Y — D H 

8pain, and ordered to capture or destroy the Bpanish 
Aeet ” at the Philippines, he departed for Manila with his 
squadron, after procuring coal and provisions for the ex- 
IHjdition. Steaming into Manila harbour, his fleet 
advanced on 1st May at early dawn against the Spanish 
vessels sighted at the other end of the bay. His hagshlp, 
the Olt/nipiUf led in a light at close range which l^ted, 
with slight iiitcTmission, until the afternoon, when the 
last Sjmuish flag was hauled down. The surrender of 
the city of Manila followed later. After remaining in 
the Philippines under orders from his Government to main 
tain control, Dewey returned home, October 1899, receiving 
great ovations. He was advanced to rear-admiral, with the 
thanks of C^ongmss, soon after his victory, and was pro- 
moted to admiral on 2nd March 1899. 

DSWSburyi a municqml and jiarliamentary l)orough 
and market-town of Yorkshire, England, on the ('Jalder, 7 
miles east-north-east of Huddersfield by rail. The old church 
■of All Saints has been enlarged ; Ujsiiles, there are five 
Establislied, a Roman Catholic, and sev(^ral Nonconformist 
<‘hurchcs, grammar and technical schools, an infirmary, and, 

■of reccint erection, a town-hall, a free library, and public 
baths. The hall and library in the buildings of an 
iTulustrial co-oiierative society also descjrve mention. A 
public park was o])eried in 189;J. There are iron foundries 
-and works for machinery. Area of municipal borough, 1468 
4 icim Population (1881), 29,637 ; (1901), 28,050. 

DhAtf a native sbite of India, in the Bhopawar 
agency. Central India, includes many Raji)ut and Bhil 
feudatories, and has an area of 1740 square miles. In 
1881 it had a |)Opulation of 151,877, and in 1891 of 
169,474, showing an average density of 98 persons per 
square mih^. Tlnj revenue in 1897-98 was R8,8,57,909; 
the i)olic(i force numlxjred 1015 men. The state includes 
the ruins of Mandu, or Mandogarh, the Mahommedan 
capital of Malwa. 

The town of Dhar is 33 miles west of Mhow, 908 feet 
above the sea. Population, about 15,000. It Ls a centre 
■of the opium trade, and has a liigh school an(i hospittil. 

DhftrAllflpUri a native sUte of India, in the 
Gu^jarat division of Bombay, with an area of 794 square 
miles. The population in 1881 was 101,289; in 1891 
it was 120,498; the estimated gross revenue was 
Rs. 4, 12, 7 12, of which Rs. 88, 000 was ex|)ended in public 
works in 1897-98 ; the tribute is Rs.9000. The state 
has been surveyed for land revenue on tlie Bombay system. 
The number of police? was 170 ; the number of schools was 
20, with 940 }»iipils in 1897-98. The population of 
Dharampur town in 1891 was 4775. 

DhArWArp a town and district of British India, in 
the Carnatic or Canarese-siHjaking division of Bombay, 
with a railway station. The ])opulation in 1881 was 
27,191 ; in 1891 it was 32,841. Jt has two ginning 
factories and a cotton-mill with 10,000 spindles, employing 
200 hands; two high schools, one maintained by the 
Government and the other by the Basel German Mission, 
with 466 pupils in 1 896-97 ; training schools for masters 
and for mistresses; fourteen printing-presses, eleven of 
which issue periodicals in Canarose and Mahratti. 

The district of Dhabwak has an area of 4603 square 
miles. In 1881 it had a population of 893,587, and in 
1891 of 1,051,314, ^ving an average density of 228 
])er8ons })er square mile. In 1901 the |)opulation was 
1,113,426, showing an increase of 6 per cent. The land 
revenue and rates were Rs. 33,01, 157, the incidence of 
assessment being R. 1-3-5 i)er acre; the cultivated area 
in 1897-98 was 2,076,808 acres, of which 94,323 were 
irrigated from tanks, Ac., including 4381 acres from 
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Government canals ; the number of police was 945 ; the 
children at school in 1897-98 numbered 34,298, being 3*4 
per cent of the total population; the death-rate in 1897 
was 37*57 per thousand. The principal crops are millets, 
j)ulse, and cotton. The centres of the cotton trade are 
ilubli and Gadak, junctions on the Southern Mahratta Rail- 
way, which now traverses the district in several directions, 

DhOlpurp a native state of India, in the Rajputana 
agency, with an area of 1156 square miles. The popula- 
tion in 1881 was 249,657 ; in 1891 it was 279,980, giving 
an average density of 242 jiorsons jier square mile. In 
1901 the |)opulation was 271,496, showing a decrease of 
3 per cent. The estimated revenue is 118.12,50,000. There 
were six schools, with 366 pupils, in 1897-98 ; and four 
dispensaries, attended by 25,843 patients. The state is 
crossed by the Indian Midland Railway from Jhansi to 
Agra. In recent years it has suffered severely from 
drought. In 1896-97 the expenditure on famine relief 
amounted to Rs. 1,22,859. 

The town of Dholpur is 34 miles south of Agra by 
rail. Population, about 16,000. 

DhrAnS'ACiraf a native state of India, in the 
Gujarat division of Bombay, situated in the north of the 
{ieninsula of Kathiawar. Its area is 1156 square miles. 
The i^pulation in 1881 was 99,686, and in 1891 was 
103,754; the estimated gross revenue is Rh. 5,75,110, of 
which Rh. 25,790 was expended on public works in 1897- 
98; the tribute is Rs.44,677. A railway on the metro 
gauge from Wadhwan to the town of Dhrangadra (21 miles) 
was o])enod for traffic in 1898. 

The town of Dhrangadra is situated in 22“ 59' N. lat. 
and 71" 31' E. long. There is a j>rin ting-press, issuing an 
official gazette. Population (1891), 15,209. 

DhulMP Sinffh (1837-1893), Maharajah of 
Lahore, was born in Febniary 1837, and was proclaimed 
Maharajah on 18th September 1843, under the regency of 
his mother the Ranee Jinda, a woman of great capacity 
and strong will, but extremely inimical to the British. 
He was acknowledged by Runjeet Singh and recognized by 
the British Government. After six years of i)eace the 
Sikhs invaded British territory in 1845, but were defeated 
in four battles, and terms were imposed upon them at 
Lahore, the capital of the Punjab. Dhulecp Singh 
retained his territory, but it was administered to a great 
extent by the British Government in his name. This 
arrangement increased the Regent^s dislike of the British, 
and a fresh outbreak occurred in 1848-49. In spite of the 
valour of the Sikhs, they were utterly routed at Gigarat, 
and in March 1849 Dhuleep Singh was depos(?d, a 
pension of £40,000 a year being granted to him and his 
dependants. He became a Christian and elected to live in 
England. On coming of age he made an arrangement 
with the Government j)y which his income was reduced to 
£25,000 in consideration of advances for the purchase of 
an estate, and he finally settled at Elvedon in Suftblk. 
While {massing through Alexandria in 1864 he met Miss 
Bamba Muller, the ^ughter of a German merchant who 
married an Abyssinian. Thu Maharajah had l>een 
interested in mission work by Sir John Login, and he met 
Miss Muller at one of the missionary schools where she 
was teaching. She became his wife on 7th June 1864, 
and six cliildfen were the issue of the marriage. In the 
year after her death in 1890 the Maharajah married at 
Paris, as his second wife, an English lady. Miss Ada 
Douglas Wetherill, who survived him. The Maharajah 
was passionately fond of sporty and his shooting parties 
were celebrated, while he himself became a persona grata 
in English society. The result, however, was financial 
difficulty, and in 1882 he appealed to the Government for 
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assistance, making various claims based upon the alleged 
possession of private estates in the Punjab, and upon 
the surrender of the Kohinoor diamond to the English 
Crown. His demand was rejected, whereupon he staked 
for India, after drawing up a proclamation to his former 
subjects. But as it was deemed inadvisable to allow him 
to visit the Purgab, he remained for some time as a guest 
at the residency at Aden, and was allowed to receive 
some of his relatives to witness his abjuration of Chris^ 
tianity, which actually took place within the residency 
itself. As the climate began to affect his health, the 
Maharajah at length left Aden and returned to Europe. 
He stayed for some time in Russia, hoping that his claim 
against England would bo taken up by the liussiaiui ; but 
when that expectation proved futile he proceeded to Paris, 
where he lived for the rest of his life on the pension 
allowed him by the Indian Government. His death from 
an attack of apoplexy took place at Paris, 22nd October 
1893. (a. F. B.) 

Dhulla, a town of British India, administrative 
headquarters of Khandcsh district in ^mbay, on the 
right bank of the Panjlira river. The population in 1881 
was 18,449 ; in 1891 it was 21,880. It has cantonments 
for the Bhil Corps and a detachment of the Poona Horse. 
Considerable trade is done in cotton and oil-seeds, and 
weaving of cotton. It contains the Qarud High School, 
with 348 pux>ils in 1896-97, and five printing-presses, each 
issuing a vernacular newspaper. A railway to connect 
Dhulia with Chalisgaon, on the main line of the Great 
Indian Peninsula (37 miles), was commenced in 1900. 

DiAb0toSa See Pathology (Metajbdic DimoMt), 

DimVIAntiliaf a town of Brazil, in the state of 
Minas Geraos, with a i)opulation of 13,000, is the centre 
of the diamond mine district, and yields the larger ^lart of 
the production of diamonds in Brazil, which is estimated 
at 40,000 carats a year. 

DiArbokra — T. A vildyet of Asiatic Turkey through 
which the western arm of the Tigris flows. It extends 
southwards from Palu, on the Euphrates, to Mardin and 
Nisibin, and is divided into thn3e sanjaks — Arghana, 
Diarbekr, and Mardin. Cereals, cotton, tobacco, rice, and 
silk are produced ; but most of the fertile lands have 
been abandoned to the nomads and semi-nomads, who 
raise largo quantities of live-stock. Cop^ier, galena, 
mineral oil, and silicious sand are found. The iK)i)^ation 
is about 480,000 (Moslems, including nomad and semi- 
nomad Kurds, 336,000 ; Yozidis and Gypsies, 4000 ; 
C^hristians, chiefly Armenians and Syrians, 139,000 ; 
Jews, 1000). IL The chief town of the viUyot and of a 
sanjak of the same name (the ancient Amida), seat of a 
Governor-General, headquarters of a military district, 
situated at an altitude of 1950 feet, on a high mass of 
basalt rock on the right bank of the Tigris, which is hero 
crossed by a stone bridge and is fordable in several places 
in winter. Its position at the head of raft navigation on 
the Tigris, and with easy roads to Alexandretta on the 
Mediterranean, Samsdn on the Black Sea, Erzerum, Bitlis, 
and Mos^, has always been one of commercial and 
strategic importance. Old walls, pierced by four gates, 
and standing above cliffs from 20 to 40 feet high, sur- 
round the town, and beneath them, on the river side, are 
irrigated gardens. At the north-east angle, on the highest 
ground, are the ruins of a citadel, in which is the Serai or 
Government House. The streets are narrow, badly paved, 
and fillJiy. The houses are low, and built partly of black 
basalt — ^whence the ancient name of the town, Kara (black) 
Amid — and partly of dark coloured sun-dried bricl^ In 
the great mosque, Ulu Jami’ and its court are the facades 
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of two Sassanian palaces, ap|)arcntly built with materials 
from an older palkxi, perhaps that of Tigrantjs IT. The 
churches of Cosmas and Damian (Jacobite) and 
Bt James (Greek) are also of interest. The eiiiiiate 

in wunter is good ; snow often lies, and tliere is 
cient ice for storage for summer use. In sunnuer 

it is very hot and unhealthy. Epidemics t)l typluis are 
frequent, and ophthalmia and the “ Alop^x) button ” are 
common. Scorpions, noted for the virulence of their 
Ijoison, abound. There are a few small industries, 
silver filigree work, morocco leather, cotton, and silk. 
Fruit is grown near the town, but little of the adjoining 
land is cultivated. The prineijjal exj)orts are wool, 
mohair, copper ore, Ac.; and the imjKjrts, cotton and 
woollen goods, indigo, coffee, sugar, jxjtroleum, &c. The 
l)opulation is 25,000 (Turks, Kurds, and Arabs, 13,000; 
Amenians, Jacobites, Gnxiks, Protestants, and Jews, 
12,000). During the massacres of 1895 the Ghrlstians 
successfully defended themselves against the Moslems. 

(c. w. w.) 

Diaz, NarelSSeVirilflllO (1808-1876), French 
painter, was born in Bordeaux of Bimnish jiarimts, 25tb 
August 1808. At first a figure-painter who indulged in 
strong colour, in his later life Diaz became a painter of the 
forest and a “ tone artist ” of the first order. He siMJtit much 
time at Barbizon ; and although he is the least exalted of the 
half-dozen great artists who are usually grouiK3d round that 
name, he sometimes produced works of the highest quality. 
At the age of ten Diaz became an orphan, and misfortune 
dogged his earlier yetirs. His foot was bitten by a reptile in 
Meudon wood, near Sevres, where ho had been ttiken to live 
with some friends of his mother. The bite w’as biwily 
dressed, and ultimately it cost him his leg. Afterw ards his 
wooden stump becanui famous. At fifteen he entered the 
studios at Sevres, wliere the decoration of tx)rcelain 
occupied him ; but tiring of the restraint of fixed hours, he 
took to [minting Eastern figures dressed in richly coloured 
garments. Turks and Oriental scenes attracUxl him, and 
many brilliant gems remain of this |»eriod. About 1831 
Diaz encountered Theodore Rousst^au, for whom lie 
entertained a great veneration, although Rousseau w^as 
four years his junior ; but it was not until ten years later 
that the remarkable incident took j»lace of Rousseau teach- 
ing Diaz to [laiut trees. At Fontainebleau Diaz found 
Rousseau [minting his wonderful forest [lictures, and 
determined to [mint in the same w ay if [lossible. Rousseau, 
then iu poor health, worried at homo, and embittereil 
against the world, was difficult to a[)proacli. Diaz fol-, 
lowed him surre[>titiously to the forest, — wooden leg not 
hindering, — and he dodged round after tlie painter, 
trying to observe his method of work. After a time Diaz 
found a way to become friendly with Rousseau, and 
revealed his anxiety to understand his painting. Rousseau 
was touched with the passionate words of admiration, and 
finally taught Diaz all he knew. Diaz exhibited many 
pictures at the Paris Salon, and was decorated in 1851. 
During the war, twenty years later, he w'ent to Brussels. 
After 1871 he became fashionable, his works gradually 
rose in the estimation of collectors, and he worked 
constantly and successfully. In 1876 he caught cold at 
his son’s grave, and on 18th November of that year ho died 
at Mentone, whither he had gone to recruit his health. 
Diaz’s finest pictures are his forest scenes and storms, and 
it is on these, and not on his pretty figures, that his fame 
is likely to rest. There are several fairly gofxl examples 
of the master in the Louvre, and three small figure pictures 
in the Wallace Collection, Hertford House. Perhaps the 
most notable of Diaz’s works arc “La F4e aux Perles” 
(1857), in the Louvre; “Sunset in the Forest” (1868); 
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“The Storm,” and “The Forest of Fontainebleau” (1870) 
4it Leeds. Diaz had no well-known pupils, but Uon 
liichet followed markedly his methods of tree-painting, 
And J. F. Millet (y/w.) at one iHjriod painted small figures 
in avowed imitation of Diaz’s then popular subjects. 

ArfTnortiriKS,— A. HusTi^f. La Artistes CMbres: Diaz. 
Paris. — !). (Jroal Thomson. The Jiarhizun School of PaiiUers. 
London, 1890.— J. W. Mollktt. Diaz, London, 1890.— J. 
Clark riK. Peinf.res el SculpUurs ConUmporains : Diaz, Pari.**, 
1882.^~Al»brt Wolff. La Capitale de /'Art: Narcisne DUiz. 
Paris, JH 80 . — Pii. Luutv. MaUrcs et PelU-Maitres : N. Diaz, 
Paris, 1877. (d. (;. T.) 

Dic^ Porfirlo (1830 ), President of the 

Repuldic of Mexico, was born at Oaxaca 1 5th September 
1830. He wjis (sdueated for the Church, but ujKm 
liecoming his own master decided to follow th(i jirofession 
of the law ; and, about 1855, the disturlKsd condition of 
the country, in revolt Jigainst Santa Aniiii, made him a 
soldier. He took a i»romimmt part in the resistance to the 
French invasion in 18G3, and so greatly distinguished 
himself fis to liave bee.onu) by I8f57 eoinmander of the 
army of the ciast, to whicJi the capital sun'(‘nd(;rcd after the 
execution of the Emtan’or jMaxiniilian. He then retired 
into jirivatiO life, but. iji 1870 -7 ‘2 was in arms against 
Pre.sidont Juarez, and in 1875 jiland himself at the 
heiid of an insurreclion against the Covernment of 
Resident Ijerdo do 'JVjada. After many desjKirato 
.struggles and hairbreadth '•sca[Ki,s ho entered the city of 
Mexico in Novomlier 1870, jukI was elected President in 
1877. His repudiation of all the jndinises he had made in 
the programme h(i had imt forward at the beginning of the 
civil war caused his bu’m of otlice to be (ixcet'dingly stormy, 
but he siijipresscnl all ojiposition, and in 1880 jieacefully 
transmitted his ]M.)wer to (loneral Conzalez, his Secretary 
of War. In 1884 he w'as ejected for a second term, 
and, the provision of the Constitution which for- 
bade the ro-eli'ction of a President having been reiiealecl, 
ho continued to 1 k) regularly re-elected ; and no discjuict- 
ing event has since ocuairred, exe(*]>t an abortive attemy.»t 
to assassinate him in 1897. Under Ids vigorous rule the 
most anarchical of Sjiauish AiniTican states has become the 
most orderly ; military revolts have disa] >] eared ; the laws 
are executed without op|K)sition ; industry has licen 
stimulated, to the great increase of national wealth ; roads 
and railways have Ikmjii multiplied ; foreign capital has 
Ixjen inve.sted and rendered st?cun? ; and tin? financial credit 
of the country, which had sunk to the lowest ebb, has lieen 
entirely re-established. All thesis benefits are owdng to 
Ceneral Dia/Zs fore.e of character and administrative 
ability, and he has incontestebly earned the title of the 
regenerator of Mexico. 

DlbrUgfAPhy a town of British India, in the 
Lakhimpur district of Assam, of wldcJi it is the head- 
quarters, situateil on the Dibru river jibout 4 miles 
above its confluence with the Brahamaputra. Jii 1881 it 
hiwi a jiopulatioii of 7153, and iu 1891 of 9870, It is 
the terminus of steamcjr navigation on the Brahmaputra, 
and also of a railway running to important coal-mines and 
|)etroleuin wells, which will ultimately be coiiiieetiHl with 
the A.ssam-Bengal system. Large quantities of coal and 
tea ans cxpirted. Therti are a military cantonment, with 280 
men in 1898 ; the lieadquarters of the volunteer corps 
knnw’ii as the Assam Valley Light Horse ; a Govornment 
high school, with 292 pupils in 1896-97 : a training scliool 
for masters; and an aided school for girls. In 1900 a 
medical school for the province w’as established, out of a 
betjuest of Rs. 50,000 left by the late Brigade-Surgeon J. 
Berry-White, which will be maintained by the Oovern- 
mont, to train hospital assistants for the tea gardens. The 
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Williamson Artisan School is entirely supported by an 
endowment. There are three printing-presses. 

DlctiOIHtrya — A dictionary is a book in which the 
words of a language, or words of a sy)ecial class, are 
arranged, generally in alphabetical order, and their mean- 
ing and idiomatic use are explained iu the same or in a 
different language. Most modern dictionaries give also the 
jironuuciation of the words defined and an account of their 
derivation or etymology, and some add information of 
various kinds about the things or processes which certain 
words designate. If the latter variety are general (not 
limited to a syxscial class of words) they are commonly 
called encyclojiosdic, A general dictionary in which the 
information given relates only to the meaning, idiomatic 
use, pronunciation, orthograjihy, derivation, and history of 
words (or to some of these things) is literary, pedagogical, 
or philological. Siiecial dictionaries are classt^d as technical 
when they include only the tc^rins of one or more of the 
scieni;es, arts, or trades. The name is also given to 
certain works, sw‘h as a “rhyming dictionary,” a “diction- 
ary of biograiihy,” a “dictionary of quotations,” and the 
like, which are not of a strictly lexicograjihic character, 
and to (jncryclo^iaidias. For a detailed description of 
dictionaries of various kinds, and fori a list of the more 
important of them, the reader is referred to the article in 
the ninth edition of this work, vol. vii. (pp. 179-193). 
Hero only the more notewwthy recent work in general 
lexicography will bo considered. 

At no time has progress in the making of general 
dictionaries been so rapid as dining the second half 
of the 19th century. It is to be seen iu three things: 
in the jierfecting of the theory of what a general 
dictionary should be; in the elaboration of methods 
of collecting and editing lexicographic materials ; and in 
the magnitude and improved quality of the w^ork wliich 
has been accomplished or planned. Each of these can 
l)est lie illustrated from English lcxic!()gra])hy, in which 
the process of deviJopment has iu all directions been 
carried farthest. The advance that has been made in 
theory began w4tli a radical change of opinion with regard 
to the chief end of the general dictionary of a language. 
The older view of the matter was that the lexicographer 
should furnish a standard of usage — should register only 
those words which are, or at some jieriod of the language 
have Ixien, “good” from a literary jxiirit of view', with 
their “ proper ” senses and uses, or should at least furnish 
the means of determining wdiat these are. In other words, 
his chief duty w’os conceived to be to sift and refine, to 
decide authoritatively questions with regard to good usage, 
and thus to fix the language as cunqJetely as might be 
possible within the limits determined liy the literary taste 
of his time. Thus the Accademia della Crusca, founded 
near the close of the 16th century, was established for 
the purjxiso of purifying in this way the Italian tongue, 
and in 1612 the VocaMario deyli Accademici della Crusca^ 
long the standard of that language, w as published. The 
Acad^niie Franqaise, tlie first edition of whose dictionary 
appeared in 1694, had a similar origin. In England the 
idea of constructing a dictionary u|k)u this principle 
arose during the second quarter of the 18th century. It 
was imagined by men of letters — among them Alexander 
Po|K) — that the English language had then attained such 
jierfection that further improvement was hardly possible, 
and it was feared that if it were not fixed by lexicographic 
authority deterioration would soon begin. Since there 
was no English “ Academy,” it was necessary that the task 
should fall to some one whose judgment would command 
respect, and the man who undertook it was Samuel John- 
son. His dictionary, the first edition of which, in two 
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folio volumes, »pi)oared in 171)5, was in many respects 
admirable, but it was inadequate oven as a standard of 
the then existing literary usage. Johnson himself did 
not long entertain the belief that the natural development 
of a language can be arrested in that or in any other 
way. His work was, however, generally accepted as a 
dual authority, and the ideas upon which it was founded 
•dominated English lexicography for more than a century. 
The first effective protest, in England, against the supremacy 
of this literary view was made by Dean (later Archbishop) 
Trench, in a paper on “Some Deficiencies in Existing 
English Dictionaries ” read before the Philological Society 
in 1857. “A dictionary,” he said, “according to that 
idea of it which seems to me alone capable of being 
logically maintained, is an inventory of tiui langva^e ; 
much more, but this primarily. ... It is no task of the 
maker of it to select the good words of the language. . . . 
The business which he has undertaken is to collect and 
arrange all words, whether good or bad, whether they 
commend themselves to his judgment or otherwise. . . . 
He is an historian of [the language], not a critic That 
is, for the literary view of the chief end of the general 
dictionary should be substituted the philological or scientific. 
In Germany this substitution had already l)een effected 
by Jacob and Wilhelm Grimm in their dictionary of the 
German language, the first volume of which appeared in 
1 854. In brief, then, the modern view is that the genenil 
dictionary of a language should be a record of all the words 
— current or obsolete — of that language, with all their 
meanings and uses, but should not attempt to be, exce[)t 
secondarily, or indirectly, a guide to “good” usage. 
A “ standard ” dictionary has, in fact, been recognized to 
be an impossibility, if not an absurdity. 

This theoretical requirement must, of course, be modi- 
fied considerably in ])ractice. The date at which a modern 
language is to be regarded by the lexicographer as “be- 
ginning ” must, as a rule, be soraewliat arbitrarily chosen ; 
while considerable portions of its earlier vocabulary cannot 
be recovered because of the incompleteness of the literary 
record. Moreover, not even the most complete dictionary 
ean include ail the words which the records — earlier and 
later — actually contain. Many words, that is to say, 
which are found in the literature of a language cannot ha 
regarded as, for lexicographic purposes, belonging to that 
language; while many more may or may not be held 
to belong to it, according to the judgment — almost the 
whim — of the individual lexicographer. This is esixjcially 
true of the English tongue. “That vast aggregate of 
words and phrases which constitutes the vocabulary of 
English-s|X)aking men presents, to the mind that endeav- 
ours to grasp it as a definite whole, the as|iect of one of 
those nebulous masses familiar to the astronomer, in w^hich 
■a clear and unmistakable nucleus shades off on all sides, 
through zones of decreasing brightness, to a dim marginal 
film that seems to end nowhere, but to lose itself imper- 
ceptibly in the surrounding darkness” (Dr J. A. H. 
Murray, Oxford Dict,^ General Explanations, p. xvii). This 
“marginal film” of words with more or less doubtful 
claims to recognition includes thousands of the terms of 
the hatural sciences (the New-Latin classificatory names 
of zoology and botany, names of chemical comfiounds and 
of minerals, and the like) ; half-naturalized foreign words ; 
^dialectal words ; slang terms ; trade names (many of which 
have [lassed or are |)assing into common use); proper 
names and many more. Many of these even the most 
•complete dictionary should exclude; others it should in- 
olude; but where the line shall be drawn will always 
remain a vexed question. 

Another important principle upon which Trench insisted, 
;and which also expresses a requirement of modern scientific 
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philology, is that the dictionary shall he not merely a 
record, but also an historical record of words and their 
uses. From the literary jjoint of view tlic most imjjortant 
thing is present usage. To that alone the idea of a 
“ standard ” has any ai)pliration. Dictionaries of the older 
tyt»e, thereforti, usutilly make the common, or “ proiHir,” or 
“ root ” meaning of a word the startingqioint of its definition, 
and arrange its other senses in a logical or accidental order, 
commonly ignoring the historical order in whi(‘li the various 
meanings ai-ose. Still less do they attempt to givij daU 
from which the vocabulary of the language at any previous 
jwriod may 1x3 determined. The philologist, liowever, for 
whom the growth, or progressive alteration, of a language 
is a fact of central importance, regards no record of a lan- 
guage as complete which does not exhibit this growth in its 
successive stages. He desires to know when and where 
each word, and each form and sense of it, are first found in 
the language; if the word or sense is obsolete, when it 
died ; and any other fact that throws light u[x)n its history. 
He requires, accordingly, of the lexicographer that, having 
ascertained these data, he shall make them the foundation 
of his oxjiosition — in jxirticular, of the division and arrange- 
ment of his definitions, that sense being placed first which 
appeared first in order of time. Tn other words, each 
article in the dictionary should furnish an orderly biography 
of the w'ord of which it tniats, each word and scuiso king 
80 dat(Hl that the exact time of its a{)[K3arance and the 
duration of its use may as nearly as ])ossible Ih‘ determined. 
This, in princijde, is the method of the new lexicography. 
In practice it is subject to limitations similar to those of 
the vo*cabulary mentioned above. Incom[>leteness (jf the 
early record is hero an even gniatcr obataclo ; and there 
are many words whose history is, for one reason or another, 
so unimportant that to treat it olaboratoly would Ihj a 
waste of labour and space. 

The adoption of the historical ]>rinciple involves a further 
noteworthy modification of older methods, namely, an 
important extension of the use of (piotations. To Dr 
Johnson belongs the credit of showing how useful, when 
properly chosen, they may be, not only in corrolM)rating 
the lexicogra])her’8 statements, but also in revealing s])ecial 
shades of meaning or variations of use which his definitions 
cannot well express. No imt of Jolmson^s work is inon* 
valuable than this. This idea was more fully develojxxl 
and applied by Dr Charles Jlichardson, whose Hew 
Dictionary of the English Language . . . Illustrated by 
Quotatijons from thje Best Authors (1835-36), still remains 
a most valuable colk3ction of literary illusti'ations. Lexi- 
cographers, however, have, with few exceptions, until a 
recent date, employed quotations chiefly for the ends just 
mentioned — as instances of use or as illustrations of cor- 
rect usage — writh scarcely any recognition of their value 
as historical evidence ; and they have taken them almost 
exclusively from the works of the “best” authors. But 
since all the data uix)n which conclusions with regard to 
the history of a word can be based must be collected from 
the literature of the language, it is evident that, in so far 
as the lexicographer is required to furnish (?vidonce for an 
historical inference, a quotation is the best form in which 
he can give it. In fact, extracts, projxjrly selected and 
grouped, are generally sufficient to show the entire mean- 
ing and biography of a word without the aid of elalx)rate 
definitions. The latter simply save the reader the trouble 
of drawing the proper conclusions for himself. A further 
rule of the new lexicography, accordingly, is that quota- 
tions should be used, primarily, as historical evidence, and 
that the history of words and meanings should bo eidliibited 
by means of them. The earliest instance of use that can 
be found, and (if the word or sense is obsolete) the latest, are 
as a rule to be given ; while in the case of an imiK)rtant 
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word or senne, inBtancea taken from aaccossive periods of 
its currency also should be cited. Moreover, a quotation 
which contains an imiiortant bit of historical evidence 
must be used, whether its source is “good,” from the 
literary i)oint of view, or not — whether it is a classic of the 
language or frr)m a daily newspaper; though where choice is 
(lossible, preference should, of course, be given to quotations 
extracted from the works of the best writers. This rule 
does not do away with the illustrative use of quotations, 
which is still recognized as highly important, but it sub> 
ordinates it to their historical use. Jt is necessary to add 
that it iin})Iie8 that the extracts must be given exactly and 
in the original sjielling and capitalization, accurately dated, 
and furnished with a precise reference to author, book, 
volume, page, and edition ; for insistence uix)n these 
re(][uirements — which arti obviously im|)ortant, whatever 
the use of the quotation may be — is one of the most note- 
worthy of modern innovations. Johnson usually gave 
simply the author’s name, and often (quoted from memory 
and inaccurately ; and many of his successors to this day 
have followed — altogether or to somci extent — his example. 

The chief difficulty in the way of this use of quotations 
— after the difficulty of collection — is that of finding sjiace 
for them in a dictionary of rtuisonablo size. l*referenco 
must Iw given to tliosts which are esstmtial, the number 
of tlioHO which are (dted merely on methodical grounds 
Isung marie os small as {jossible. It is Inmlly necessary 
to add that the nrigativc evidence furnished by quotations 
is generally of little value; one can seldom, that is, be 
crTtairi that thr^ l(sxicogra])her has actually found the 
earJirvst or the hitest use, or that the word or sense has 
not been current during some iuterraodiate period from 
which he has no quotations. 

liastly, a much more imj)ortant jJace in the scheme of 
th<3 irleaJ dictionary is jjow assigned to the etymology of 
words. This may l)e attribnW, in part, to the recent 
rapirl devclojiment of etymology as a science, and to the 
greater aimndauce of trustworthy data; but it is chiefly 
rlue to the fact that from the liistorical ijoint of view the 
connexion lK?twe(m tliat section of the biography of a 
word wliicli lies wnthiii the language — subsrMiueiit, that is, 
to this tiiiui wIkui the language may, for lexicographical 
pur|K)ses, 1)0 assumed U) have begun, or to the time when 
the word was adopted or invented — and its antecedent 
history has lx‘come more vital and intcnjsting. Etymology, 
in othei* wonls, is essentially the history of the form of a 
word U]) to the time? when it bocaiiie a }mrt of the language, 
and is, in a ineaMure, an extension of the history of the 
develoj)Uieut of tlu' word in the language. Moreover, it 
is the only means by which the exact relations of allied 
words can be asc.ertaine<i, and the sei)aratioii of words of 
the same b)rin but of diverse origin (homonyms) can be 
effected, and is thus, for the dictionary, the foundation of 
all family hi«tory and correct geiiealofjy. In fact, the 
attention tliat has Ihhmi ]>aid to these two points in the 
l>e8t recent lexicography is one of its distinguishing and 
most important characteristics. Related to the etymology 
of words are the changes in their form which may have 
occurred w’hile they have lieen in use as jiarts of the lan- 
guage — modifications of their pronunciation, corniptions 
by popular etymology or false associations, and the like. 
The facts with regard to these things which the wide 
rr^search necessitated by the historical method furnishes 
abundantly to the modem lexicographer are often among 
the most novel and interesting of his acquisitions. 

It should be added that even approximate conformity to 
the theoretical requirements of modern lexicography as 
above outlined is possible only under conditions similar to 
those under which the Oirford English Dictionary wba under- 
taken (see below). The labour demanded is too vast, and 


the necessary bulk of the dictionary too great When,, 
however, a langu^ is recorded in one such dictionary^ 
those of smaller size and more modest pretensions can rest 
upon it as an authority and conform to it as a model so 
far as their special limitations permit 
T^e ideal thus developed is primarily that of the general 
dictionary of the purely philological ty|)e, but it appliea 
also to the encyclopsMiic dictionary. In so far as the 
latter is strictly lexicographic — deals with words as w'ords, 
and not with the things they denote — it should be made 
after the model of the former, and is defective to the 
extent in which it deviates from it. The addition of 
encyclopedic matter to the philological in no way affecta 
the general principles involved. It may, however, for 
practical reasons, modify their application in various ways. 
For example, the numl)er of obsolete and dialectal words- 
included may be much diminished and the numl)er of 
scientific terms (for instance, New-Latin botanical and 
zoological names) bo increased ; and the relative amount 
of space devoted to etymologies and quotations may be 
lessened. In general, since l)ooks of this kind are designed 
to serve more or less as works of general reference, the 
making of tJiem must be governed by considf^rations of 
practical utility which the compilers of a purely philo- 
logical dictionary are not obliged to regard. The ency- 
clopaedic ty]Hi itself, although it has often Ixsen criticiz^ 
m hybrid — as a mixture of two things which should bo- 
kept distinct — is entirely defensible. Between the diction- 
ary and the encycloiiBcdia tlio dividing-lino cannot sharply 
be drawn. There are words the meaning of which 
cannot be explained fully without some description of 
things, and, on the other hand, the deHcrij)tion of things- 
and processes often involves the definition of names. Ttv 
the combination of the two obj(3ctioii cannot justly be 
made, so long as it is effected in a way — with a selection, 
of material — that leaves the dictionary essentially a dic- 
tionary and not an encyclopajdia. Moreover, the large^ 
vocabulary of the general dictionary makes it i)ossible to- 
prestmt certain kinds of encyclopiedic matter with a degree- 
of fulness and a convenience f)f arrangement which are 
liossible in no single work of any other class. In fact, it 
may 1x3 said that if the ency(ioi)»edic dictionary did not 
exist it would have to 1x3 invented ; that its justification 
is its indis|X3nsablcness. Not the least of its advantages. 
is that it makes legitimate th(3 use of diagrams and 
pictorial illustrations, which, if jirojxsrly selected and exe- 
cuted, are often valuable aids to definition. 

On its practical side the advance in lexicography has- 
consisted in the elaboration of methods long in use rather 
than in the invention of new ones. The only way to 
collect the data upon which the vocabulary, the defini- 
tions, and the history are to be based is, of course, to 
search for them in the written monuments of the language, 
os all lexicographers who have not merely bor- 
rowed from their predecessors have done. But 
the wider scope) and special aims of the new modem 
lexicography demand that the investigation shall 
be vastly more comprehensive, systematic, and^^^’ 
precise. It is necessary, in brief, that, as far as may be 
possible, the literature (of all kinds) of every period of the-* 
language shall bo examined systematically, in order that all 
the words,. and senses and forms of words, which have- 
existed during any fx^riod may be found, and that enough 
excerpts (carefully verified, cre.dited, and dated) to cover ^1 
the essential tacts shall be made. The books, pamphlets, 
journals, newspapers, and so on wffiich must thus bo 
searched will he numbered by thousands, and the quota- 
tions selected may (as in the case of the Oaford Dictionary)^ 
be counted by millions. This task is beyond the powers: 
of any one man, even though he be a Johnson, or a Littr^,. 
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or a Grimm, and it is now assigned to a corps of readers 
whose number is limited only by the ability of the editor 
to obtain such assistance. The modem method of editing 
the material thus accumulated — the actual work of com> 
pilation — also is characterized by the application of 
the principle of the division of lalK)ur. Johnson boasted 
that his dictionary was written with but little assistance 
from the learned, and the same was in large measure true 
of that of Littr^. Such attempts on the part of one man 
to write practically the whole of a general dictionary are 
no longer possible, not merely because of the vast labour 
and philological research necessitated by modem aims, but 
more especially because the immense development of the 
vocabulary of the special sciences renders iudis|)ensablo 
the assistance, in the work of definition, of persons who 
are oxtxjrt in those sciences. The tendency, accordingly, 
has been to enlarge greatly the editorial staff of the 
dictionary, scores of subeditors and contributors l)eing now 
employed where a dozen or fewer were formerly deemed 
sufficient. In other words, the making of a “ complcto ” 
dictionary has become a co-oj)erative enterprise, to the 
success of which workers in all the fields of literature and 
science contribute. 

The most coini)lote exemplification of those principles 
and methods is the Oxford English Dictionary, It origin- 
ated in the suggestion of Trench that an attempt should 
b(? made, under the direction of the PJiilological S(K?iety, 
to complete the vocabulary of existing dictionaries and to 
supply the historical information which they lacked. The 
suggestion was adopted, considerable materijil wtis collected, 
and Mr Herbert Coleridge was appointed general editor. 
Ho died in 1861, and was succeodeci by Mr F. J. Furiiivall. 
Little?, however, was done, lieyoud the collection of (|uota- 
tiojis — about two millions of which wore gathered — until 
in 1878 the expense of printing and publishing the pro- 
jiosed dictionary was assumed by the Delegates of the 
Clarendon Press, and the editorship was entrusted to Dr J. 
A. H. Murray. From that time? the work has l^eeii carried 
on with vigour and increasing rapidity, and it will jirobably 
be completed al)out 1912. As the historical point of be- 
ginning, the middle of the 12 th century was selected, all 
words that were obsolete at that date being excluded, 
though the history of words that were <nirrcnt both l)ofore 
and after that date is given in its entirety; and it was 
decided that the search for quotations — which, according 
to the original design, was to cover the entire literature 
down to the beginning of the 16th century and as much 
of the subsequent literature (especially the works of the 
more important writers and works on siKJcial subjects) 
as might be possible — should be made morc thorough. 
More than 800 readers, in all parts of the world, offered 
their aid ; and when the j)rofaco to tlie first volume ap|xmrcd 
in 1888, the editor was able to aniiouiice that the rei^iers 
had increased to 1300, and tliat three and one-half millions 
of quotations, taken from the WTitings of more than five 
thousand authors, had been amassed : numbers wliich must 
now be very greatly enlarged. The first jiart w’as issued 
in 1884, and up to April 1901 somewhat less, probably, 
than ono-half of the work had appeared (to the w^ord Lap^ 
with the exception of the letter K; in five volumes and 
the first part of the sixth). The number of ** main w ords,’* 
“subordinate words,” and “special combinations” (the 
last term including a very large number of ordinary com- 
jjounds, loose comjiounds, and phrases) defined in these 
published portions is given as 148,413, a figure which indi- 
cates a total for the whole dictionary of considerably more 
than 300,000. When this is compared with the 40,000 
words (about) registered by Johnson, the progress made in 
the direction of completeness will be evident. Com- 
pleteness, however, is less imjjortant than quality of work. 
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and for this the dictionary is ecjually notable. The his- 
torical method of exposition, j^rticularly by quotations, is 
applied, if not in all cases wdth entire success, yet, on the 
whole, with a regularity and a precision which leave little 
to bo desired. A minor fault is that excerpts from second 
or third rate authors have occasionally been used where 
better ones from writers of the first class either must liavi^ 
been at hand or could have been found. As was said 
above, the literary quality of the quotation is highly 
imix)rtant even in historical lexicography, and should not 
bo neglected unnecessarily. Other 8 i)ccial features of the 
book are the completeness with which variations of pro- 
nunciation and orthography (with dates) are given; the 
fulness and scientific (ixcollence of the etymologies, which 
abound in new information and corrections of old errors ; 
the phonetic precision with which the ]»rcscnt (Jlritish) 
pronunciation is indicated ; and the elaborate subdivision 
of meanings. The definitions as a w'hole are marked by 
a high degree of accuracy. Work of such magnitude and 
quality is jwssibJe, practically, only when the editor of 
the dictionary can command not merely the aid of a very 
large number of scholars and men of science, but their 
gratuitous aid. In this tlio Oxford Dictionary has Ixjeii 
singularly fortunate. The conditions under which it origin- 
ated, and its aim, havo interested scholars ('veryw'here, 
and led tlicm to contribute to the fwrfccting of it their 
kiiowledgo and time. The long list of names of such 
helpers in Dr Murray’s preface is in curious contrast with 
their absence from Dr Johnson’s and the few which are 
given in that of Littre. Of the dictionary as a whole it 
may be said that it is one of tlio greatest ;u*hiev(*ment 8 , 
whether in literature or science, of the Victorian Age. 

Tho Oxford Dir.fioimry fiirnisbcs for tho first tiino data from 
whii'li tluj extent of the Kii^lish word-store at any given j>eriod, 
and tho direotion and rapidity of its growth, can fairly he 
estimateil. Kor this purpose the materials lurnishcd by the older 
dictionaries are quite insutticieiit, on aceount of tl»eir incomplotc- 
noas and unhistoricol charae.ter. For example, one Inimlri'd pages 
of the Oxford Dictionary (from the letter H) contain 1002 woitls, 
of which, as the dated quotations show, .'>8r> wore current in 1 7f>0 
(though some, ofcoiir.se, were very rare, some dialectal, anil so on), 
191 were ohsoleio at that date, and 220 have Hin(;e come into use. 
Rut of the more than 700 words — current or obsolete — which 
.Tohnson might tlnis have recorded, ho actually did reeord only 
about 300. Later dictionaries give more, of them, hut they in mt 
wey show their status at the date in question. It is worth noting 
that tile figures given socm to indit^ate that not very many iiioro 
words havo been added to tlio vocabulary of the language iluring 
tho past Olio liiiiidred and fifty years than hod hoeii lost by I/fiO. 
Tho pages solocto i, however, e»»iitaiu roiimarativcly few receiitscien- 
tifio ternus. A broader comparison would ]>robauly show that the 
gain has been more tlian tw'iec as groat as tho loss. 

In the Deutsches Worterhuch of Jacob and Williclin 
Grimm the scientific S])irit, as was said above, first found 
expros.sion in general lexicography. Tin? desirability of a 
complete inventory and investigation of German words 
was recognized l>y Leibnitz and by various 18th-cim- 
tury scholars, but tho plan and methods of tlio Grimms 
were the direct product of the then new sciisntific jihilology. 
Their design, in brief, was to give an exhaustive account 
of tho words of the literary language (New High Gorman) 
from about tho ond of the 15th century, including their 
earlier etymological and later history, witli r(!feri‘nct\s 
to impoHant dialectal words and forms ; ami to illustrate 
their use and history almndantly by quotations. The first 
volume ap|X 3 arod in 1854. At tho present time seven 
others have been completed, and one has nearly Ixxjn 
finished, while jiarts of tho remaining throe (there are to 
bo twelve in all) havo been issued. Jacob Grimm (died 
1863) edited the first, second (witli his brother, who died 
in 1859), third, and a i»art of tho fourth volumes; the 
others havo been edited by various distinguished scholars. 
The scope and methods of this dictionary have been 
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broadened somewhat as the work has advanced. In 
general it may Ix) said that it diiiers from the Oit^'ord 
Dictionary chiefly in its omission of pronunciations and 
other i»odagogic matter ; its irregular treatment of dates ; 
its much Um systematic and less lucid statement of ety- 
mologies ; its less systematic aiid less fruitful use of 
quotations; and its loss convenient and less intelligible 
arrangement of material and tyjx)graphy. 

These general principles lie also at the foundation of 
the scholarly Dictionnaire de la langw fran^aise of Vu 
LittrtS though they are there carried out less systematically 
and less completely. In the arrangement of the definitions 
the first place is given to the most primitive meaning of 
tlio word instead of to the most common one, as in the 
dictionary of tlie Academy; but the other meanings 
follow in an order that is often logi(*al rather tlian his- 
torical. Quotations also are frequently used merely as 
literary illustrations, or are entirely omitted ; in the sjiecial 
paragraphs on the history of words lx?fore the IGtli 
century, however, they are i)iit Uj a strictly historical use. 
This dictionary— ix'rhaps this greatest ever compiled by one 
man — was puldished lH(i3--72. (Supplement, 1878.) 

The T/iemwnis Lvnyuae Latinac^ projiared under the 
auspices of the CTorman Academies of llcrlin, Gottingen, 
Jxup/ig, Municli, ami Vierimi, is a notable application of 
the j>niicipleH and practii^al C()-o|Kjrativo method of modern 
lexic(»gra|»Jiy to the classical tongues. The ])lan of the 
w'ork is to collect (piotatioiis which shall registiT, with its 
full conti^xt, evi^ry word (except the most familiar imriicles) 
in the text of each Latin author down to the middle 
of the Sind century A.ix, and to extract all imjiortant 
]Missages from all writers of the following centuries down 
to the 7 th; and uiion these materials to found a com- 
plete historical dictionary of the Latin language. The 
work of coll(3cting quotations was begun in 1894, and the 
first part of the first volume has been published. 

In the making of all of these great dictionaries (except, 
of course, the last) the needs of the general ]iublic as well 
JIM those of scholars have been kept in view. But the 
tyjK.3 to which the general dictionary designed for jjojmlar 
use has kMuled more and more to conform is the mcyclo- 
Tins combination of lexicon and eiicyclopajdia is 
exhibited in an extreme — and theoretically objectionable — 
form in tlic (irand dictionnaire nnivereel dii XIX* niecle 
of PieiTe Larouss(\ Besides common words and their 
definitions, it contains a great many pro}jer names, with a 
corros])ondiiigly large nnmbi3r of biographical, geographical, 
historical, .‘iml other articles, the connexion of which with 
the strictly lcxicogrii])lncal ])ai't is purely mechanical. Its 
utility, which — notwithstanding its many defects — is very 
great, makes it, however, a model which wull l)o copied in 
the future. Fifteen volumes wiTe published 18(»6-7C, and 
a much improvi^d new edition {Nouveau Laromm llluetr^ 
was being published during 1901-2. 

The most notable work of this class, in Knglisli, is The 
Century Dictionary^ edited by Professor W, 1). Whitney, 
and published 1889-91 in six volumes, containing 704(5 
Images (large quarto). It conforms to the philological 
model in giving with great fulness the older as well as 
the ])re8ont vocabulary of the language, and in the com- 
})leieiiosa of its etymologies ; but it does not attempt to 
give tlie full history of every word within the language. 
Among its other more noteworthy chanicteristics are the 
inclusion of a great numl)er of modern scientific and 
tiHthnical words, and the abundance of its quotations. 
The (piotations are for the most part provided with refer- 
ences, but they are not dated. In the a]»j)lic4ition of the 
eucycloinedic method this dictionary is conservative, ex- 
cluding, with a few exceptions, proper names, and re- 
stricting, for the most part, the oncyclopmdic matter to 


descriptive and other details which may legitimately bd 
added to the definitions. Its pictorial illustrations are 
very numeroiu and well executed. In the manner of its 
compilation it is a good example of modem co-operative 
dictionary-making, being the joint product of a large 
number of sjiecialists. Next to the Oxfeyrd Dictimary it 
is the most complete and scholarly of English lexicons. 

Among the more inii)ortant dictionarios of European languages 
that have appeared since the list given in the 9th ed, of the 3ncy, 
Brit, vol. vii, (pp. 183-193) was written are the following: — 

Ankaxdale. The Imperial Dictionary of the English Language^ 
by John Ogilvie, LL.D. ; now edition by Charles Aunaudalo, 
M.A., London, 1882 ; 4 volumes. An encyclopaedic dictionary, 
which served in a manner as tho foundation of the Ceviury 
/Jidiottary.— Stormonth and W. Bayne. A Dictionary of the 
English Language, 1886.— Mu it ray and Bradley. 2'he Oxford. 
English Dictionary: A New English Dictionary on Historical 
I^rinciples; founded mainly on the materials collected by tlie Philo- 
logicaf Society. Oxford, 1888 [1884]. — Whitney. 27te Century 
Diclwmry: An Encyclopedic Lexicon of the English Language. 
Ne\v York, 1889-91. See above. — Porter. Webster's Inter’ 
national Dictionary of the English Language, ^iringfield, Mass., 
1890. — Funk. A Standard Dictionary of the English Language. 
New York, 1894. — Hunter. I'he Encyclopedic Dictionary. 
London and Now York, 1879-88.— P'ennkll. The Siaiford 
DietioTmry of Anglicized Words ami Phrases. Cambridge, 1892. 
— I'oLLEii. An Anglo-Saxon Dictionary based on. Manuscrijd Col- 
lections of the Me Joseph Bostoorth^ D.D. Oxford, 1882-98. — 
Skkat. An Etymological Dictionary of the English Language. 
Oxford, 1881, — Wrioht. The English Dialect Didimary. Lon- 
don. Vol. 1, A-C, 1898 ; vol. 2, D-0, 1900. — Bradley. A 
Middle- Ewjlidi. Dictionary by Franois Henry Stralman ; a new 
edition by Henry Bradley. Oxford, 1891 . — Matznkr and Bielino. 
Altenglische. Sj)rach 2 )robeny nebst einem Wbrterbuch. Berlin, 
1878 This dictionary had been advanced as far MistelcAvn 
in 1900. — BKHCiiEnKLLE. Nouveau dictionnaire national^ ou 
dictionnaire universet de la lanyun fraw^aise. Paris, 1887. — 
(b)DKFiiov. Dicliofunaire de. Vavcicnm langue fram^am, et de toits 
s s diateetes du JX^ an X P* sieele, Paris, 1 881-95 ; CompUmrnt^ 
1896 — . — Hatzfeld, Darmbstktku, and Thomas. Dictionnaire 
g6iUral de la langxw. fran^aisc. Paris, 1890-1000. — La RIVE ct 
Flkury. Dielionnaire fran^ais illusiri dee mots et des chores. 
Paris, 1884-91. — pF/nioccHi, Novo dizionario universale della 
lingua italiana. Milan, 1884- 91.- -Cuervo. Dicdomirw de 
eonstruedon y regimen de. la kngua castellana,, A-B (1886) : C-I) 
(1 894). — Monlau. Diedonario etimoUgico de la Icngua eastellnna. 
Madrid, 1881.— Zeiiola, Toro y Homes, and Isaza. Dicciomndo 
endclopedico tic la Icngua eastellnna, Paris, 1896.— Serrano. 
IHceimario universal de la Icngva casfellana^ dmdasy y arles: 
enciclopcdia de los conocimientos huvianos. Madrid, 1870-81. — 
Baikua. Primer diedonario general cHmoUgico de la lengua 
crpahola. Madrid, 1881-83.— San DEit-s. P^rgdmutigs-Wbrterbueh 
der deiifschen Spraehe. Berlin, 1886. — Kluor. Etymologisehcs 
Wbrtcrhuch der deutschen Spraehe, Slrassburg, 1883. — IIeynk. 
Deutsches Wurte.rhvch, licipzig, 1890-96. — Dtkfenbach and 
W Olcher. Hoch-und niedcrdcutsches Worterbuch der mittleren vnd 
neucren Zeit. Jn Ergiimung der rorhandenen Worterhuxher^ ins- 
hesondcrc das der BrUder Urimm, Basel, 1885. — Weio and. 
Deutsches Worterbuch. Giessen, 1873. — Sciiade. Altdcutsches 
Worterbuch. Halle, 1872-82. — Kalkar. Ordbog til det crldre 
Danske S 2 trog. Ciopenbagen. (Incomplete.) — Dale. Oroot 
Woord&id)Oek der Nedcrlaiulsehc taal. s’Graveiibage, 3898 (4th 
cd.). — V KIES and Winkel, Woordenhoek der Nederlandsche taal. 
sGraveiilmge, 1882— A>.i!Wi.i.s and Verdam, Middelneder- 
latidsch Woordenhoek. sUiravonhage, 1886-99 (A-N). — Franck. 
Etymologischc Woordenhoek der Nederlandsche taaX, 1884-92.— 
Evans. Dictiouary of the Welsh Language, Carmarthen, 
1887. (Incomplete.)— Cleashv-Viokusson. An Icelandic Englkh 
Dictiouary based on the MS. Collections of the Me Biehard Cleasby^ 
enlarged ami completed by Cudhrand Vigfusson^ M.A. Oxford, 
1874. — MiKLOSiCH. Etynwlogisches Wbrterbuch der Slavischen 
Spraehen. Wien, 1886.— Bald, A Comparative Olossary of the 
Gothic Language. Mayvillc, Wisconsin, 1887-89. — Thesaurus 
Linguae Latimm. Leipzig, 1900. (b, e. S.) 

Didonp Henri (1840-1900), French Dominican 
priest, was born at Touvot, Is^re, on 17th March 1840. In 
his early life ho was brought into relations with Lacordaire. 
In consequence, probably, of this he became a Dominican 
monk in 1862. He completed his theological studies at 
the Minerva Convent at Home, and became a great admirer 
of the theology of Aquinas. The influence of Lacardaire 
was further shown in> the zeal displayed bj the young 
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preacliur m favour of a reconciliatiou between philosophy 
and science. In 1871 his fame had so much grown that he 
was chosen to deliver the funeral oration over the murdered 
archbishop of Paris, Monseigneur Darboy. After this ho 
delivered some discourses at the Church of St Jean de 
Beauvais in Paris on the relations between science and 
religion ; but his utterances, especially on the question of 
divorce, were deemed suspicious by those in authority, and 
his intimacy with Claude Bermu^ the physiologist was 
disapproved. He was interdicted from preaching and sent 
into retirement at the Convent of Corbara in Corsica. 
After eighteen months he emerged, and travelled in 
Germany, publishing an interesting work uix)n that 
country, entitled Len Allenumdn^ on his return to France. 
In 1890 he produced his best-known work, a Life of 
Jesus for which he had qualified himself 

by travel in the Holy Land. In the same year he became 
director of the College Albort-le-Grand (Al^rtiis Magnus) 
at Arcucil, and himself founded three auxiliary institu- 
tions, Ecole liacordaire, l^cole Laplace, and !^olo 
St Dominique. He wrote, in addition, several works on 
educational questions, and augmented his fame as an 
eUxiuent preacher by discourses preached during Lent and 
Advent. He died in 1900. (j. J. L*.) 

DiOdonhof^SIl (in French, Thimvill^^ a fortified 
town of Germany, in Alsace-Lorraine, dist. Lorraine, on 
the Moselle, 22 miles north from Metz by rail, a railway 
junction of some consequence, with cultivation of wine, 
fruit, and vegetables, brewing, tanning, <kc. It is an 
ancient Frank town {Tlt^vdcmevUla^ Tot(miRvilla\ in which 
imperial diets were hold in the 8th century ; was captured 
by Cond6 in 1 643 and fortified by Vaulmn ; capitulated 
to the Prussians in 1870. Population (1886), 8111 ; 
(1900), 10,062. 

Di0ppO^ chief town of arrondissement, department 
of Seine Inf^rieure, France, 36 miles north of Bouen, with 
terminal station on railway from Paris. The Palais de 
Justice is a recent erection. Lace, woollen goods, and 
ceramic wares are now important manufactures. The 
ivory carving has greatly declined in recent yciirs, and 
instead of 300 in 1866 only about 40 workmen were 
employed in it in 1898. Efforts are being made, however, 
to give a fresh imj)etus to this industry. In 1900, 1894 
vessels of 497,446 tons entered and cleared, of which 
Gnnit Britain’s share was 340,082 tons. Imports were 
valued (1899) at £5,248,000; exports at £6,732,000. 
The principal im])orts were textiles (chiefly silk), forming 
50 i)er cent. The piincipal exports wore textiles (silk, 
cotton, and woollen), amounting to 40 per cent., and hides 
and skins. During the summer months large quantities 
of fruit are sent to England. The total port traffic on the 
Canal de Bourgoyne amounted to 94,774 tons in 1899. 
The number of vessels engaged in the fisheries in 1898 
was 95, with 471 men. A school of fisheries, similar to 
that which has alretidy rendered good service at Sables 
d’Olonne, has been established at I)iepi>e. A new harbour 
railway station and a landing stage were opened in 1900, 
and an esplanade J mile in length is in course of construc- 
tion. The imssenger traffic with England was represented 
in 1900 by 130,985 arrivals from and 139,143 departures 
to that country. The harbour, to which an improvcMl 
approach is projected, comprises an outer and an inner 
port, with a total length of quayage 3772 feet. Depth 
at high tide in the outer port (ordinary spring) varies in 
differont parts from 29 to 36 feet. There are four floating 
docks and a dry dock. The entrance channel, cut in the 
bed of the Arques, is 1960 feet long and 246 feet wide. 
Population (1881), 20,408 ; (IftOl^ 21,798. 
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Dl0t0tlC8« — The term diotcticjs is fro(|uently api)lie«I 
to the science of the food and nutrition of man in healtli 
and disease. This article deals mainly witli that pail, 
of ilio subject which has to do with the comyjo.siti(m ami 
nutritive values of foods and their acla])tation to the usi- 
of p^ploin health. The principal topics are: -- l. Food 
and its functions. 2. Metabolism of matter and energy. 
3. Digestibility and availability of food materials. 4. Fm‘l- 
value of food. 5. Composition of food materials. C. Ftaxl 
! consumption — studies of dietaries. 7. Hygienic economy 
of food. 8. Quantities of iiutrieuis needed. 9. Pecuniary 
economy of food. 

I 1. Fw)d and its Functions, — Food is that which, taken 
into the body, builds tissue or yields energy. :More specific- 
ally, food supplies the wants of the Ixidy in several ways : — 
(1) it forms the tissues and fiuids of the bo<ly ; (2) it re]xiir.«4 
the waste of tissues ; (3) it is stored in the Ixxly for future 
consumption ; (4) it is consumed as fuel, its potential 
energy being transformed into heat or muscular energy or 
other forms of energy required by the body ; and (5) in 
being consumed, it protects tissue or other food from con- 
sumption. The most healthful food is that which is best 
fitted to the needs of the user. To lx» adapted to his needs, 
the fo(xl must supply the diiiereut nutritive ingredients, or 
nutrients, in the kinds and proportions reejuinjd l)y the body 
for buikling and repair and for supplying energy. It 
should also be in forms which the person can easily digest 
and which will “ agree ” with him. The chea|)est food ia 
that which furnishes the most nutriment at the least cost. 
The most economical food is that which is most healthful 
and cheapest. Ordinary food materials, such as meat, fish, 
eggs, j)otatooR, wheat, tkc., consist of — refuse, the lx)nea 

of meat and fisli, sliells of shellfish, skin of potatoes, bran 
of wheat, tkc. ; edible portion, c.r/., the flesh of moat and 
fish, the white and yolk of eggs, wheat flour, &c. The 
(xliblo |K)rti()n consists of water and nutritive ingredients 
or nutrients. 

The principal kinds of nutritive ingredients are protein^ 
fats, carlxfhydrates, and mineral rmUers, The water, refuse 
(and salt of salted moat and fish), are hero regarded as non- 
nutrients and, in comy)aring the vahn^s of diflerent food 
materials fbr nourishment, are left out of account. The 
following are familiar examples of (ronqK)unds of each of 
the four i)rincipal classes of nutrients : — 

Protein , — The term jjrotoin is h(^^o usixl to include tlie 
nitrogenous nutrients of foods except tlie nitrogenous fat, 
namely, the proteids, e.g,, albumen (white of egg), cjisein 
(curd) of milk, myosin of muscle (lean meat), gluten of wheat, 
&c. ; and the non-proteids, including the so-called extract- 
ives {e,g,, ci’eatin) of meats and the amides (s.//., asparagin), 
and allied compounds of vegetables and fruits.^ 

Fats, — Fat of meat ; fat (butter) of milk, olive oil, oil of 
corn, wheat, &c, (Here are included the iiitrogenizod fats, 
as lecithin.) 

Carbohydrates, — Sugars, starches, cellulose (woody fibre), 
Jrc. 

Mineral Matters, — Phosphates, 8ulphato.s, and chloride.vt. 
of potassium, sodium, calcium, <kc. 

Protein forms tissue (muscle, ttmdon, J^c.) and fat, and 
servos as fuel. Fats form fatty tissue (not muscle, Ac.) 
and serve as fuel. Carbohydrates are transformed into fat 
and serve as fuel. All those nutrients yield energy in the 
form of heat and muscular power. In being theniselvea 
burned to yield energy, the iiutrieriUs ])rotoct each other 
from being consumed. The protein and fats of body tissue 

^ Unfortunately the terms apfilie<l by dilferout writers to these 
nitrogenous compounds are very conllicting. In accordant^ with a 
common usage, preference is hero given to tlie worrl protein to cover ^11 
the nitrogenous compounds except the nitrogenous fats, though the 
[ word proteid is sometimes nstwl in this signiiication. 
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jiro used like thoRC of food. An important use of the 
curbohydratCR and fatn ia to protect body tissue (muscle, 
Ac.) from consumption. What comiK)und8 are especially 
concerned in the jtroduction of intellectual or nervous 
energy is not known. The idea that fish is especially rich 
ill phosphorus and valuable as brain food has no foundation 
in observed fact. 

Heat and muscular work represent forms of energy. 
'J'he energy is develo])ed as the food is consumed in the 
liody, and is measurt^ in th(? laboratory by means of an 
4ipparatus called the calorimeter. The unit commonly used 
is tlie calorie, the amount of lieat which would raise the 
tom|iorature of a kilogram of water 1 degreti centigrade, or 
approximately 1 {Kmiid of water 4 degrees Fahrenheit. By 
heat of combustion is meant the amount of heat which a 
given substance yields upon (^ombu.stion witli oxygon out- 
aide the iKKly. Thus a gram of cane-sugar yields 3*96 
calories, and a gram of [iroteid, in tlio form of white of egg, 
5*60 calories. By fuel-value is hero meant the total 
energy which n given substance can yield the body ; in 
other words, it is the heat of emnliustion of that part of tho 
food which is capable of oxidation within tho body. 

2. MetfiMimi of Matter awi Ihivnjy, — In so far as its 
material phenomena are conc^ riKNl, life consists of transfor- 
mations of matter and <iiiergy, to wliieh tho term metabolism 
is applied. The processes of inetaholisni are thus of two 
4lofinite and closely allied kinds — the metabolism of matter, 
in which the changes arc chemieal, and that of energy, in 
wdiich the changes an^: jihysical. 'J’o say that the eheniical 
transfonuations in tho body <»bcy tho law of the conserva- 
tion of matbir is simply to say that the body <!an neither 
<Teato nor destroy matter — a jirineiple long since demon- 
strated and universally accojited. It w’ould seem that the 
metabolism of energy must in like manner olnjy tho law of 
tho conservation of energy, but owing to the great oxperi- 
luontal diiliculties the actual d<>mon.strationof this principle 
has been long delayed. hVir this demonstration it is 
noeossary to prove that tlai income and expenditure of 
miorgy are e(|ual. Tlie body rt?ccives eni^rgy in the com- 
]»oundH of the food and drink. In tho processes of 
nutrition tlie jioUmtial energy of these coniixiunds is 
iiictalKilixed, and a]ipears as kineti<! energy in tho heat 
given off from the Isidy, and in the external muscular work 
))erformod, althougli a small amount remains unchanged, 
mostly in the uiKJxidixed mat^^rials cxci'etod’by tlio kidneys, 
intestines, and otherwise. The minute quantities given off 
as electricity or light by soim* animals are here neglected, 
Tho apjuiratUH and methods of ex]HTimentiiig lately devised 
make it possible to measure the energy of income in food 
and drink on the om^ hand, and that of expenditure in body 
heat, external work, ami luioxidized e.xci’otory products on 
tlio other. Tlie potential energy of income and cxjiendi- 
tiire is measured by the heat of (combustion of food and 
excretory products as determined by burning with oxygen 
til the bomb calorimeter. The kinetic t^iKirgy, which is 
found only in tho exiHuiditiirc, is measured by tho respira- 
tion calorimeter — an apparatus in wdiich tho subject of tho 
exjieriment (a man, for instance) nmiains for a numlxjr of 
days and nights under conditi(»ns wliich iiermit of com- 
parison lietw'een the matter and energy taken in and given 
off. This involves weighings, measurements, and analyses 
of tho fotxl and drink, and of resfiiratory and other 
<ixcrotory products, and measuixmients of tho lioat given off 
by tho liody, and of the external mechanical w^ork, allow*- 
unco being made for tho energy of tho body material 
gained or lost during tho experiment. 

Partial inoasuromontfi of incronu* and expenditure of energy were 
published by Kubuer ' in 1894. The oxi>crimenU wore made with 
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dogs without external mnscular work. The income of energy was 
computed from the excretory produets, while the outgoings in tlie 
form of beat (since no exterual muscular work was done) were 
meiwured directly. In the average of 8 experiments, which continued 
during 45 days, the two quantities amed within 0*47 jKsr cent, thus 
demonstrating, what the author oosired to prove, that tho heat 
given oir from the body came solely from the oxidation of food 
withiu it. Eesults in accord with these were rcjmrted by 
Studenski * and by Laulanie in 1898.* Besults of experiments with 
men have been lately published by Atwater, Ho^a, and Benedict 
and associates,* w’ho used a respiration calorimeter as above men- 
tioned, and made detailed analyses and determinations of heats of 
combustion of food, drink, and excretory products, and measure- 
ments of heat given off by tho body and the heat equivalent of the 
external muscular work done. In all, 80 oxperiineiits had been 
reported by November 1901, occupying from 2 to 4 days each, or a 
total of 93 days of ex]ierimeiitiiig. In some of these experiments 
the subject was at rest ; in others he rode a stationary bicycle belted to 
a dynamo, so that tho external muscular work was U8(» to generate 
an electric current which w'as measured and altenvards tranHiomiod 
into heat within the calorimeter by ^mssago through a resistance, 
the heat being measured W'ith that given oft’ by tho body. The 
diet was generally not far from sufliciont to maintain nitrogen and 
carbon equilibrium. In these experiments the energy artually 
mciosured, in the form of heat given off from the body ami that from 
tho external muscular work dono in work experiments, aeconi on' 
the average very closely with the estimated potential energy of the 
material oxidized in the body. It is to be observed, however, that 
tho variations for individual days, and in tho averages for the indi- 
vidual experiments as well, were eonsiderablo, sometimes amounting 
to 6 ]»er cent, or even more. This is perhaps not slraiice in view 
of tho physiological conditions of the experiments. In the average 
of all the ex]>cnmetjts the measured energy of expenditure was 99*8 
l^er cent, of tho estimated energy of income ; in other woids, they 
agi’ced within two parts in one thousand. While these results do 
not absolutely prove the application of the law’ of the eonsorvatioii 
of energy iu the human body, they certainly approximate very 
closely to smdi demonstration. It is, of course, possible that 
energy may have been given off from the body in other forms than 
heat and external muscular w*ork. Thus it is (conceivable tliat in- 
tolloctuul activity may involve a transformation of physical energy, 
and that this energy may be eliminated in some form now 
uiiknowm. But if the body did give off energy which w’as not 
measured in those cxjierimonts, the quantity must have been ex- 
tremely small. It Bomns fair to infer from these results that the 
metabolism of energy in the body occurred in conformity with tho 
law of tho conservation of energy. 

3. DiffeHtihiUty and A milahilify of Food , — The value of 
a food for nutriment dcqionds not only ujK)n tho kiuds and 
amounts of nutrients w'hicli it contains, but also ujion the 
proportions of these nutrients which the lx)dy can digest 
and make) available, and uikui tho ease and convenience 
with which tho materials are utilized. By digestion in the 
narrower sense is understood the changes, chiefly chemical, 
but partly jibysical, which the f(Kxl undergoes in the 
alimentary canal in order to prepare it for absorption. By 
digestibility of food, as the term is popularly understood, 
several things are, or may be, meant. Some of these (as 
tho ease with which a given food material is digested, the 
time required for tho process, the influence of difterent 
methods of jirejiaration, including cooking, and the 
influence of condiments) are so difiicult of measurement, 
and others (as bodily conditions, and the question as to 
whether a given food agrees or disagrees with a given 
person) are so dependent upon the jxiculiarities of diflerent 
individuals, as to make it impossible to lay down hard and 
fast rules. The term digestibility is also applied to the 
proportion of the several kinds of nutrients wiiich the body 
can digest from diflerent kinds of food materials. These 
proportions are best found by actual exiierimcnt in which 

^ In Russioiv Cited in Bulletin No. 45 of tbe Ollico of Experiment 
StaiioiiB, U.S. Department of Agriculture : A Digent of Metaboliam 
Experiments,” by W. 0. Atwater and C. F. Loiigworthy. 

3 Archiv, de Uol, Tumn, et path., 1898, 4. 

* Office of Experiment Stations, U.S. Department of Agriculture, 
Bulletin No. 63, “Description of a New Respiration Calorimeter,” by 
W. 0. Atwater and E. B. Rosa ; and Bullotin No. 69, “ Experimenta 
on tbe Metabolism of Matter and Energy iu the Human Body,” by W. 
0. Atw’ater and F. G. Benedict. 
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people of different claseos eat known amounts of different 
food materials, and the amounts digested are detenniued 
by weighings and analyses of the food and excreta. 
Suppose the diet to consist of bread and milk. The larger 
part of the nutrients will be digested, absorbed, taken into 
the circulation, and utilized. A small proportion, how- 
ever, will pass through the intestines undigested, and along 
with this undigested residue there will also be excreted a 
certain amount of residuiun, mainly from the digestive 
juices. That is to say, these two forms of residues, the 
imdigested portions of the food and the metabolic products, 
are not oxidized, but are excreted together. To find what 
proportion of the diet is actually available to the liody for 
the two great purposes of building of tissue and yielding of 
energy, we must take the total quantity of nutrients, and 
subtract tlie amounts given off uncousumed. Thus the 
handling of the bread and milk within tlie body, and get> 
ting it into condition to bo metabolized in the system, 
involves the rejection by the intestines of a certain amount 
of material unavailable for the general purposes of nutri- 
tion. This brings out the difference between digestibility 
and availability. The former applies to the amounts 
actually digested in the alimentary canal, the latter to the 
amounts actually available for use. The difference is 
practically the amount used to digest the food and make it 
available. 

This subjoct is comparatively new, and althoimh experimental 
inquiries have been actively pushed since 1880, and especially since 
1890, the results arc still insuilicient lor exact statements regard- 
ing the availability of dilferent kinds of food material. The 
following estimates^ are based upon the results of nearly 300 
experiments, made in Europe aud in tlie United States, with per- 
sona, cbiofiy men, living upon dilTercnt diets. The figures are 
subject to revision as data accumulate. While they are not to iw 
taken as exact measures of the availability of every kind of food of 
each given class, they jirobably W’presoiit fairly well the average 
availability of these classes of food uiaterials uuder ordinary 
circumstances. 


CoeffirioUs of Avallahility Fuel-Value of NutrmUs, 



( Vw/IlcientH of 
Availability. 

Fuel-Vahie per ffmm 
of Total Nutrients. 

Kind of Food. 

Protein. 

£ 

Carbo- 

hydrates. 

Protein. 


i- 

5|. 


Per <’. 

Por c. 

Per c. 

Cals. 

Cals, 

Cols. 

Meats and fish 

97 

95 

98 

4*25 

9*00 

3-80 

Kggs . 

97 

95 

98 

4*35 

a 00 

3*80 

Dairy prodiKtts 
Animal food (of 

97 

95 

98 

4*25 

8-80 

3*80 

mixed diet) 

97 

95 

98 

4*25 

8*95 

3*80 

Cereals . 

8.5 

90 

98 

3*70 

8*35 

4*10 

Legumes (dried) . 

78 

90 

97 

3*20 

8*35 

4*05 

Sugars . 


— 

98 



1 — 

1 3*85 

Starches 

.. . 


98 




4*10 

Vp^.bibles . 

83 

90 

95 

2*90 

8*35 

4*00 

Fruits . 

Vegetable food (of 

85 

90 

90 

8*15 

8*35 

3 60 

mixed diet) 

Total food (of mixed 

85 

90 

97 

3*55 

8*35 

4*00 

diet) . 

92 

95 

97 

4*00 

8*90 

4*00 


4, Fvd- Valm of Food . — The fuel-value of a particular 
food material depends on the proportions of availablo nutri- 
ents which can be oxidized in the body. It is commonly 
assumed that the available fats and carbohydrates are 
completely oxidized. Their fuel-value is the same as the 
heats of combustion of the available nutrients. The oxida- 
tion of the nitrogenous com|xmnds, — proteids and non- 
proteids, — ^however, is not complete, considerable portions of 

JjAtwoter and Bryant, Connecticut, Agricultural Experiment Station, 


the nitrogen being excreted in the kidneys in urea., 
creatinin, and other organic comix)uuds. In determining, 
the quantities of energy derived from tlie oxidation of the 
nitrogenous material in the body, therefore, allowance, 
must bo made for the energy lost to the body in these 
latter compounds. It will bc^ seen that the term fuel-value is 
here used to riipresent the jHitential energy of the material 
actually oxidized, or capable of l>eing oxidized, in tlie 
body. It thus represents the actually available energy, and 
might be called the physical fuel- value in distinction from 
the physiological fuel-value, which deinmils iqion the w^ays 
the energy, maile kinetic, is used by the body. This dis- 
tinction corresponds to the one above made liotween the 
amounts of available nutrients and the extent to which they 
arc actually utilized by the body. 

The cstimatCB of Rulmer* commonly quoted for the fuel- value of 
the imtiients of mixed diet are as follow protein, 4*1 ; fats, 9 ?J ; 
and carbohydrates, 4*1 calories jier gram. These faotors were, 
however, originally, intended to represent tlic average heat of com- 
bustion of the ditlerent nutrients in the ordinary mixed diet, allow- 
ance being nnulo for tlie energy lost in the incomplete oxidation of 
the nitrogenous compounds of the urine. Later OHtimatos have 
been made by Atwater and associates,* using data much more 
extensive than were available to Kubner, mid including results of a 
considerable amount of experimenting in tlie United States. Tlio 
/actors for the dilferent nutrients represent in each case tlm 
amount of energy which the body is ca^iablo of obtaining fn)m one 
gram of the particular nutrient as it exists in the fuixl as oaten in 
oidiiiary mixed diet. 

Estimatca of Heats of ComhuMion and Fuel- Value of Nutrient a 
in Ordinary Misted Diet. 


Nutrittiits. 

Ueat of 
Combustion. 

Fuel-Value. 


Oaloric^H. 

CaioriuH. 

One gram of protein . 

5*5.5 

4 0 

One gram of iats 

9*40 

8 9 

One gram of carbohydrates 

4-10 

4*0 1 

! 


Thus, averaging togctlicr the tats in onhnary mixed diet, one gnim 
burned in the calorimeter woiihl yield 9 40 calorics of energy in the 
form of heat. Of this gram 9.5 per cent, is reckoned as available 
fur oxidation in tlie body, and the part so oxidized would yield 
energy, in the form of heat, muscular work, &c., ccpiivaleilt to 
(9*40 X *95 =) 8*9 calories. In like manner the heat of combus- 
tion of average protein is estimated at .5*155 calories ))er gram. Of 
this, 92 per cent, is estimated as available, and its potential energy 
would bo (5*75 x *92 =) 5*2 calories. But ])art of this oscaptis 
oxidation, and is excreted by the kidneys. Allowing 1*2 calories 
for the i)Otcntial energy of this portion, that actually oxidized will 
yield (5*2 - 1*2 =) 4*0 calories, which is taken as tlie fuel-value 
of the protein. Similarly, 97 j»er ticnt. of the total energy of carbr)- 
hydrates is assumed to be available for use in the body. Nutrients 
of the same class, but from different food niatfjrials, vary both in 
availability and in heat of combustion, and lienco in fuel-value. 
The above e.stimutos scorn to represent the bc.st averages availabh' 
(1900), but are subject to revision. 

5. Composition of Frxxl Materials. — Different food 
materials vary widely in their proportions of nutrients, 
water, and refuse. In general, the aiiinial fotnls have tlic 
most protein and fats, wdiile the vegetfihle foods are I’ieh 
in tho carbohydrate.s — sttwh and sugar. The chief nutrient 
of lean moats and fish is protein. Cheese has a large 
quantity of protein because it contains tlic most of tJm 
proteids of the milk. Among tho vegetable foods, Ixjans 
and i>oas have a high proportion of protein. The proper- 
tion in oatmeal is also large. In wheat it is moderate, am i 
in maize meal and ricis it is ratlior small. The materials 
with the liighest fuel-value are those with tho most fsU, 
because the fuel-value of the fat is, weight for w'oiglu, 
two and one-fourth times as great as tliat of cither sugai*, 
starch, or protein. Hence fat pork and butter lead tlu^ 
other materials in fuel-value. The fat meats in general 

9 2tscltr. Bud., 21, 1885, p. 877. 
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Htand high in thifl respect. So also do the grains, Hour, 
and meal, as they have very little water and large quan- 




u 

II 

Available Xutrients. 

Kliwlafroodllaterlai. 

1 



ll 


Pttitl-Value. 


is 

S 9 

s 


4 





1 

£ 

If 

% 

Per 

ptir 









Pound. 

Kilo. 


Per 

I'er 

Per 

IVtr 

Per 

t^r 

Cake 

Cain- 


cent. 

ceiib. 

cent 

cent. 

cent. 

i-ent. 

ritw. 

rlcM. 

Hoof*- 








J^nerouisS . 

64-4 

rtf 

18*0 

14*7 

... 

0*7 

1010 

2220 

Medium (at outs 3 . 

fJlTt 

1-8 

17*9 

18*6 


0*7 

1166 

2646 

Fatter cnits^ . 

r)t(‘4 

2-0 

16*6 

24*9 

... 

0-7 

1400 

3000 

Hound 

05T) 

1-6 

19*7 

12‘9 

... 

0*8 

9.60 

2000 

liOin 


1*8 

17*9 

10*2 

... 

08 

118.6 

2010 

Hide .... 

nu*? 

1-8 

17*0 

20*9 

... 

0-7 

12f.O 

2700 

Canned. oomcMl 

r»i-8 

2-7 

2rj*,'» 

17*8 

... 

3-0 

1276 

2806 

Dried, smoked 

Veal— 

G4‘3 

3*6 

20*1 

0*2 

... 

0*8 

860 

1870 

ia- ; : 

70-0 

1-3 

19*0 

8*0 

... 

0*9 

7/10 

1080 


1-3 

10*3 

10*3 

... 

0*8 

830 

1826 

Side .... 
Mutton— 

71*3 

1-2 

10*0 

7*7 

... 

08 

725 

1606 

a- ; : : 

(i2‘H 

1-7 

17*0 

17*1 


0*8 

1096 

2410 

fi()-2 

2-4 

l.'iTi 

31*4 

... 

0*0 

1000 

3605 

Side .... 
Pork ' 


2-2 

U»*7 

28*3 

... 

0*0 

1636 

3380 

l.K>in. . . . 

fi2*0 

2-2 

10*1 

28*0 

... 

0*8 

1656 

8426 

Hun, smoked . 

4U'3 

8-8 

lf>*8 

30*0 


3*4 

1005 

4200 

Fat. salt . 

7-0 

fi-4 

1*8 

81-0 

... 

2*9 

3606 

7860 

Ikioon 

18-8 

4-8 

9*0 

04*0 

... 

3*3 

2060 

0600 

Lard 

4*8 

4-8 

2*1 

80*3 

... 

0*1 

3800 

8676 

Chioken . 

ttl-7 

1-0 

18*7 

15*6 

... 

0*8 

1040 

2296 

Turkey 


10 

20*5 

21*8 

... 

U‘8 

1360 

2976 

CoS.® frerfi 

7.T7 

1-1 

14-4 

10*0 

... 

0*8 

726 

10/KI 

82 *0 

0-8 

10*0 

0*4 


0-9 

336 

740 

Cod, salt . 

fi3-6 

6-8 

20*1) 

0*3 


18*6 

480 

060 

Mackerel,** fresh 

73*4 

1-3 

18*1 

0*7 

... 

0*9 

060 

1430 

Salmon, iiiiried . 

(Wfi 

10 

21*1 

11-6 

... 

2*0 

916 

2020 

Oyst.crM 

8S-3 

0*6 

6*8 

1*2 

3*3 

0-8 

226 

6(M) 

HutUT 

IM) 

4-3 

1*0 

80‘8 

... 

0*2 

3410 

7616 

(JhecHe 

;}4-2 

3-4 

26*1 

32*0 

2*4 

2-9 

1880 

4146 

Milk (whole) 

Milk (Hkhnined) . . 

87*0 

1KJT» 

0*5 

0‘3 

8*2 

3*3 

3*8 

0*3 

6*0 

6*1 

0-6 

0*6 

310 > 
170 

oor> 

870 

Maize (Iridiuii (*orn) 





74*3 




meal 

J'iTt 

3-2 

7*6 

1*7 

0-8 

1036 

8020 

Oataiittul . 

7’3 

4-0 

13*2 

1 0*6 

06*9 , 

1*4 

1800 

3070 

Rico .... 

12-3 

2-0 

0*6 

0 3 

77-7 1 

0-3 ! 

1015 

3600 

Ryo flour . 

12*U 

3*0 

6*3 

(}'8 

77*6 

0*6 

1016 

3670 

Iluokwhoat Hour 

i;f« 

2*8 

6*2 

1*1 

70*0 

0-7 

1050 

3(M0 

Orahttin iliMir 

11*3 

.8-0 

10*3 

2*0 

71*1 

1*4 

1060 

8040 

Entire wheat flour 

11-4 

3*8 

10*7 

1-7 

71*0 

0-8 

10ri6 

3060 

Fine wheat (lour 

12'tl 

3-;i 

8*8 

Ofl 

74*0 

0*4 

ia‘j6 

3006 

Wheat breakfuMt ((xmIn 

U*0 

8-7 

0-4 

1*0 

74-8 

1*0 

1080 

3706 

Wheat broad, white . 

IWi‘3 

2*8 

7 J 

1*2 

62*8 

0*8 

1200 

2045 

Bye brcwl . 

Insouit (cniekerx) 

:wi-7 

2*8 

7*0 

O.'l 

62*9 

1*1 

1170 

2586 

0-8 

4*3 

8*3 

70 

71*3 

1-4 

ITCKi 

3800 

Sugar .... 

... 1 

... 

... 

... 

08*0 

... 

1700 

8870 

Staruli . . 


... 

... 

... 

98*0 

... 

1800 

4126 

Doans, dried 

Doets? 

12*'« 

7*0 

17 6 

1-6 

67*8 

2*0 

1496 

3200 

S7’f» 

1*1 

1*2 

0*1 

9*3 

0*8 

2tMI 
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Cabbage** • 

tir.f» 

1*0 

1*3 

0*3 

6*1 

0*8 

130 

290 

Stiuosii 

8S'3 

1*3 

1*1 

0*6 

8*2 

0*0 

196 

430 

Potatoi^s . 

78*;{ 

t:i 

1*0 

0-1 

17*7 

0*8 

370 

816 

Sweet )>otatocs . 

(M)’0 

2*2 

1*3 

0-6 

20*1 

0*8 

546 

1200 

Tomatoes . 

w*:i 

0*(l 

0*7 

0*4 

30 

0-4 

100 

215 

Apples u . 

84-0 

1-0 

0*3 

0*6 

12*8 

0*2 

200 

670 

Danutas 

7f.’3 

2*7 

1*0 

0-5 

10-0 

0*6 

400 

886 

Cra]teM 

77-4 

2*4 

1*0 

1*4 

17*4 

0*4 

390 

805 

Oranges 

8(Ci) 

1*4 

0*6 

0-2 

10 6 

0*4 

210 

405 

Htrawbc'rries . 

IM)'4 

10 

0*8 

0*6 

0*0 

0*6 

16.-> 

34.6 


tities of carlM)]iy(l rates. Potatoes are <iuite. low in the list 
ill resiKJct to fuel-value as well as ]»rotein, princi|mlly 
]>ecau8e they arc three-fourtlis water. For the same reason, 


^ Mcatn, ^^*^1** ^‘ **'•*? vcg«'tul»leH anil fniitn contain more or 

1*»88 rofuse ill llieforin of Ihuk*, hIicII, HkiiiR, &(;. TIiuh, on the average, 
the food niaterialH eiiiinuTaUMl nliove would contain nl>ont the following 
perveutHges of refuRo : heef round 7, loin 13, Hide 17 ; veal leg 14, loin 
17, aide 23 ; mutton log, loin, and Ride IG to lU ; ]K)rk loin 20 ; ham 
14 ; chicken 26 ; turkc)'^ 2Ii ; eggs 11 ; fresh c<kI (hone, skin, ktu) 53 ; 
salt co(i 25 ; and freRh macikei'el 45 per cent. Thu pro)H)rtiQn of refuRe 
in vegetablea and fruit may vary fnmi 10 to 50 jxir cent., according to 
tlie way they are prepare*] for 1.lie table. 

^ SiU'li as round, Hhoulder, rump, and shank. 

’ Such as rib, loin, and chuck. 

* Such OH brisket, plate, and flank. 

B Typical of loan tlsh, such as haddock, hhieflsh, flounder, weokflsh, 
IxvHR, perch. 

^ Typical of fat fish, such os salmon, halibut, Rhud, &c. 

’ Typical of roots, Ruch na parHni|)s, carrots, &c. 

* Typical of leafy vogotahles, such as cauliflower, lettuce, spinach, &c. 

Tyjncal of such fruits as the pear, peach, apricot, &c. 

w Typical of berries, such as raspberries, &c. 


milk, which is seven-eighths water, ranks low in respect to 
both protein and fuel-value. 

Like food materials differ considerably in percentage 
coni{)osition. This is especially true of meats. Tims the 
leaner portions of beef from a fat animal may be nearly as 
fat as the fatter portions from a lean animal. From the 
analyses now available it would appear that American meats, 
esiiocially beef and pork, are generally fatter than those 
produced upon the continent of Europe. English meat 
products seem to resemble American rather than contin- 
ental Euro])ean products in respect to fatness, although 
the published analyses are insutficient for definite com- 
parison. 

The foregoing table shows the average percentage com- 
position of some of the more common foocl materials. The 
analyses are mostly of American products, since there are 
but few available analyses of English food nuiterials, and 
those probably differ but little from the average of similar 
materials pr()duced in the United States. The compara- 
tively few available analyses of meats jjroduced on the 
continent of Euroiio imply that they contain, as a rule, 
considerably less fat and more water, and often more protein, 
than American meats. The fuel-values per pound would 
conse(|uoiitly bo smaller. The values for the leaner meats 
in the table would very likely represent more nearly the 
medium fat meats of the Continent, while values for medium 
fat meats in the table would probably represent fat meats 
of continental Europe. The figures for leaner parts of 
l)eof ill the table are for such cuts or joints as the loin, 
shoulder, rum]), and sliank. The medium fat meats would 
include such portions as the rib, loin, and chuck, while the 
brisket, plate, and navel represent the fatter portions. The 
proportion of bone in meat as ordinarily purchased will 
vary from almost nothing in “ shoulder clod ” and “ round ” 
to as mucli m 40 or 50 per cent, in the shank. The com- 
Iioaition of tlui materials in the table is shown for the 
edible jiortion free from refuse. 

6. Food ConmmpHon — Stwlien of Dietaries . — Tlie actual 
food consumption of persons of different agi^, sex, and 
cx*,cupation is found by means of dietary studies. The 
general plan of such a study includes the determination of 
the amounts and composition of the food consumed by a 
given number of persons during a certain number of days, 
and the deduction of the quantities per jierson or per man 
per day. In dietary studies of families tlio number of 
meals for one man to which the total number of actual 
meals taken is equivalent is freiiucmtly estimated upon the 
basis of the jHitential energy of the relative amounts of food 
assumed to be eaten by men and women with different 
occupations, and by children of difierent ages, as conqiared 
with an adult, man at moderately hard manual labour. 
These energy equivalents are somewhat arbitrary, and will 
require revision from time to time as data accumulate. 
Those used in the American dietary studies referred to below 
are^^ : A man at moderately active manual labour, 1 0 ; a man 
with sedentary occupation, or a woman with moderate vrork, 
or a boy between 14 and 16 years of age, 8 ; a girl between 
14 and 16 years, 7 ; children between 10 and 13 years, 6 ; 
between 6 and 9 years, 5 ; between 2 and 5 years, 4 ; and 
under 2 years, 3. Until the last two decades comparatively 
few exact studies of actual food consumption of people of 
different age* sex, and occu])ation hod been reported. 
More of these were from Germany than from any other 
country, although valuable work had been done in England, 
France, and elsewhere. Of late the activity of this kind 
of ex))6rimenting in Europe has increased, especially in 
Russia, Italy, and Sweden. Outside of Europe there has 

Later experience has led to slight chaugoR in the eMtimates for hoys 
ond girls, making : boys at 12 , 7 ; 18 - 14 , 8 ; 16 - 16 , D ; and girls at 
13 - 14 , 7 ; 16 - 16 , 8 . 
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been considerable investigation in some Asiatic countries, 
notably Japan, but the most i^tive inquiry during the past 
few years has been in the United States. 

Not all the studies of dietaries are made with sufficient ^ 
completeness to furnish accurate data. Those which are 
being made at the present time are probably more trust- 
worthy than most of the older ones. The total number of 
studies of dietaries which have been reported is difficult to 
determine. The number which are sufficiently accurate 
to bo included in statistical averages may jicrhaps be 
roughly estimated at 700 to 800, of which over 300 
have been made within the past ten years in the United 
States, and more are rapidly accumulating. The number 
of persons in the individual studies has varied from 1 to 
100 or more. The data thus accumulated may be regarded 
as the beginning of the study of the comparative nutrition 
of mankind, but are not yet sufficient to warrant the 
definite generalizations which are to be desired. The figures 
of the following table will serve as illustrations : — 

Quantities of Availahle Nutrients and Energy in Actual Daily 
Food Consumption of Fersons in Different Vircumstanees. 


{Quantities per Man per Day unless otherwise elated.) 



Number of 
Studies. 

Number of 
Persons. 




§ 



1 

i 

Is 

‘a 

> 

u. 


' 



Onims. 

Orouiii. 

(JramM. 

Oalo- 


Persons with aotioe work. 








English Royal Engineers 

Prussian machinusts, Krupp gun 

1 

406 

1.32 

79 

012 

38.35 


works 

1 

SOU 

120 

107 

0,67 

4265 


American college athletes 

9 

100 

167 

206 

408 

4640 


Swedish mechanics 

American nuujhinist’s family, Hoh- 

& 

6 

174 

lO.'i 

093 

4695 


ton. Mass 

1 

2 

167 

241 

508 

5450 


Bavarian lumlienncn 

S 

3 

120 

277 

702 

6010 


Persons with ordinary work. 








Bavarian mechanics 

11 

... 

112 

82 

66.3 

3000 


Russian peasants .... 

... 

... 

110 

81 

571 

81.65 


Bavarian farm lalmurors 

fi 

... 

120 

62 

526 

,32lM) 


Prussian prisoners .... 

1 

... 

117 

28 

020 

;«20 


Swedish mechanics .... 

0 

0 

128 

75 

507 

3326 


American mechanics’ families 

14 

74 

05 

14,3 

8(K) 

3;XJ0 


American farmers’ families . 

10 

00 

80 

124 

463 

3415 


Professional men. 








! Japanese tirofcHsional man . 

1 German physicians . 

1 

1 

133 

20 

404 

2.340 


2 

2 

120 

91 

,317 

2086 


Swedish 'medical students 

5 

6 

117 

108 

201 

2726 


Danish physician . ... 

American professional inen's 

J 

14 

1 

124 

!:« 

242 

2790 


families 

68 

00 

110 

410 

3220 


Japanese students .... 

1 

1,30 

100 

29 

016 

3205 


American college students . 

16 

874 

08 

141 

446 

3580 


Persons tvith little or no exercise. 
Men (Gorman) in respiration ajipa- 

ratuB 

Old men and women ^ in house of 

6 

2 

115 

78 

261 

2310 


refuge 

Men (American) in respiration 

1 

477 

04 

48 

377 

2410 


calorimeter 

11 

3 

08 

76 

310 

2445 


Prussian prisoners without work . 
Persons in destitute dreumstanees. 

... 


100 

32 

457 

8025 


German fa(;tory . 

1 

2 

62 

48 

222 

1690 


German labourer's family . 

1 

3 

48 

SO 

278 

1035 


Italian meohanics .... 
American day.labourers’ families, 
Pittsburg, K . . . . 

5 

6 

70 

80 

384 

2220 

! 

2 

17 

74 

00 

200 

2400 


Prussian farm labourers . 

1 

3 

76 

16 

656 

2765 


MiseeHaneoiu. 








Inhabitants of Java village, World’s 








Fair, Chicago .... 

1 

6 

61 

18 

240 

1445 


Bohemians in Chicago . 

8 

46 

106 

00 

840 

2800 


Italians in ()hica^ 

Russian Jows in Chicago 

S 

10 

12 

61 

95 

128 

106 

98 

379 

406 

2060 

3136 


American negroes .... 
Mexican familieo. New Mexico 
wrman army ration, peaoe footing 
German army ration, war footing . 
German army ration, extraordinary 

80 

4 

114 

18 

78 

86 

138 

67 

427 

696 

8300 

3460 


... 

105 

87 

466 

2720 


... 


123 

66 

474 

8000 


war ration 

footing. ... . . 

... 


144 

271 

321 

4406 



... 

106 

13 

674 

2936 


... 


110 

163 

440 

8726 



7, Hy^nic Economy of Food. — For people in good health 
and with good digestion there are two important rules to 
be observed in the regulation of the diet. The first is to 
choose the things which “ agree ” with them, and to avoid 
those which they cannot digest and assimilate without 
harm. The second Is to mso su(?h kinds and amounts of 
food as will supply the nutrients the body needs, and at 
the same time to avoid burdening it with supi^rfiuoiis 
material, to be disposed of at the cost of health and 
strength. There are jKJoplo who, because of some |)eculi- 
arity of tlie alimentary system, are debarnjd from using 
foods w'hich for people in general are most wholesome and 
nutritious. Some persons cannot endure eggs, others sillier 
if they take milk, others have to avoid corbiin kinds of 
meat, and others cxi)erieiico great discomfort if they oat 
fruits. But these cases are exce]>tions. In tlu; i)rocesses 
of cleavage which the compounds of tlu; food iimlergo in 
the body, substances are often formed wliich may be in 
one way or another injurious. In this smise it is literally 
true that “what is one man’s meat is another man’s 
poison.” But for the great majority of j)eoj>lc in health 
proper combinations of the ordinary standard wholesome 
foods make a liealthful diet. On the other hand, some 
foods have at times a great value over and above their 
use for nourishment. Fruits and garden vogetabh's often 
benefit jxsople greatly, not as nutriment merely, for they 
may have very little of actual nutrients, but iKH’auso of the 
vegetalde acids or other 8ul)stances wliich tJiey contain, 
and which somotimos serve a moat useful purixise. 

8. Quantities of Nuti'iervts Needeil. — Various standards 
have Ikhui proposed by physiological chemists to represent 
the amounts of nutrients needed by i>eoplc of different age, 
sex, and occuiiation for daily sustenance. The problem is 
this. How^ much protein, fats, and carlxihydrates, or, more 
simply, wdiat amounts of protein and energy, are rexpiinxl, 
under varying circurnstancijs, to build and rejiair muscular 
and other nitrogenous materials, tissues, &c., and to su])ply 
the demand for internal and external muscular work, heat, 
or other forms of kinetic energy*? Unfortiinatc^ly, exfxiri- 
mental data are still insufficient for entirely trustworthy 
averages. 1\vo classes of data are emj>loyed for the 
estimates — dietary studies with considerable numbers of 
])eo]de, and metabolism exiHJriments with individuals in 
w'hich the income and ex])tmditur(i of the body are studied 
by (piantitative methods. The standanis herewith are 
not to be considered as exact and final, hut merely as 
tentative estimates of tlio amounts of nutrients and energy 
required. As the chief function of the fats and carbo- 
hydrates is to servo as fuel, their exact proportion in the 
diet is of less account than tlnur total fuel-value. In the 
standards proixisod by the present writer, therefore, no 
proportions of fats and carbohydrates are indicated, the 


Standards for Dietaries. A vailahlc Nutrients and 
Energy. 


Man at hard work (Volt) .... 
Man at moderate work (Volt) 

Man with very hard muscular work (Ai> 

water) 

Man with hard muscular work (Atwater) . 
Man with moderately active muscular work 

(Atwater) 

Mon with light muscular work (Atwater) . 
Man at '^sedentary” or woman with 
moderately active work (Atwater) . 
Woman with light muscular work, or man 
wittioui muscular exercise (Atwater) 


Protein. 

Pat. 

Carlin- 

liydratca. 

Purl- 

Vttliii*. 

Orami.‘ 

GramH. 

Ornma. 

Calories. 

133 

06 

437 

3270 

100 

63 

486 

29G6 

101 

s 

.1 

6600 

138 

» 

3 

41.60 

11.6 


.1 

:14(N) 

103 

» 

.3 

3050 

02 

3 

.*1 

2700 

88 

S 

3 

2460 


1 Quantities per person per day. 


s One ounce equals 28’3R grams. , , 

3 Fats and oarbol^'drates sufficient, with the protein, to furnish the re- 
quired energy. 
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requiromont being that the amounts of tho two shall 
Nuiiico, with tho protein, to bring up the fucbvalue of tho 
food to the indicated amount. It is specially to be noted 
that tho amounts are in terms of available rather than 
total nutrients and energy. 

9. Pemnuiry Kconmny of Food , — Statistics of income and 
cost of living in Great Britain, Germany, and the United 


Amounts ofNiUrknts and Energy furnished for One Shilling 
in Food Materials at Ordinary Prices, 





On. BlilUlng will buy 

Food Maurliili m purchued. 

Prlras 
. I"**. 


AvaUablo Nutrients. 


Pound. 

Tniitl 








Fond Ma- 
terials. 

Protein. 

Fat. 

rnrbo- 

IiydratoN. 

Vaiuo. 


H. 

d. 

Pouilds. 

Poumls. 

Pounds. 

Pounds. 

CiU<irles. 

Deet, round . • 

Q 10 

1*20 

•L’2 

■14 

... 

1,166 

(1 


1-41 

•20 

•17 


1,235 


u 

5 

2 40 

‘44 

•20 

... 

2,105 

Beef, Hirlohi . 

0 10 

1*20 

•10 

•20 

... 

1,225 

0 

u 


•21 

•22 

... 

1,300 


0 

8 

J W) 






0 

fi 

2*40 





Itncf, rib • • • 

0 

0 

1 mi 

•10 

•19 

• •• 

1,200 

0 


i(;o 






0 

H 

2*07 





Mutton, leg • 

0 

0 

1*23 

•20 

•20 


1.245 

0 

fi 

2*40 

•37 

•35 


2,245 

Pork. Hpurc'rib • 

0 

n 

1*33 

•17 

•31 


1,045 

0 

7 

1-71 

■22 

•30 

... 

2,110 

Pork, wilt, fat • 

0 

7 

1*71 

•03 

1*40 


0,026 

0 

5 

2*40 

•04 

1*07 


8,400 

Pork, smoked lioin 

0 

8 

rf.o 

•20 

•48 


2,4.36 

0 


2*07 

■30 

•85 

... 

4.330 

Fresh cod • • . 

0 

4 

:?•(«) 

•34 

•01 


710 


0 

a 

4*(X) 

*45 

•01 

... 

045 

Salt r'fxl . • • . 

0 


3-43 

•51 

•1)7 


1.370 


010 

1*20 

•07 

*01 

•04 

275 

Milk, M'hule, 4d. a qt. . 

0 

w 

0-00 

•1!) 

•23 

•30 

1,916 

„ !id. a (|l. . 

0 

It 

8*00 

•20 

•30 

•40 

2,6.50 

„ ‘M. a qt. . 

0 

1 

12*00 

•;i8 

•40 

■00 

3,826 

Milk, skimnifd, 2d. a qt. 

0 

1 

12*00 

•40 

•f« 

•01 

2,085 

Butter . • • . 

1 

0 

•07 

•01 

-.54 

• •• 

2,320 


1 

ri 

•SO 

•01 

•04 

• •• 

2,770 


1 

0 

1*00 

•01 

■81 


3,400 

Margarine • • 

0 

4 

3*(K) 

... 

2*37 

... 

10,080 

Kggs, 2s. a dozen . 

1 

4 


•10 

•07 


47,5 

,, a dozen . | 

1 

0 

1*(K> 

•13 

•00 


(’*.36 

„ Is. a dozen . . | 

0 

8 

1*W) 

•10 

•13 


960 

Cheese • • • 

0 

S 

i*r.o 

•:« 

•48 

■04 

2,806 


1) 

7 

1*71 

■43 

•55 

•04 

3,205 


0 


2*40 

•(W 

*77 

•00 

4,685 

W’heat bread . 

0 

li 

1()*C7 

•TO 

•13 

5 ’57 

12.421 

W’heal flour . 

0 

n 

7*04 

*07 

•07 

5-03 

12,110 


u 

At 

S 10 

•7*2 

•07 

0-Ul 

12.935 

Oatmeal . • • . 

0 

If 

s*;;o 

1*11 

•54 

5-54 

14,8:16 


0 

8*10 

1*08 

■53 

5*30 

14,430 

Rico • • • . 

u 

13 

C*8G 

•4.5 

•02 

,5-27 

10,705 

Potatoes • • 

0 

Oil 

1S(50 

•25 

•02 

2-70 

6,006 


u 

ol 

24 *00 

•34 

■02 

3-CO 1 

7,470 

IJeaus • . • . 

0 

u 

0*00 

105 

•10 

3*47 

8,900 

Sugar .... 

0 

n 

0*80 

... 

... 

0-80 

1 

12,700 


States (Massachusetts) ^ show that from 50 to 60 per cent. 
f>r more of tho income of wage-workers and other people 
in moderate circumstances is exi)ended for food. This 
relatively large cost of food, and the iinj)ortant influeuee 
of diet u[)on health and strength, make a more wide8])read 
understanding of tho subject very desirable. The maxim 
that “ tho Ixjst is the cheapest ” does not apply to food. 
Tho best food, in tho sense of that which is tlio hnest in 


^ Keport of Mass. Biureau of Labour, 1884. 


appearance and flavour, and which is sold at tho highest 
price, is not generally the cheapest, nor is it always the 
most healthful or economical. Tho price of food is not 
regulated solely by its value for nutriment. Its agreeable- 
ness to the palate or to the buyer’s fancy is a large factor 
in determining tho current demand and market price. There 
is no more nutriment in an ounce of protein or fat from 
the tenderloin of l:)eef than from the round or shoulder. 
The protein of animal food has, however, an advantagt^ 
over that of vegetable foods. Animal foods, such as meats, 
fish, milk, and the like, gratify tho palate as most vege- 
table foods do not, and, what is perhajjs of still greater 
weight in regulating the demand and market price, they 
satisfy a real need by supplying protein and fats, which 
vegetable foods lack. In general, animal proteids are more 
easily and completely digested than vegetable. There is 
doubtless good ground for paying somewhat more for the 
same quantity of nutritive material in the animal food. 
For jKsrsons in good health the foods in which the nutnents 
are most ex|x5nsivo are like costly articles of adornment — 
jxxoplo who can well afford them may be justified in buying 
them, but they are not economical. 

The variations in the cost of tho actual nutriment in 
different food materials may be illustrated by comparison 
of the amounts of nutrients obtained for a given sum in 
the materials as bought at ordinary market prices. This 
is done in the foregoing table, which shows the amounts 
of available nutrients, which one shilling would i)ay for, in 
different food materials at prices common in England. 

AurnoniTiEs. — C omi*osition of Foods:— KtiNio. CJmnie dcr 
inemchliehf ii Nahrungs- und GenuHSUiittel, — Atwatkh and Bnv a NT. 
** Com]) 08 itum of Amcrioan Food Materials,” Bnl. 28, Oftico of 
Experiment Stations, U.S. Department of Agriculture.— N ut in - 
TION AND DiRTETms BujiNKV Yko. Food in Health and dis- 
ease. — Munk and Uffelmann. Hie Ermimmg drs gcaunden 
und kranken Mensehen, — VoN Lfa'DKN. Emdhruvgathcrajiie 
und Diatetik, — Dujaudin-Beaumktz. Jlyyienc AHmevlairc , — 
Hutchison. Food and the I*rineiplc8 of JHctrtiea, — Atwatkj:. 
** Chemistry und Economy of Food,” Bui. 21, Oftico of Experi- 
ment Stotions, U.S. Department of Agricultun*. Sec also other 
Bulletins of tho same oftico on eunqiosition of food, rc.sultH of 
dietary studies, metabolism experiments, &e., in the United States. 
— GF.NEUAii Metaiiolisu: — V oiT, Phyaioloyie des ulhjcmcinen 
Staff wechacls und dcr Erndhmng, — Hermann. Uandhuch dcr 
PhyfdologUf Bd. vi. — V on Nookdf.n. Pathologic dra Stqfwohaeh, 
— ScHAFEK. Text-Book of Physiolofjy, Vol. i.— Atwatf.k and 
IjANowokthy. “Digest of Metabolism Experiments,” Bui. 4f>, 
Oftico of Experiment Stations, U.S. Dc|)artment of Agriculture. 

(W. 0. A.) 

Diez, a town of Prussia, province of Hesse-Nassau, on 
the Lahn, 30 miles by rail east from Coblenz. It is over- 
looked by a former castle of the counts of Nassau-Dillen- 
burg, now a prison. Near by is the cadet school of Casth^ 
Orauionstcun, formerly a nunnery, with its beautiful 
gardens. It has saw-mills and tanneries and corn-mills. 
Population (1900), 4303. 

DifFerentlal Equations.— Differential equa- 
tions arise in tho expression of the relations between 
quantities by the elimination of details, either unknow n 
or regarded as unessential to tho formulation of the 
relations in question. They give rise, therefore, to the 
two closely connected problems of determining whal 
arrangement of details is consistent with them, and of 
developing, apart from these details, tho general properties 
expiressed by them. Very roughly, two methods of study 
can bo distinguished, with the names Transformation' 
theories. Function-theories; tho former concerned to re- 
duce tbe algebraical relations to the fewest and simplest 
forms, eventually with the hope of obtaining explicit 
expressions of the dependent variables in terms of tho 
independent variables ; the latter concerned to determine 
what ^noral descriptive relations among the quantities^ 
arc involved by the differential equations, with as littlo 
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use of algebraical calculations as may be possible. Under 
the former heading we may, with the assumption of a 
few theorems belonging to the latter, arrange the theory 
of partial differentia equations and FfafiTs problem, with 
their geometrical interpretations, as at present develoj^ * 
and the applications of Lie’s theory of transformation- 
groups to partial and to ordinary equations; under the 
latter, the study of linear differentisd equations in the 
manner initiated by Biemann, the applications of discon- 
tinuous groups, the theo^ of the singularities of integrals, 
and the study of potential equations with existence &eor- 
ems arising therefrom. In order to be clear wo shall 
enter into some detail in regard to partial differential 
equations of the first order, l^th those which are linear 
in any number of variables and those not linear in two 
independent variables, and also in regard to the function- 
theory of linear differential equations of the second order. 
Sjmee renders impossible anything further than the briefest 
account of many other matters ; in particular, the theories 
of partial equations of higher than the first order, the 
function-theory of the singularities of ordinary equations 
not linear and the applications to differential geometry, 
are taken account of only in the bibliography. It is 
believed that on the whole the article will be more useful 
to the reader than if explanations of method had been 
further curtailed to include more facts. 

When we speak of a function without qualification, it 
is to be understood that in the immediate neighbourhood 
of a particular set ato, yo, • * of values of the indo^iendont 
variables x, y, • * • of the function, at whatever point of 
the range of values for y, * * * under consideration 
yof * * luuy ^ chosen, the function can be expressed 
as a series of positive integral powers of the differences 
* * *» convergent when these are sufficiently 
small (see Function, Analytic). Without this con- 
dition, which we express by saying that the function 
is developable about yo,« *, many results provisionally 
stated in the transformation theories would bo unmeaning 
or incorrect If, then, we have a set of k functions, /j • 
of n inde^icndent variables • • Xn, we say that they are 
independent when n^k and not every determinant of k 
rows and columns vanishes of the matrix of k rows and 
n columns whose r-th row has the constituents dfrjdxi • • 
dfr/dxn ; the justification being in the theorem, which we 
assume, that if the determinant involving, for instance, 
the first k columns be not zero for = • • Xn^Xn^y and 

the functions be developable about this ])oiut, then from 
the equations /i“=Cj • -fk^Ck we can expreas Xi* • Xk by 
convergent power series in the differences • • 

Xn - Xn*\ and so regal'd x^- • XkBA functions of the romaiu- 
iug variables. This we often express by saying that the 
equations • • fk^Ck can be solved for The 

explanation is ^ven as a type of explanation often under- 
stood in what follows. 


We may CDUveniently begin by stating the theorem : If each of 
tlio n functions 4>i • • of the (n + 1) variables Xi * • Xnt be devel- 
opable about the values Xt^ • • Xn'^t^, the n differential 
equations of the form dxtlatss^txi • « Xn) are satisfied 
by convergent power series XrszXr ^ -»■(<- ^®)Ari + (< - <«)* 
A«+ • • • reducing respectively to a?j® • • *»" when ; 
and the only functions satisfying the equations and 
reducing respectively to a?.® • - a;„® when are 

those determined by continuation of these series. If the result 
of solving these n equations for x^* • • ajn* bo written in the form 
• • «n(a?i • • * 1 * 0 it is at once 
-u evident that the differential equation (^Idt + ifhfifldxi + 
ffBf eZSa/ * ‘ *'^^dfldXn-0 possesses n integrals, namely, the 
•QuSi^ fiinotions • • w„, which are developable about the 
and reduce respectively to Xi •• Xn 
oiWer. when And in fact it has no other inte^ls so 

reducing. Thus this equation also possesses an unique 
integral reducing when to an arbitrary fiinction ^(a?i • • x„), 
this integral being • • »«)• Conversely, the existence of these 


Ordlamry 
equmtiaag 
of ib§ 
tint 
order. 


oftho 

OXlMtOttCO 

of/a/e- 

gnUm. 


principal integrals of the partial equation establishes the 

existence of the smoified solutions of the ordinary equations 
dXildtsz^i, The following sketeh of the proof of the existence of 
these principal integrals for the case « =s 2 will show the oiiaracter of 
mors general investiffatious. Put x for x-x^, &c., and consider 
the equation a{xyt}ti^dx^b{xyt)d/ldy=:^d/ldi, wherein the functions 
a, b are developable about aj= 0 , y= 0 , ; say a(a:y/)=ta„+to,+ 

6 (*yO*^o+^^i+<*i 3 i/ 2 !+ • s so that adldx-k'bdjdysz 
d*+<d| -f J < *^2 + • •, where br^a^jdx + brdjUy. In order that /sc 
• *, wherein Vo, jiq are power series in 
Xi w, diould satisfy the equation, it is necessary, as we 
find by equating like terms, that i>i= Voi + 

diPa, Ac., and in general + 

+ • • + where Sr~(s!)/(r!)(s~r!). Now compare 
with the (dven equation another equation A{xyt)d¥ldx 
+hixyt)dVldy==aFlcUt wherein each coefficient in the expansion 
of either A or B is real and positive, and not less than the absolute 
value of the corresponding coefficient in the expansion of a or 6. 
In the second ^uauon lot us substitute a series ¥ = Vo-\‘tPi+£*l\l 
2!-|-- wherein the coefficients in are real and ix)sitive, and 
each not less than the absolute value of the corresponding coeffi- 
cient in po I then putting Ar = Afdjdx + we obtain necessary 
e(|uations of the same form as before, namely, Pj^AoPo, P,- A^I i 
•fAjPo, • • • and in general P,+i = AoP,+SiA,P,„.i+ • • -fAiP,,. 
These give for every coefficient in un integral aggregate with 
real positive coefficients of the coefficients in r„ P,^i, • • -jPo an(i 
the coefficients in A and B ; and they are the same aggregates 
as would be given by the previously obtained equations for the 
oorreB|)onding coefficients in in terms of the coefficients in 
p^t-i ‘ * Po and the coefficnents m a and b. Hence as the co- 
efficients in Po and also in A, B are real and ixwitive, it follows 
that the values obtained in succession for the coefficients in P,, 
Pj, • • are real and i) 08 itive'; and further, taking account of the 
fact that the absolute value of a sutii of terms is not greater than 
the sum of tlie absolute values of the terms, it follows, for each 
value of s, that every coefficient in pg^i is, in absolute value, not 
greater than the corresponding ooeffioient in Thus if the 

series for F be convergent, tlie series for / will also be ; and we 
are thus reduced to ( 1 ), specifying functions A, B with real positive 
coefficients, each in absolute value not less than the corresponding 
coefficient in a, h ; (2) proving that the equation AdFldx+hd¥ldy=s 
possesses an iutenal ro’i“<P; + ^“Pa/ 2 !+ • • in which the co- 
effioients in Po are real and positive, and each not less than the 
absolute value of the corresi^nding coefficient in p». If a, b be 
developable for Xt y both in absolute value less than r and for t 
less in absolute value than R, and for such values a, b be both less in 
absolute value than the real positive constant M, it is not difficult 

to verify that we may take A = B = M^l - * 0 ~ 
obtain 

and that this solves the problem when x, y, t are sufficiontly 
small for the two cases Po=x, po—y* One obvious application of 
the general theorem is to the proof of the existence of an integral 
of an ordinary linear differential equation given by the n equations 
dyldx=y^i dy^jdx^^y^ • -, dyn^ildx=p-‘Piy„^j- • • ; but in 

fact any simultaneous system of ordinary equations is reducible to 
a system of the form dxildl^^txi • • x„). 

Suppose wo have k homogeneous linear partial equations of the 
first order in n independent variables, the general equation being 
•+a„ncu/da?n= 0 , whore <r=l • _ 

wo desire to know whether the equations have common 
solutions, and if so, how many. It is to bo understood 
that the equations are linearly independent, which 
implies that k^n and not every determinant of k rows ** 
ana columns is identically zero in the matrix in which the t-th 
element of the s’-th row is a„i{i=l • * n, c=^l • • k). Denoting 
the left side of the <r-th equation by P,/ it is clear that every 
common solution of the two equations P„/=0, P^ssOis also a 
solution of the equation P„(P./) - P,(Ppy)= 0 . Wo immediately find, 
however, that this is also a linear equation, namely, 
where HisP^a^i- P^n^i, and if it be not already contaiin^i among 
the given equations, or be linearly deduoible from tliem, it may lie 
add^ to them, as not introilucmg any additional limitation of 
tho possibility of their having common solutions. Proceeding thus 
with every pair of the original equations, and then with every 
pair of the imssibly augmented system so obtained, and so on 
continually, wo shall arrive at a svsteni of equations, linearly 
independent of each other and tboreiore not more than n in num- 
ber, such that the combination, in the way described, of every 
pair of them, loads to an equation which is linearly deduoible from 
them. If the number of this so-called eompleU system is n, the 
equations give d/jdx ^ = 0 • • d//dx„ ~ 0 , loading to the nugatory result 
/ssa constant. Suppose, then, the number of this system to bo 
r*<n; suppose, further, tliat ffom tho matrix of the coefficients 

S. III. - 57 
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ft deterniiiumt of r rows ftnd columiis not vanishing identically is 
that formed by the coeftioients of the differential ooefficienta of f 
. in regard to sp. • • Xr\ also that the coelBcients are all 
ffompnn developable about the values a?i=a!|» • . and 

that for these values the determinant just spoken of is 
aLw/aT theorem is that the complete 

tmmSaaa ^ wiuations, and therefore the ori|y^iiudly given 

^ * set of A; equations, have in common sofuUons, 

say wr+i ■ • which reduce respectively to i^+i • • «» when in 
them lor a;i * • are respectively put • • x/^; so that also the 
c<]uatioti8 nave in common a solution reducing when x^siXi* • • 
Xr-x/* to an arbitrary function • • Xn) which is developable 

about Xr^+l • • a?„*, namely, this common solution is 
It is seen at once tliat this result is a generalization of the theorem 
for r si, and its proof is convonionuy given by induction from 
that case. It can bo verified without difficulty (1) that if from 
the r equations of the complete system we form r independent 
linear aggregates, with coefficients not necessarily constants, the 
new system is also a complete system ; (2) that if in place of the 
independent variables x^^ • Xn we introduce any other variables 
whioti are independent functions of the former, the new equations 
also form a complete system. It is couveniont, then, from the 
complete system of r equations to form r new equations by solving 
separately for dfldx^, • •, dfjdxr ; suppose the general equation of 
the now system to bo (if/^d/ldx,+c„,r+id/ldxr+i-¥ • • -^e^fjdxn 
3sO(0^ = l • * r). Then it is easily obvious that the equation QpQt/ 
~ Q,Qp/=0 contains only tlie differential coefficients of/ in reganl 
to Xr^i • • Xh; as it is at most a linear function of Q]/, • •, Q^, it 
must ne identically zero. So reduced the system is called a Jaeo- 
him itystem. Of this system Qi/=0 has « - 1 principal 
JMCoblmn jjoiutioiis reducing respectively to x^- • when a?i ss 
•yBfmu, j that of those tlm first r - 1 are 

exactly x« • • Xr* Let those n - 1 functions togotlier with a?] bo 
introduced as n new indiqieiident variables in all the r equations. 
Since the first equation is satisfied by 9^- 1 of the now independent 
variables, it will contain no differential coefficients in regard to 
tbeiii, and will reduce tlieroforo simply to d/jdxi^^O, expressing 
that any I'ommon solution of the r o(|uationa is a function only 
of the 71-1 remaining variables. Thereby ilie investigation of 
the common solutiuns is reduced to the sanie problem for r~l 
equations in 9i - 1 variables. Proceeding thus, we reach at length 
one equation in n-r+1 variables, from which, by retracing the 
analysis, the proposition statid is scon to follow. 

The analogy with the case of one equation is, however, still closer. 
With the coefficients <v,/ of the equations Q,/=0 in transiiosed 
an*ay (<r=l • • r, y=7*+l . * 11 ) we can put down the 
equations, + • • +c,^Xr, equivalent to 

equations dxMx^^Crj, Tliat consistent 
vJJj . . with them we may be aide to reganl • • x„ os 
^ * functions of x, • • Xr, those being regarded as iiideiieiid- 

ont variables, it is clearly necessary that when ive differentiate 
Cfj in regard to x^ on this hypothesis the result should bo the 
same as when wo diireroiitiate in regard to x, on this hypothesis. 
The differential coefficient of a function / of Xj * • Xn on this 
hypothesis, in regard to is, however, €(fldx^’i’C^,r+idfldXr^j+ • • 
+ c^d^jdxn, namely, is Q^. Thus the consistence of the n ~ r total 
equations requires tlio conditions Q which are, how- 

ever, verified in virtue of CLCQa/)" Qa(QpO=^' -And it can in 
fact he easily verified that if Wr+i * -Un be the priuci])a] solutions 
of the Jacobian system, Q,/- 0, r^ucing re8p«*ctively to Xr+i • • x„ 
when x,-Xi® • • Xr~Xr*, and the equations «r+i=a:r%i • • w«3=x„® 
be solved for Xr+i • • x„ to give x^=f/xi • • Xr, Xr®+1 • • X«®), these 
values solve the total equations and reduce respectively to • • 
Xn® when • • x^^Xr®. And the total equations have no 

oth»T solutions with tliese initial values. Coiiversoly, the existence 
of these solutions of the total equations can be deduced d priori 
and the theory of the Jacobian system leased upon them. The 
theory of such total equations, in general, finds its natural place 
under the heading Pfaffian ExpremonSf below. 

A practical method of reducing the solution of the r equations 
of a Jacobian system to that of a single equation in n-r+1 
variables may be explained in connexion with a geo- 
metrical interpretation which will ]>erhap be clearer in 
m/r/Ma »l»rticular case, sayn=:^8, r=2. There is then only 
piWMUoa equation, say ih=adx-{-bdy ; if we do not 

7^.. take account of the condition of iutegrability, which 

* is here daldy-^bdaldzssdbldx+adbldZf this equation 
may be regarded as defining through an arbitrary point x^^ 
of three-dimensioned space (about which a, b are dovelopable) a 
plane, namely, *~Zo«a»(X'>Xo) + 6o(y-«o)i and therefore, through 
this arbitrary point 00 * directions, namely, all those in the plane. 
If now there tie a surface z^\ff{xy), satisfying dzssadx-^bdy and 
passing throngh Xo^oZo. this plane will touch the surface, and the 
operationB of passing along the surface from {x^yjL^ to (Xo+<iXo, 
j/», io’¥dz,) ana then to (Xo+dXo, + ought to lead 

to the same value of as do the operations of passing along 
the surface from (x^^^ to (x«, c«+dZo), and then to (x,-f 


dx«, Vo+^o, «p+ namely, Bho ought to be equal to But 
wo find Zo+aa<fx;)ayo=:aac2x«4'Myo 

^dx^po +ao^^,aud so at once reach the condition of inte- 


grability. If now we put x=Xo+f, y=yo*fm^, and regard mas 
constant, we shall in foot be considering the section of the surface by 
a fixed plane t/-yo 3 >:m(x~X 0 ) ; along this section dz=cft(a+(m) ; 
if we then integrate the equation &ldt=a'¥bm, where a, b are 
expressed as functions of m and t, with m kept constant, finding 
the solution which reduces to Zo for and in the result again 
replace m by (y - yo)l{x ~ Xo), we shall have the surface in question. 
In the general case the equations dxjs^cpdxi-^’ *+ „ , 

Crjdxr similarly determine through an arbitral^ point - 

Xx® • • Xm® a planar manifold of r dimensions in space 
of n dimensions, and when the conditions of intogra- ^i”****" 
btlity are satisfied, every dimetion in this manifold 
through this point is tangent to the manifold of r dimensions, 
expressed by <iV 4 .i=Xr®+i • • (ti„=Xn®, which satisfies the equations 
and passes tnrough this point. If we put x^ - Xi®a:<, x^ - 
• *, Xr“-Xr®~mrf, ami regal'd • • Wr as fixea, the («~r) total 
equations take the form dauldb^Uf-t‘m^+ • • + 97194 ^, and their 
integration is equivalent to that of the single partial equation dffjdt + 


i • +m>fCt;f)dfldxj—0 in tlio n~r+l variables t, 

y«r+i 

Xr+i • * Xn. Determining the solutions (2r+i * * Dn which rodyce 
to respectively Xr+i * • x,, when 0, and putting therein t=sXi- Xi®, 
m.=(Xa-Xa®)/(Xi“ Xi®), • *, mr~(aV“X,.®)/(x,-Xi®), we obtain tJie 
solutions of the original system of pamal equations previously 
denoted by ( 1 ir.f 1 * * (*in* It is to be remarked, however, that tlie 
presence of tlie fixed parameters * mr in the single integration 
may fi^iicntly render it more difficult than if they wore assigned 
numerical quantities. 

We have above considered the integration of an equation dzs= 
adx-t-hdy on the hypothesis that the condition daldy-^Maldz=^ 
dhidx+adbldz. It is natural to inquire what relations p f^ t 
among x, y, «, if any, are implied by, or arc consistent 
with, a differential relation adx - 1 - hdy + edz = o, when x, 

5, e are unrestricted functions ofx, y, z. Tliis problem 
leads to the consideration of the so-called Ffaffian Exytressim 
adx-vhdy-vcdzi it can be shown (J) if each of the quantities 
dbjdz - de/dy, dc/dx - da/dz^ da/dy - dhjdx^ which we shuil denote 
respectively by iijj, iqg, be identically zero, the expression is 
the differential of a function of x, y, z, equal to dt say ; (2) that if 
the quantity (injo+hK-n-f cujo is identically zero, the expression is 
of the form udt, that is can he made a perfect differential by 

multiplication by the factor 1 ; (8) that in general the expression 

Vt 

is of the form d< + M^d^-i. Consider the matiix of four rows and 
three columns, in which the elements of the first row are a, 5, 
and the elements of the (r+l)-th row, for r=l, 2, 3, are the 
quantities Ur^ where Then it is easily 

seen that tlie cases (1), (2), (3) above correspond respectively to 
the cases when (1) every determinant of this matrix of two rows 
and columns is zero, (2) every determinant of three rows and 
columns is zero, (8) wdicii no condition is assumed. This result 
can bo generalized as follows: if beany functions of Xi • • x,„ 

the so-called Pfaffian expression aidxj-f* • + Ondxn can bo reduced 
to one or other of the two foniis + • • +t(Ad^ft, d^ +«id^i -f • • -f 
nu^xdtk^i, wherein ^ Wj, • ', ^ 1 , • * are independent functions of Xi * • x,„ 
and k is such that in these two cases rcs|)ectively 2A: or 2it- 1 is the 
rank of a certain matrix of 7t + l rows and n columns, that is, the 
greatest number of rows and columns in a non- vanishing determin- 
ant of the matrix ; the matrix is that whose first row is consti- 
tuted by the quantities Xi • • a,,, whose s-th element in the (r-f- 1) -th 
row is the quantity dorldxg - dajdxr. The proof of such a 
reduced form can be obtained from the two results : (1) If < be any 
given function of the 2m independent variables % • • 
the expression d^ + ^d^i-f • • •\’Undlt^ can bo put into the form 
u'ldti^ • • + (2) If the quantities Ui • • Umh • ■ be 

connected by a relation, the expression i£id^i + - • + ttmd^ can be 
put into the form dt'+Ujdt\ + ‘ • 4'u'm.>id^m-i $ rad if the relation 
connecting be homogeneous in fq* • ttnt, then t' can 

be taken to be zero. These two results are deductions from the 
theory of cotUoU transfomuUions (see below), and their demonstra- 
tion requires, beside elomontary algebraical considerationiL only the 
theory of complete systems of linear homogeneous partial difimn- 
tial equations of the first order. When the existence of the reduced 
form of tl^e Pfoffiau expression containing only independent quan- 
tities is thus once assum, the identification of the number k with 
I that defined by the specified matrix may, with some difficulty, be 
I made d nostrum’. 

In all cases of a single Pfaffian equation we are thus led to 
I consider what is implied by a relation 

I in which * * iimh * * ^ except for this equation, independ- 
I ent variables. This is to be satisfied in virtue of one or several 
I relations connecting the variables ; these must involve relaUons con- 
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neotiog t%ti» •tm onlji wd in one of these at least t must actually 
enter, we can then supj^e that in one aotual system of relations 
in yirtue of which the Pfaffian equation is satisfied, all 
Siagh ndations connecting t,ti • • only are given by 

€???— • • W* • • >) • • ••<«.): »o 

th*t the eqnatiou if - , - • • - u4ii, - - 

efwneB. , , is identioalw true in regard to Uj • • 

f«+2 * * fi» ; equating to sero the coemcients of the differentials of 
these variables, we thus obtain m-s relations of the form 
^Uidypildtj-- > * ; these m-s rclationa, with the 

previous s+1 relations, constitute a set of fn+1 relations connect- 
ing the 2m + 1 variables in virtue of which the Pfaffian equation is 
satisfied independently of the form of the functions 
There is clearly such a set for each of the values s=0, sssl, • *, 
s=m~l, m. And for any value of a there may exist relations 
additional to the specified m + 1 relations, provided they do not 
involve any relation connecting f, • • tm omy, and are consistent 
with the m-s relations connecting % • • It is now evident 

that, essentially, the integration of a Piafiian equation + - • 
+anda;n~0, wnerein • • On are fhnetions of a?i • • sSh, is effected 
by the processes necessary to bring it to its reduce form, involving 
only independent variables. And it is easy to see that if wo 
suppose this reduction to be carried out in all possible ways, there 
is no need to distinguish the classes of integrals corresponding to 
the various values of a ; for it can be vorined without difficulty 

thatbypiittingf'=i-«,«j-. «'i= -<j,- 

«',= the roduoed 

(equation becomes changed to dt' - and the 

general relations changed to <'=^'(^'•+1 • • ^ 

say, together with 

Utn^d^ldlmt which contain only one relation connecting the vari- 
ables t' t\ • < only. 

This method for a single Pfaffian equation can, strictly 8|)6akiDg, 
be generalized to a simultaneous system of (n-r) Pfaffian equations 
da;>=C]^i + • • + c^dxr only in the case already treated, 
when this system is satisfied by regarding a;r+i * • r« as 
PUfttan funotious of the independent variables • • a^r; 

aQaaHoaa integral manifolds are of r dimensions. 

^ * When these are non-existent, there may be integral 

manifolds of higher dimensions; for if d0=0i(2a;i+*«-f0,^r+ 
^+i(«ir+id4!i-l-* • + Crr+idary)-|-0r+a( )+*-be identically zero, 
then 0<r+ V-»‘i0r4.i + * •-l-c^0»s=O, or 0 satisfies the r partial 
differential equations previously associated with the total equations ; 
when these are not a complete system, but included in a complete 
system of equations, having thorofore w-r-ft independent 
integrals, the total equations are satisfied over a manifold of r+/« 
dimensions. See E. v. Weber, McUh, AnruU, Iv. (1901), p. 386. 

It seems desirable to add hero certain results, lar^Iy of algebraic 
charaoter, which naturally arise in oonnoxion with the tlieory of 
^ . contact transformations. For any two functions of the 2n. 

variables Xi • • XnPi* • pn wo denote by (0^) 

Milaaa, the sum of the n terms such as For 

dpidXi dpidXi 

two functions of the (2n-f 1) independent variables zxi-^x„pj « -pn 
we denote by [0^] the sum of the n terms such as ~ 

^ verified that for any three 

funottoM [/[^f]]+WV^/]]+[lH/0]]=fw]+^[lV]+^ i/n 

which when /, 0, 0 do not contain z becomes the identity 
</(00)) + (0(0/))+(0(/0))=O. Then if • • XnPj • • Pn be such 
functions of *1 • • Xnpi • •pn that PjdXi + • • -f PndX„ is identically 
oqual to Pidxi + • • -irpndxnt it can be shown by elementary algebra, 
alter ei|uating coefficients of independent differentials, (1) that 
the functione X| • • • • Pn are independent functions of the 2n vari- 
ables 97] • • • •pny 80 that the equations 9:'<=X|, p'i=Pi can bo solved 
for a?] • > x^^ • • pn» and represent therefore a transformation, which 
we call a homogeneous contact transformation ; (2) that the Xj* • Xn 
are homogeneous functions of Pi • ^pn of zero dimensions, the 
Pi . . Pn are homogeneous functions of * • »n of dimension one, 
and the }n(n- 1) relations (XiXdssO are verified. So also are the 
relations (P,X<)=:1, (P<X^)=:0, (P<P/)=0. Conversely, if X, • • Xn 
be independent functions, each homomneous of zero dimension in 
Pi * ‘ Pn* satisfying the 1) relations (X<X^)aK0, then P, • • P« 
can lie uninueW determined, by solving linear algebraic equations, 
such that PidX| -f • • -f PndXn =p%dxi + • • +pndXn» If now we put 
-» +1 for », put z for *w+,, Z for Xh-h Qi lor - P</P«+i, for i = 1 • • m, 
put 7, for-p,/pn+i a for gn+i/Qii+xi and then finally write 
Pi ‘ • P^ • iPn for Qi » • Onj^i • • gn» we obtain the following re- 
f ? “ Za, • • XnPi • • Pn be functions of «a?] * * ar,pi • • p«, such 

thirt the expression dZ ~ P]dX] - • • ~P«dXn is identically equal to 
*-^Pf4xn\ and v not zero, then (1) the functions 
r?r ‘ * • Pn sre independent fhnotions of zT] • > • •»«, so 
that the equations s'asZ, p'<»Pi can be solved for 

sa?i * • Xiipi * • and determine a transformation which we call a 


ttsformation ; (2) the ZX, • • X* 
[ZXJ=0, [XiX^]=0. And the 
rJ=^0, [P<Z]=<rPi, [P^rj = 0, CZ(r]« 

=4r are also verified. Con- 
versely, if ZXi • • Xn be inde|ieudeut functions satisfying the ideu- 
titiet [ZX^]=0, [X<XJs::0, then tr, other than zero, and P. • • P„ can 
be uniquely determined, by solution of algebraic equations, sueli 

that di - PidX| - • . - PndXn^irCdz - p^fix^ Finally, 

there is a Articular case of great importance arising when ^=1, 
which gives the results : (1) If UX. • . X«Pi • • P„ be 2»-l- 1 fiinc- 
tions of the 2n intlejMudeut variables x^ • • zr^pi • • p„, satisfying 
the identity dU+P|(«Ci-f* ••4-PndXn-p,rfa;i-l-- • •fp„da:n, then tlie 
2n functions P. • • P«Xi • • Xn are independent, and we have 
(XA)=0, (X|U)=«X,. (P,Xd=:l. (PiXd=0, (1\P>)=0, {P,U)-f 
P<=s3p|, where b denotes the operator pid/dpi-l-* •■{■pndldpn ; (2) If 
Xi • • X« be indejiendent functions of Xj • • x^Pi • 'pn* such that 
(X<X^)=0, then U can be found by a quadrature, such that (X<U)s 
3X^ ; and when X< > • X,,, U satisfy these 1) conditions, then 
Pi * * Pn can be found, by solution of linear algebraic equations, to 
render true tbeidentityaU -f PjdXi + • • -f P„(iX„=p,da:, -f • • +p„cix„; 
(3) Functions X, • • X„P, • • Pn can be found to satisfy this differ- 
ential identity when U is an arbitrary given function of 
se. • • a;,|Pi * * Pn ; but this requires integrations. In order to see 
what integrations, it is only necessaiy to verify the statement that 
if U be an arbitrary given function of x^ • • x,pi • •pn* and, for r<M, 
Xi • • Xr be independent functions of these variables, such that 
(X,^U)=5X,^, (X^X,)=0, for p, «■=!•• r, then the r-f- 1 homogeneous 
linear partial dilferential equations of the first order (U/)+4/‘=0, 
(Xp/) = 0, form a complete system. It will he seen that the assump- 
tions above mode for the reduction of Pfaffian expressions follow 
from the results here enunciated for contact transformations. 


(non-homogeueous) contact tri 
verify the Mn-l-1) identities 
fur^er idenUties [P^X^] [PiU 

.rf [P^] 


Wo jiass on now to consider tlio solution of any partial 
differential equation of the first order; wo attempt to 
explain certain ideas relatively to a single equa- 
tion with any number of indeiiendent variables 
(in particular, an ordinary equation of the first tialaqua- 
order with one independent variable) by B|)eaking o/ tba 
of a single equation with two independent vari- 
ables Xf y, and one defiendent variable z. It will 
be seen that we are naturally led to consider systems of such 
simultaneous eciuations, of which we give some account 
below. The eentral discovery of the transformation theory 
of the solution of an equation F(;r, y, z, dzjdxy dzjdy) ~ 0 
is that its solution can be reduced to the solution of partial 
equations which are linear. For this, however, we must 
regard dzjdx, dzjdyy during the process of integration, not 
as the differential coefficients of a function z in regard to 
X and y, but as variables indejiendent of x, y, z, the too 
great indeffniteuess that might thus ap}xiar to bo intro- 
duced being provided for in another way. We notice, in 
fact, that if z = he a solution of the differential equa- 
tion, then cfyd0/dy ; thus if we denote the 

equation by ^{xyzpq) •» 0, and prescribe the condition 
dz—pdx^qdy for every solution, any solution such as 
z ~ 0(af, y) will necessarily bo associated with the equations 
p=*dzldxy dzjdy, and z will satisfy the equation in its 
original form. We have previously seen (under Pfaffian 
Expreazuma) that if five variables ocyzptj, otherwise in- 
dependent, ho subject to dz- pdx - qdy ~ 0, they must in 
fact be subject to at least three mutual relations. If wo 
associate with a jioint xyz the plane Z -z~/?(X-a?)4- 
</(Y - y) passing through it, where X, Y, Z are current 
co-ordinates, and call this association a surface-element; 
and if two consecutive elements of whicli the point 
{x-¥dx, y’^dy, z-^dz) of one lies on the plane of the other, 
for which, that is, the condition dz^pdx + qdy is satisfied, 
be said to be comMcted, and an infinity of connected 
elements following one another continuously be c^led 
a connectivity, then our statement is that a connectivity 
consists of not more than oo ® elements, the whole number 
of elements (xyzpq) that are possible being called co\ 
The solution of an equation ¥(x, y, z, dzldx, dzjdy) ^0 is 
then to be understood to mean finding in all possible ways, 
from the oo ^ elements (xyzpq) which satisfy F(«y^) « 0 
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a set of 00^ elomcntH forming a connectivity; or, more 
analytically, finding in all possible ways two relations Q « 0 , 
H » 0 connecting x, Pf z,p, q and independent of F » 0 , so 
that the throe relations together may involve dz •^pdx + 
qdp. Buch a set of throe relations may, for example, be 
of the form s«u^(ar, y), q^diff/dp; but it may 

also, as another case, involve two relations 
X s ^j(y) connecting Xy y, 2, the third relation being ^'(y) 

+ </, the connectivity consistiug in that case, geo- 
metrically, of a curve in space taken with oo ^ of its tangent 
planes ; or, finally, a connectivity is constituted by a ^ed 
|)oint and all the planes passing through that point. This 
generalized view of the moaning of a solution of F »0 is 
of advantage, moreover, in view of anomalies otherwise 
M^mning special forms of the equation itself. 

For instance, we may include the case, some- 
tlou 9 ttb 0 times arising when the equation to be solved 
•qumtioa, obtained by transfonnation from another 
equation, in which F does not contain either p or q. 
Then the eejuatiou has oo ^ solutions, each consistiug 
of an arbitrary ])oint of the surface F »0 and all the 
00 ^ planes jiassing through this point ; it also has oo ^ 
solutions, each consisting of a curve drawn on the sur- 
face F»0 and ail the tangent planes of this curve, 
the whole consisting of 00'^ elements; finally, it has 
also an isolated (or singular) solution consisting of the 
|)oiuts of the surface, each associated with the tangent 
plane of the surface thereat, also 00 ^ elements in all. Or 
again, a linear equation F = P^ + Qf/-Il«0, wherein 
I*, Q, II are functions of jp, y, 2 only, has 00 ^ solutions, 
each consisting of one of the curves defined by dxJV^ 
^y/Q taken with all the tangent planes of this curve ; 

and the same equation has 00 ^ solutions, each consisting of 
the |>oints of a surface containing 00 ^ of these curves and 
the tangent planes of this surface. And for the case of n 
variables there is similarly the |X)ssibility of + 1 kinds of 
solution of an equation F(a:j • • Xn^p^ • •/>„)saO ; these can, 
however, by a simple contact transformation be reduced to 
one kind, in which there is only one relation 2' = • • x^n) 

connecting the new variables x\ • • x\iz' (see under Pfaffian 
Expreazionii ) ; just as in the case of the solution 2 = ^(y), 
^==^i(y)» ^\y)-P^\iy)’^^l of the equation = 

the transformation pXy x *= jr>, p ^ - x, y = y, q ^ q 

gives the solution 2' = ^(y')+«Vi(y')> p' — dzjd^, q^ 
dzfdy* of the transformed equation. These explanations 
take no account of the ix)88ibility of p and 7 being infinite ; 
this can bo dealt with by writing p^ -ujwy 7= ^-vjwy 
and considering homogeneous ecpiations in if, Vy tv, with 
+ as the difierential relation necessary 

for a connectivity ; in practice we use the ideas associated 
with such a ]>rocedure mon* often without the appropriate 
notation. 

In utilizing these general notions we shall first con- 
sider the theory of characteristic chains, initiated by 
CaucJiy, which shows well the nature of the 
relations implied by the given differential equa- 
tion ; the alternative ways of carrying out the 
necessary integrations are suggested by considering the 
method of Jacobi and Mayer, while a good summary is 
ol>taincd by the formulation in terms of a Pfaffian ex- 
pression. 

Considor a solution of FssO expressed by the thi-oe iiulcpeudent 
equations F=0, G^O, H=0. If it bo a solution in which there is 
more than one relation connooting x, y, 2, let new variables 
Cl, be introduced, ashefore explained under P/affian 

Expresntmsy in which z is of the form ~ 

• • -p af* («=1 or 2), so that the solution becomes of a 
easgat, y dfldx\ q ' = which then will 

identically satisfy the transformed equations F' = 0, O'=t0, H'=?0. 
The equation F^O, if xy'z be reganled as fixed, expresses that 
the plane Z -*'=sp(X-«) + 7(Y -y* ) is tangent to a certain cone 


whose vertex is x'y'z\ the consecutive point (os' + cfaf, y' + dz\ z + dz') 
of the generator of contact being such 

in this direction on the surface s'ss 

yjix'y') the tangent plane of the surface at this consecutive point 
18 (p'+dp'. d+de'), where, since F(«» y\ V'f d^dac', d^W)s =0 
is ioenti^, we have dx{d^ldx' + p'dY'Idz') + dp'oFldp' =; 0 . Thus 
the equations, which we shall call the charaoteristio equations, 

dq' are satisfied along a connectivity of oo ^ ele- 

ments consisting of a curve on z'=^Mx'y) and the tangent pianos 
of the surface along this curve. The equation F's= 0 , wheup', q' 
are fixed, represents a curve in the plane Z - s=p'f X - x') + g(Y - y) 
passing through xy'z ; if [x + dx\ y + iy', z + to ) be a consecutive 

point of this curve, wo find at once + 

dP\ 

7'^;. 1=0 ; thus the cciuations above give to'dp' + or the 

tangent line of the piano curve, is, on the surface z'^r/^ipey'), in a 
direction coiqugato to that of the generator of the cone. Putting 
each of the fractious in the charactoristio equations equal to dt, the 
equations enable us, starting from an arbitrary element SB'oy'«s'<pWtf 
about which all the quantities F, dF/dp', etc., occurring in tne 
denominators, are developable, to define, from the differential 
equation F~0 alone, a connectivity of 00^ elements, which we call 
a characteriiUie chain ; and it is remarkable that when we transform 
again to the original variables {xyzpq), the fonii of the differential 
e(|uations for tlio chain is unaltered, so that they can be written 
down at once from the equation F=0. Thus we have proved that 
the characteristic chain starting from any ordinary element of any 
integral of this equation F =0 consists only of elements belonging 
to this integral. For instance, if the equation do not contain p, 7, 
the charaoteristio chain, starting from an arbitrary plane throu^i 
an arbitrary point of the surface F=: 0 , consists of a pencil of planes 
whose axis is a tangent line of the surface Fa:0. Or if F:s:0 bo of 
the fonii Pp+Qr/ = R. the chain consists of a curve satisfying 
c^a^/Pasdy/Q—ds/K ana a single infinity of tangent planes of this 
curve, determined by the tangent plane chosen at the initial point. 
In all cases there are 00 ^ characteristic chains, whose aggregate may 
therefore bo exi)ected to exhaust the elements satisfying F^O. 

Consider, in fact, a sinj^le infinity of connected elements each 
satisfying F==0, say a chain connectivity T, consisting of elements 
specified by Xoy„ScP(,ge, which we suppose expressed as 
functions of a jiaramotor ?z, so that Uo — dz„ldu -p, 4 xoldu 
- ?odyo/dM is everywhere zero on this chain ; further, ^®^*1**^ 
suppose that each of F, dF/dp, • • •, dF/dx+pdF/dz is 
developable about each clement of this chain T, and 
that T is a characteristic chain. Then consider 
the aggrorate of the characteristic chains issuing from 
all the elements of T. The oo* elements, consisting 
of the aggregate of these characteristic chains, * 
satisfy F=0, provided the chain connectivity T consists of 
elements satisfying F—O; for each characteristic chain satisfies 
dF=0. It can ho shown that these chains are connocM ; 
in other wonls, that if xyspq bo any element of one of these 
characteristic chains, not only is dz/d^-pdx/d^-^y/d^sO, as 
we know, but also V^^dzldu-pdxldu-qdyjdu is also zero. For 


we have 


dU 

dr 


J dlVda “ ' dit ^du) " duKcU dUL “ ^dx) du d< 
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dq €[F 

du dq ^ dn \dy ^dz)"“ 


dz 



is a developable 


function of 


ty this, giving U-Uo 



shows that 


U is everywhere zero. Thus integrals of Fs:0 are obtainable 
by oonsidering the aggregate of charaoteristio chains issuing 
from arbitrary chain connectivities T satisfying F:sO; ana 
such oonnoctivitios T are, it is seen at once, determinable 
without intemtion. Conversely, as such a chain connectivity 
T can H taken out from the elements of any given integral 
all possible integrals are obtainable in this way. For instance, 
an arbitrary curve in space, given by Xo^B(u), 
determines by the two equations F(xoP^ogo)-0, ^(u)sspJB\u) 
+gp0'(u), such a chain connectivity T, through which there 
posses a perfectly definite integral of the equation FsO. By 
taking 00* initial chain connectivities T, as for instance by taking 
the curves to be the oo* curves upon an 

arbitrary surface, we thus obtain 00* integrals, and so oo^ elements 
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BEtisfying F a 0. In general, if ftinctions G,H, independent of F, be 
obtainedr equatione FssO, G=6, Hse represent an 
integral for all valuee of the oonatants b, e, these equations are said 
to oonetitate a eamplete integral. Then oo* elements satisfying F =0 
are known, and in fact eveiy other form of integral can be obtained 
without further integrations. 

In the foregoing dieouseion of the differential equations of a 
characteristic chain, the denominators • - may bo supposed to 

be modified in form by means of FsO in any way conducive to a 
simple integration. In the immediately follow!^ explanation of 
ideas, however, we consider indiflerently all equations Fss constant ; 
when a function of xysm is said to be zero, it is meant that this 
is so identically, not in virtue of F=0 ; in other words, we consider 
the integration of F^a, where a is an arbitrary constant. In the 
theory of linear partial equations wo have seen tliat the integration 
of the equations of the characteristic chains, from which, 
OpsrwfiMS ^ seen, that of the equation F=s a follows 

at once, would be involved in completely integrating 
the single linear homogeneous partial differential 
equation of the first order [iy]=0, where the notation 
is that explained above under CofUaet Transformatuma. 
One obvious integral is /= F. Putting F = a, where a is 
arbitrary, and eliminating one of the independent variables, wo can 
reduce this equation to one in four variables ; and so on. 

Calling, then, the determination of a single integral of a single 
homogeneous partial differential equation of the first order in n 
independent variables, an aperafj4m of order n~l, the character* 
istic chains, and therefore the most general integral of F-a, 
can be obtained by successive operations of orders 8, 2, 1. If, 
however, an integral of F=a be i-epresented by F~a, G=6, H=c, 
where h and c are arbitrary constants, the expression of the fact 
that a characteristic chain of Fs:» satisfies dG=0, gives [FG]=0 ; 
similarly, [FH]=sO and [GH]=0, those throe relations being 
identically tnio. Conversely, sujiposo that an integral G, 
independent of F, has been obtained or the equation [^=0, which 
is an operation of order three. Then it follows from the identity 

[/[0^]]+[«[V/]]+[^C/rt]=f[M+gfV^/l+g'W] befow re- 
marked, by putting ^=F, ^=G, and then [?/']= A(/), tQ/]=B(/), 

A(/), so that the two linear 


for 

iatogm- 
Hon of 
P»a. 


that AB(/)-BA(/=^B(/) 
(Iz 


dG 

d% 


equations [(>/*] =0 fonn a complete system; as two 

integrals F, G are known, they have a common intoml H, inde- 
penoent of F, G, determinable by an o])oration of order one only. 
The three functions F, G, H thus identically satisfy the relations 
[FG]=[GH]a=[FH]=0, The <»* elements satisfying F=a, 
G=d, Hs=c, wherein a, b, c are assigned constants, can then bo 
soon to constitute an integral of F=a. For the conditions that a 
characteristic chain of G=6 issuing from an element satisfying 
F=a, Gas 6, Ha=c should consist only of elements satisfying tiiesc 
three equations are simply [FG]=0 [GH]=0. Thus, starting from 
an arbitrary element of (F=a, GasJ, H=c), we can single out a 
connectivity of elements of (F=aa, G =a H sac) forming a character* 
istic chain of Ga=6 ; then the aggregate of the characteristic chains 
of Fas a issuing from the elements of this characteristic chain of 
Gas 6 will be a connectivity consisting only of elements of (Fas a, 
Ga6, Hse), and will therefore constitute an integral of Fs=a; 
further, it will include all elements of (F=sa, Qssb, Ilsse). This 
result follows also from a theorem given under CoTUaet Tramfarm- 
ation$t which shows, moreover, that tliough the characteristic chains 
of Ps=a are not determined by the three equations Fssre, GarJ, 
H*:c, no further integration is now necessary to find them. By 
this theorem, since identically [FO]=a[GH]sa[FH]=0, we can find, 
by the solution of linear algebraic equations only, a non-vanishing 
function er and two ftmotions A, C, such that dG~AdP~GdH= 
^dz-j)dx--qdy); thus all the elements satisfying ¥=:a, 0=&, 
Hsc, satisfy soda; -fffdy and constitute a connectivify, which 
18 therefore an integral of Fa=o. While, further, from the 
assi^iated theorems, F, G, H, A, 0 are independent functions and 
[FC]=0. Thus C may bo taken to be tiie remaining integral 
independent of Q, H, of the equation r^]a=0, whereby the 
cliaracteristic chains are entirely determined. 

When we consider the particular equation F=0, neglecting the 
case when neither p nor q enters, and supposing p to enter, we 
may e^^ss^ from Fa=0 in terms of xyzq. and then eliminate it 
from all other equations. Then instead of the equation [^] = 0, we 

have, if FsO pssiff{xyzq)f the equation (y=s 

ting the term in in [p - ^, /] aO. Let be values about 

which the coefficients in this equation are developable, and let 
Ti be the prinmpal solutions redudng respeoUvoly to z, y and 
q when Then the equations ps=^, r®=*o» 


represent a oharaoteristic chain issuing from the element ; 

we have seen that the aggregate of such chains issuing fiom tlie 
elements of an arbitrary cliain satisfying dzo - p^dx^ - ^ 

^ody*ss0 constitute an integral of tlie equation paf. ^aoMinglo 
Let this arbitral chain be taken so that or, is constant ; 
then the condition for initial values is only dzo - qdyo^ 

0, and the elements of the integral consdtuted by 

the characteristic chains issuing therefrom satisfy df ~ 

tody s 0. Hence this equation involves dz ~ - qdy =0, 

or we have dz-^<fo;-ydy=<r(df->«dij), whore <r is not wm 

Uonversely, the integration ofp=f is, essentially, the problem of 

writing the expression dz-\l/dx-qdy in the form o{d} -- uhItj), os 

must be possible (from what was said under P/affian Pxprewions). 

To integrate a mtem of simultaneous equations of the first 
order XissO) • • • Xr =ar in nindei»eiident variables ajj • • ic^and 
one de^ndent variable z, we write pi for dzjdx^^ &c., 
and attempt to find 7i*f 1 ~r further functions Z, Xr+j ^ 

• • X«, such that the equations Z- a, X<=ai(i=sl . . «) 
involve dz -pidr. - • • --pnda;„=0. By nn argument 
already given, the common integral, if existent, must 
he satisfied by the equations of the characteristic chains of any one 
equation X|=a< ; thus each of the expressions [X(}L] must vanish 
in virtue of the equations expressing tlie integral, and we may 
without loss of generality assume that each of the corresponding 
ir(r- 1) expressions formed from the r given differential oiiuarions 
vanishes in virtue of those equations. The determination of the 
remaining n + 1 - r functions may, os before, be made to depend on 
oharactonstic chains, which in this (sase, however, are manifolds of 
r dimensions obtained by integrating the equations [Xi/]»0 • • • 
[Xr/]=:0; or having obtained one integral of this system other 
than Xi • • Xr, say Xr+i, wo may consider the system [Xi/l=a0 • • 
for which, again, we have a choice ; and at any stage we 
may use Mayer’s method and reduce the Himultanoous linear equa- 
tions to one equation involving parameters ; while if at any stage 
of the process we find some but not all of the integrals of the 
simultaneous system, they can be used to simplify the remaining 
work ; this can only be clearly explained in connexion with the 
theory of so - called functlou groups for which wc have no 
HiNice. One result arising is that the simultaneous system 
• • » Pr^4>n wherein • * Pr are not involved in 
4>i • • if it satisfies the ir(r-i) relations [pt- (t>h p^-0,]=O, 
has a solution ^y,=d^/dc, • *, p«=d^/dj.‘,„rcaucing 

to an arbitrary function, of av+i • • • .c»(Oiily, when • • .rr 

ssxr** under certain conditions os to dcvelopability ; a generalization 
of the theorem for linear equations. The problem of integration of 
this system is, as before, to put 

- • • -pn davi into the form Wr+itt^r+i~ • •- ; ami 

here ^ ir+i • • Wr-n • • • w„ may be taken, as before, to be 
princi^ integrals of a certain complete system of linear equations ; 
those, nameW, determining the characteristic chains. 

If L bo a function of t and of the 2n quantities u’j • • a^,.:Px • • i,„ 

where denotes &c., and if in the n equations 

Xn in terms of It Xi* * 
d*L 


wo put and so express 

x„Pi • • Pw» assuming that the determinant of the quantities 

is not zero ; if, further, H denote the function of scj • • x„pi • • 
p,„ numerically equal to -f • • +Pn^« - L, it is easy 
to prove that apjat » ~ aH jdxi , dxtidt = dHjdpi. These ^ 
so-called canonical equations form part of those for the 
characteristic chains of the single partial equation ^ 
tizldt • • x„t dzfdxif • • • , cte/dii'«)s=0, to which then the 
solution of the original equations for Xi • • Xn can be reduced. It 
may be shown (1) that if«=V'(^i * * ^ ^ complete 

integral of this equation, then pi^dy//l<li% dypIdei^Ci are 2n 
e<iuations giving the solution of the 


- le canonical equations referred 
to, wnero c, • • Ch ana «i • • Sn ore arbitrary constants ; (2) that if 
aj<ssX<(to®, • • p„®), • • p\) lie the principal solutions 

of the canonical equations for and w denote the result of 
substituting these values in pjdH/dpi -f • • • +pndH/dprt - H, and 
A 

OssA ladt^ where, after integration, G is to be expressed as a 

function of x-i • • then 5=0 is a complete integral 

of the partial equation. 

A systom of differential equations is said to allow 
a certain continuous group of transformations (see 
Qboupb) when the introduction for the variables in the 
dififorential equations of the new variables arising in the 
general finite equations of the group leads, for all values 
of the parameters of the group, to the same differential 
equations in the new variables It would bo interesting 
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to verify in examples that this is the case in at least the 
mia^ority of the differential equations Dvhich are known to 
be integrable in finite terms. As space forbids 
the attempt, we give a theorem of very general 
theory ^ application for the case of a sim^taneous 
eoatittu- complete system of linear partial homogeneous 
differential equations of the first order, to the 
tlworin, Bolution of which the various differential 
equations discussed have been reduced. It wUl 
be enough to consider whether the given differential equa- 
tions allow the infinitesimal transformations of the group. 


It can be shown easily that sufficient conditioffs'in order that a 
coinpiete system llj/sO • • lli/s=0, in n independent variables, 
should allow the infinitesimal transformation ¥/szO are ejmressod 
l»y k equations niP/“PII^=XnII^+ • • Sunposo 
now a complete system of n- r equations in n variables to allow a 
f^roup of r infinitesimal transformations (Pj/i * * , Fr/) which 
lias an invariant subgroup of r~ 1 parameters (P]/, • • , Pr^i/), 
It being supposed that the u quantities llj/, • • , lln.r/> Pi/> * * » 
Vrf are not connected by an idcntiual linear equation (with 
coefficients even depending on the indG]iendent variables). Then 
it can be shown that one solution of the complete system is 
determinable by a quadrature. For each of lI<P-/~ P^II^/ is a 
linear function of 11]/, • • , lln^rf end the simultaneous ^steni 
of indeiiendont equations !!]/•£ 0 • • II«-.r/=*0,Pi/=0 • • Pr-i/=0 
is therefore a conqilete system, allowing the infinitesimal trans- 
formation Pr/. This complete system of n-l equations has 
therefore one common solution <i), and Pr(si) is a function of ta. By 
choosing w suitably, wo can then make Pr((u)=:l. From this 
equation and the 9^-1 equations ll|(ii=:0, P^w=0, wo can determine 
u by a (|uadrattire only. Hence can be deduced a much more 
general rcHult, tfuU iS the group qf r parameters he. iiUegrahlet the 
complete nyatem can be entirely solved by quadratures ; it is only 
iici^ssary to introduce the solution found by the first quadrature as 
an iudepoiideiit variable, wheruby wo obtain a complete system of 
n-r equatioiiH in n ~ 1 variables, subject to an integrable group of 
r-1 paramo tors, and to continue this process.’ We give some 
examples of the application of the theorem. (1) If an equation of 
the iirsi order y) allow the infinitesimal trausibrmation 

i-f^ldx-^rid/ldy, the integral curves w(;k, y)=2/®f wherein »(», y) is 


the solution of ^(x*, y) ^*=0 reducing to y for a;=x*, arc 

interchangrd among themselvea by the infinitesimal transformation, 
or {Xf y) can bo ^uson to make ; this, with 

d<ajdx+^du}ldy=:0, determines ui as tbe in^gral of the complete 
differential {dy - y/fdx)l{y - This result itself shows that every 
urdixiary differential equation of the first order is subject to an 
infinite number of infinitesimal transformations. But every infinit- 
esimal transformation ^dfldx-{-7id/ldy can by change of variables 
(after integration) be brought to the form df/dy^ and all differential 
equations of the first order allowing this group can then be reduced 
to the form F(a?, rfy/f/x).-=0. (2) In the case of an ordiiiaiy 

equation of the second order ?/' = ^(.cj/2/'), equivalent to d?//da;=v„ 
dyJdx=:i\p{xijy^)t if H,H, bo the solutions for y and y^ chosen to 
roauoo to y® and i/j® when and the equations 11=2/, Hj=yi 
be equivalent to w= 2 /®, W]=2/i"» w, wj are tbe principal solu- 
tions of ly 5= dfjdx + Vidfldy + ^dfjdyi =0. If the onginal equation 
allow an infinitesimal transformation whose first ext^ided form (sec 


art. Gnoups) is Vf-^^ldx+yidfldy^-y^dfldy^^ where yfit is the in- 
crement of dyjdx when (5^, riht are the increments of a;, 2/> Ib 
to be express^ in terms of ar, y, yj,’ then each of Pw and Po^ must 
be functions of w and or the iiartial differential equation II/ 
nmat allow the group Vf, Thus by our genenl theorem, if the 
differentia] equation allow a fs^oup of two imrameters (and such 
a group is always intcffrable), it can be solved by quadratures, our 
explanation sufficing, nowever, only provided the form 11/ and the 
two infinitesimal transformations are not linearly connected. It 
can be shown, from the fact that in is a quadratic polynomial in y„ 
that no differential equation of the second order can allow more 


than 8 really independent infinitesimal transformations, and that 
every homogeneous linear differential equation of the second order 
allows just 6, lieing in fact reducible to dPylda^stQ, Since evety 
group of more than two parameters has subgroups of two parameters, 
a differential equation of the second oraer allowing a group of 
more tlian two parameters can, as a rule, be solved by quadratures. 
By transforming the group we see that if a differential equation of 
the second order allows a single infinitesimal transformation, it can 
)>e transformed to the form Y{xdhfldx^ dPyIda ?) ; this is not the case 
for every differential equation of the second order. (S) For an 
nrdinaxT differential equation of the third order, allowing an 
integrable group of throe parameters whose infinitesiinal trans- 
formations are not linearly connected with the partial equation to 
which the solution of the given ordinary equation is reducible, the 


similar result follows that it can be integrated by quadratures. 
But if the group of three parameters be simple, this result must be 
replaced by the etatement that the integration ie rednoible to 
quadraturee and that of a so-called Biooati equation of the first 
order, of the form dy/dxssA+By+Cy*, where A,B,C are functions 
of (4) Similarly for the integration by quadratures of an ordinary 
equation yn’^^ixypj • • y„^i) of any order. Moreover, the group 
allowed by the equation may quite well consist of extended contact 
traDsformations. An important application is to the case where 
the differential equation is the resolvent equation defining the 
group of transformations or rationality group of another differential 
equation (see below) ; in particular, when the rationality group of 
an ordinary linear differential equation is integrable, the equation 
can be solved by quadratures. 

Following the practical and provisional division of 
theories of differential equations, to which we alluded at 
starting, into transformation theories and func- 
tion theories, we pass now to give some account J 2 !!af 
of the latter. These are both a necessary logical tuactioa 
complement of the former, and the only remain- Utaorfa# o/ 
ing resource when the expedients of the former dlfijs/w 
have been exhausted. While in the former 
investigations we have dealt only with values of 
the inde])ondeut variables about which the functions are 
developable, the leading idea now bt^comes, as was long 
ago remarked by G. Green, the consideration of the 
neighbourhood of the values of the variables for which 
this developable character ceases. Beginning, as before, 
with existence theorems applicable for ordinary values of 
the variables, we are to consider the cases of failure of 
such theorems. 

When in a given set of differential equations the 
number of equations is greater than the number of 
de|)endent variables, the equations cannot be expected to 
have common solutions unless certain conditions of com- 
|)atibility, obtainable by equating different forms of the 
same differential coefficients deducible from the equations, 
are satisfied. We have had examples in systems of linear 
equations, and in the case of a set of cujuations • •, 

For the case when the number of equations is 
the same as that of dependent variables, the following is a 
general theorem which should bo referred to : Let there 
be r equations in r dci)endent variables z^»»Zr and n 
indojiendent variables Xj •• Xn; let the differ- 
ential coefficient of of highest order which 
enters be of order 4^, and suppose d^rz^jdx.^c 
to enter, so that the equations can be written 

x= where in the general differential co- 
efficient of which enters in say 
dx^i • • we have k^< hp and -f- • • -b Let 


and • • jb„ be a set of values of arj • • 

• •Zr and of the differential coefficients entering in 
about which all the functions • Or are doveloiiable. 
Corresponding to each dependent variable we take now 
a set of functions of x., • • x^ say 5 ^^, • • •, 

arbitrary save that they must be developable about 


• • an, and such that for these values of arg • • Xn^ the func- 
tion 4>p reduces to 4^, and the differential coefficient 
• • dXn^n reduces to 4*/ • • Then 
the theorem is that there exists one, and only one, set of 


fimctions z-^--Zr of x^--Xn developable about a^-^an 
satisfying the given differential equations, and such that for 
» a, wo have dzjdxi « • • • d^^'^^aJd^^“^Xi 

And, moreover, if the arbitrary functions 
contain a certain number of arbitraiy variables 
^ • «,n» and be developable about the values of 

these variables, the solutions Zr will contain 
and be developable about 


The proof of this theorem may be given by showing that if 
oxdiuaiy power series in ar. - a| • • - a*, fj - ij* • • be sul»- 

stitutea in the equations wherein in s, the ooeffloients of (a^ - ad'’. 
Xy - a*. • • •, («Bi - a^)*r"^ are the arbitrary fimctions 
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divided reipectiyely by If 2!, ko., then the differentUl 

enuationa detennine uniquely all the other ooeifioientB, and 
that the reaulting aeries are convergent We rely, in fact, 
upon the theory of monogenic analytical funetiona (see art 
Factions, Analytic), a function being determined entirely 
by its development in tlie neighbourhood of one set of values 
of the independent variables, from which all its other values 
erise by eantinualion; it being of course understood that the 
coefficients in the differential equations are to be continued at 
the same time. But it is to be remarked that there is no around 
for believing, if this method of continuation l)e utilized, that the 
function is single-valued ; we may quite well return to the same 
vfldues of the indei^ndent variables with a different 
value of the fhnotion, belonging, as we say, to a 
rUttm different branch of the function ; and there is even no ! 
MomaamB. aggumiug that the number of branches is 

tiuite, or that different branches have the same singular points 
and legions of existence. Moreover, and this is the most difficult 
consideration of all, all these circumstances may be dependent 
upon the values supposed mven to the arbitrary constants of the 
integral ; in other words, uie sing^ular points may be either Jixed, 
being determined by the differential eouations themselves, or they 
may be movable with the variation or the arbitrary constants of 
integration. Such difficulties arise even in establishing the rever- 
sion of an elliptic int^al, in solving the equation 

about an ordinary value the right side is 
developable ; if we put the right side becomes develop- 
able aWt ; if we put the right side of the changed 

equation is aevelopablo almut ; it is quite easy to show that 
the integral reduci^ to a definite value Xo for a value So is obtain- 
able by a series in integral powers ; this, however, must be 
supplemented by showing that for no values of $ does the value 
of X become entirely undetermined. 

These remarks will show the place of the theoiy now to bo 
sketched of a particular class or ordinary linear nomogeneous 
differential equations whose importance arises from 
tlie completeness and generality with which they can 
tuumim ^ discussed. We have seen that if in the equations 

tioa^tb 

rmUftnn! f ^ wherein %, a^, ••*,«» are 

BtiielBtttB. ^ ^ taken to be rational functions of x, the value 
xssxf* ho one for which no one of these rational func- 
tions is infinite, and y”, • • • , , bo quite arbitrary finite 

values, then the equations are satisfied by y=y®i4-l-yi®«j-h* » + 
wherein u, • • •, Un-.i are functions of a?, inde|)endent 
of 2/® • • 2^n-i> developable about ; this value of y is such that 
for aj=aj® the functions y, reduce respectively to y®y,® 

* * ; it can be proved that the region of existence of these 

senes extends within a circle centre xf* and radius equal to the 
distance from xfi of the nearest ))oiut at which one of Oj •• On be- 
comes infinite. Now consider a region enclosing xfy and only one 
of the places, say X, at which one of becomes infinite. 

When X is made to describe a closed curve in this region, includ- 
ing this point 2 in its interior, it may well happen that the 
continuations of the fimetions «, Wj, • • •, give, when we have 

returned to the point a?, values v, V|, • •, so that the integral 

under consideration becomes changed to ^v+pi®Vi + • • + y®n-iV«-.i. 
At afi let this branch and the corresponding values of yt • • ^ 

; then, as there is only one series satisfying the 
equation and reducing to • • ij®n-i) for »=a5®, and the coeffici- 
ents in the differential equation are single-valued functions, wo 
mu8thavei7«tt+i7i*Wj-H. . • + + - •+y®n-.iVn-i; 

as this holds for arbitrary values of y® • • upon which 

n • •Mn_x ftud V • • Vn^i do not depend, it follows that each of 
V * • Vn^i is a linear ffinction of u • • Un^i with constant coefficients, 
say V|SEA(]ii>-f- • • Theny®w+» • +y®n-iVn-i = (S<A<jy^) 

M+* • +(2«A<ny*f)i«n-.i ; this is equal to fi(y>u+ • • +^n-i«n-i) if j 
S|Airy®ia:A*y®r-i ; eliminating j/® • • y®n-| from these linear oqua- | 
tions, we have a detenninantal equation of order n tor fi; let fq | 
be one of its roots ; determining the ratios of y®y,® • • y®n-.x to 
satisfy the linear equations, we have thus proved that there exists 
an integral, H, of the equation, which when continued round the 

g lint 2 and back to the starting-point, becomes changed to 
i=/aiH. Let now ^ be the value of x at 2, and one of the 

values of log fij j consider the function (ar-()“»^H ; when x 

makes a oirouit round this becomes changed to -2irtrx) 
(a ~ that is, is unchanged ; thus we may put H * (a - f 

^ being a fiiuction single-valued for paths in the region con- 
udered described about 2, and therefore, by Laurent’s Theorem 
(see art Fitnctions, Analytic), capable of expression in the 
annulw i^on about this imint by a series of positive and 
nentive xnt^al powers of a-f, which in general may con- 
tain an i n fi ni te number of negative powers ; there is, however, 
no reason to suppose to be an integer, or even real. 


Thus, if all the roots of the detenninantal equation in fi are 
different, we obtain n integrals of the forms 
(a-|)’‘»0«. In ^neral we obtain as many integrals of this foml 
as there ere really different roots ; and the problem arises to 
discover, in case a root be k times rejieated, k-i equatiuns of as 
simple a form as possible to replace the Ar- 1 equations of the form 
y®c+ • • •f^n-.iV«-.i=/a(y®tt+ • • •fy®«^iiin-i) which would liave 
existed had the roots been different. The most natural method 
of obtaining a suggestion lies probably in remarking that if 
r« =5 rj + h, there is an integral [{x - f - (a? ~ { )*'i^l/^i wherein 
the coefficients in ^ are the same functions of r^ + Aas are the 
coefficients in ot ; when h vanishes, this integral takes 

the form (»“-^)*‘£^' + 0ilog(aj-€)J, or say (x-OT^i-f0ilog 
(»“!)]; denoting this by 2Ti/AiK, and (a:~^)*’i^, by H, a circuit 
of the point £ changes K into 

{x - ^)'’i0i(2ti -f log (a? - f )) j = lAyK + 11 . A similar artifice suggests 

itself when three of the roots of tlie determinantal equation an^ the 
same, and so on. We are thus led to the result, which is justified 
by an examination of the algebraic (;onditions, that whatever may 
be the circumstances as to the roots of the determinantal equation, 
n integrals exist, breaking up into batches, the values of con- 
stituents Hi. H«. • • • of a batch after circuit about bcinir 


stituents Hi, H2, • • * of a batch after circuit about being 
Hj =:/iiHi, Hjs/iiHa + Hi, Hj =/a,Hj+Hj, and so on. And this 


i is found to lead to the forms (a? - (a? - + 0 i log (a; - f)], 

(aj - f )*^[xi + X a log (» - f (log (a? - 1 ))*], and so on. Here each of 
0i^iXiX3 * * it* series of |)08itivo and ne^tive integral powers of 
a: -I in which the number of negative powers mav be infinite. 

It appears natural enough now to inqiiire whether, under pro])er 
conditions for the foms of the rational functions * • a,,, it may 
be |K)S8iblG to ensure that in each of the scries ^i^iXr • p ^ 
the number of negative powers shall be finite. Herein 
lies, in fact, the limitation which experience has shown 
to be justified by the completeness of the results obtained. As- 
suming n integrus in which in each of 0i, Xi * ‘ the number of 
negative powers is finite, there is a definite homogeneous linear 
diuerontiid equation having these integrals ; this is found by 
forming it to have the form y "= (a: - + (aj - 

+ ••• + («?“ ^) '”A»y, where are finite for ^n veraely, 

assume the equation to have this form. Then on substituting a 
scries of the form (x - f )*tl + Ai(aj - f ) + Aq(a5 - f )* + » •] and equating 
the coefficients of like ix)worB of a? - it is found that r must be a 
root of an algebraic equation of order n ; this equation, which w’e 
shall call the index equation, can bo obtained at once by sub- 
I stituting for y only and re]»lacing each of 6^ • * b„ by their 

j values at 97=^ ; arrange the roots ?*], r,, • • of this etiuatiou so that 
the real part of r< is eciual to, or greater than, the real part of r^+j, 
and take r equal to ; it is found that the coefficients Ax, A3 * • 
are uniquely determinate, and that the series converges within a 
circle about which includes no other of the points at which 
the rational functions aj • * On become infinite. We have thus a 
solution Hi=(sc-O’’i0| of the differential equation. If wo now 
substitute in the equation y^Hifrtdx^ it is found to reduce^ to an 
equation of older w-1 for 17 of tlio form + 

• • • + (aj - f )”~’Cn_i)7, wherein Ci • • c„_i are not infinite at a;=^. 
To this equation precisely similar reasoning can then be applied ; 
its index equation has in fact the roots Vs - - 1, • • •, r„ - Vj - 1 ; 

if r- - Vj be zero, the integral (x - €)" Vi of fbe 17 equation will give 
an integral of the originm equation containing log (a; - () ; if r. - 
be an integer, and therefore a negative integer, the same will be 
true, unless in fx the term in (aj-{)*’i“*’a be absent ; if neither of 
these arise, the original equation will have an integral 
The 97 eauation can now, by means of the one integral of it belong- 
ing to toe index rw-Vx-l, be similarly reduced to one of order 
91 - 2 , and so on. The result will be that stated above. We shall 
say that an equation of the form in question is regular about 

We may examine in this way the ^haviour of the integrals at 
all the points at which any one of the rational functions •On 
becomes infinite ; in general we must expect that 
beside these the value a; 7 soowill be a singular point for 
toe solutions of the differential equation. To tost this ^ 
we put xss^jt throughout, and examine as before at <= 0 . For 
instance, the ordinary linear equation with constant coefficients 
has no singular jwint for finite values of at a:=oo it has a 
singular point and is not regular; or again, Bessel's equation 
+ ajy' + (a^ - n*)y p =0 is regular about a:= 0 , hut not about a!= oo . 
An equation regular at all the finite singularities and also at 
a;=sQo is called a Fuchsian equation. Wo proceed to examine 
particularly the case of an equation of the second order y"+ay' + 

AysO. Putting it becomes d®y/df‘*+( 2 ^"^-a<"*)dy/d<+ 

bt“"*ysi 0 , which is not regular about <=0 unless 2 and 
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thttt u, unless ax and hx* are f&nite at x^oo; which we thus 
assume ; putting ^ ~ ^**(1 + A]!! + * •), we find for the index equation 
at aj=soo the equation f<r-l) + r (2-aa?)o+(&r)*=0. 
If there be finite singular points at (j • • where we 
assume m>ly the coses rassO, masl being easily 


' dealt with, and if • 0 

have a • 4t{x) and b • [0(a;)P finite for all 


fm), we must 
1 finite values of 


Xt equal say to the respective polynomials ^(s;) and 6 {x), of 
which by the conditions at a;~eo, the highest respective orders 
i)ossible are m-1 and The index equation at is 

r(r--l)+r^(li)/0'(£i) + ^(li)/[f(f,)P«O, and if a,, ft beitsrooU, 
wo have oj-f ft = 1 - and Thus by 

an elementary theorem of algebra, the sum 2(l~‘a<~ft)/(a;-(<}, 
extended to the m finite singular points, is equal to mx)l^x), 
and the sum 2(1 - oi - ft) is equal to the ratio of the coefficients of 
the highest powers of x in i^(x) and ^{x), and therefore equal to 
1 + a+ft where a, /3 are the indices at x- « . Further, if (x, l)m-s 
denote the integral port of the quotient B(x)l^ix)f we have 
Zat$t^X^i)l(x-^i) equal to -(a?, + and the oo- 

offioient or in (sc, l)m-a « *ft differential equation 

has the form y '+y'2( I -ai- ft)/(«-fi) + ?/[(«?, l)m-a+2a<^<^'(f<)/ 
(sB- (i)]/0(a;)sO. If, however, we make a change in the dependent 
variable, putting y = (a? it is easy to see that 

the equation changes into one having the same singular points 
about each of which it is regular, and that the indices at x=i^i 
become 0 and ft-a^, which we shall denote by for (x-(^)^J can 
be developed in ])ositivc integral powers of aj-^g about ; by 
this transformation the indices at ars^ oo are changed to a + aj+ • • 
•f- am, /J + ft 4- • • + /ifm which we sholl denote by X, At. If wo suppose 
tliis ehango to have been introduced, and still denote the indoprad* 
cut varioole by j/, the equation has the form y"+y' 2 (l ~Xg)/ 
(af- W +?/(»:, l)m-.a/0(»)=^O, while X+/4+Xj+ • • Xm=m- 1 . Con- 
versely, it is easy to verify that if X/i he the coeffioiont of x^“^ in 
(x, l)m~ai equation has the specified singular iKiiuts and 
indices whatever be the other coefficients in (x, 

Thus we see that (beside the coses m s 0 , t/i—l) the ** Fuchsian 
equation'* of the second order with tivo finite singular ^ints is 
M j ML iL ^l®i^^>iguished by the fact that it bos a definite form 
* when the singular }K)ints and the indices are assigned. 
Maariofl putting (x-(Mx-(a)=:t/(e-l), the sin- 

^ * gular points are transformed to 0, 1, qo , and, as is clear, 

without change of indices. Still denoting the indepndont variable 
by aj, the equation then has the form «(! •-a5)|/'+y'[l“Xj~-aj 
( 1 +X+Ai)] "Xaiw= 0 , which is the ordinary hypergeometric equa- 
tion. Provided none of Xj, X*, X ~ a^ be zero or Integral, it has the 
solutions F(X, /*, 1 -Xj, x), aj^jF(X+Xj, At + Xj, 1 -l-X„ a?) about a ;=0 ; 
aliout a!=l it has the solutions F(X, ai ,1 - X^,! -»), (l-«)Ni 
F(X -I- Xj, Ai + X-, 1 + Xj, 1 - .r), where X + At + X| + Xjt=l; about aj= oo 
it has the solutions a’~^F(X, X-hXj, X-ai + 1, «’'~'*F(ai, a^+Xj, 

Ai-X + l,a:~*), where F(o^7a;) is the series l + a/3aj/7+ 

^ . • . which converges when laj| < 1, whatever 
l.a.7(7+l) 

a, ft 7 may be, converges for all values of x for which |a:|sl 
the real part of 7 - a - >0 algebraically, and converges 


]|)rovided 

for all those values" except a; 5=1 jirovided'tlio real j^rt of 7 




> ~ 1 algebraically. In occomanco with our general theory, 
logarithms are to be exiiooted in the solution when one of Xj,X„ 
X-A* is r.ero or integral. Indeed when Xj is a negative integer, 
not xero, the second solution about a;=s0 would contain vanishing 
factors in the denominators of its coefficients ; in cose X or a^ m 
one of the iKisitivo intogers 1, 2,* '(-Xj), vanishing factors occur 
also in the numerators ; and then, in f^t, the second solution 
about a; a 0 becomes x^ times an integral polynomial of deg^ 
( - Xj) - X or of degree ( - Xj) - fi. But when X, is a negative in- 
teger including zero, and neither X nor /a is one of the positive 
integers I, 2 • • (-Xj), the second solution about a;=r0 involves a 
term having tlio factor log x. When Xj is a positive integer, not 
zero, the second solution about a;s0 ^rsists as a solution, in 
accordance with the order of arrangement of the roots of the 
index equation in our theory ; the first solution is then replaced 
by an integral polynomial of degree -X or -/a, when X or ai is one 
of the negative integers 0, - 1, - 2, • • •, 1 - Xj, but otherwise con- 
tains a logarithm. Similarly for the solutions about x—l or 
X!=soo; it will be seen below how the results are deducible from 
those for ajaO. 

Denote now the solutions about oraO by ; those about asal 
I about a;aao iO|, ; in the region (S«Si) 

MmnA common to the circles So, Si of radius 1 whose centres 

citSa ^ points a;a0, a^sl, all the first four are valid, 

oud theiu oxlst equatloiis UisAvi-f Bv*. iA.aOvi + Dva 
^ B, C, D ore constants ; in the region (S,Sj 
lying inside the circle S| and outside the circle So, those that are valid 
ore and thereexist equations a Twi + Qt^s, VgaRiOi -f Tu’^. 

where P, (J, R, T are constants ; thus considering any integral 
whose expression within the circle So is aui+^Ua, where a, h are 
constants, the same integral will be represented within the circle 


ft by (aA+6C)ui+(aB+hD)nf, and outside these circles will be 
represented by i(aA+hC)P+(aB-i-6D)R]^+[(aA+hC)Q+(aB-f 
hD)T]iA^ A sin^e-valued branch of such integral can be obtained 
by making a barrier in the plane joining eo to 0 and I to eo ; for 
instance, by excluding the consideration of real negative values of 
X and of reiu positive values greater than 1, and defining the phase 
of X and x-l for real values between 0 and 1 as respectively 0 
and w. 

We can form the Fuchsian equation of the second order with 
three srbitrary singular points (j, (g, (g, and no singular point 
at ITS 00 , and with respective indices ajAagjdgaA such 
that oj-fft+a,+ft+o,+ft»l. This equation can 
then be transformed into the hypergeomemc equation ^ 
in 24 w'ays ; for out of (g, (g we can in six ways choose 
two, say ij, ig, which are to be transformed respectively 
into 0 and 1, by - Is) - - V » ^nd then there 

are four possible transformations of the dependent variable which 
will reduce one of the indices at to zero and one of the indices 
at also to zero, namely, we may reduce either a| or ft at ^=0, 
and simultaneously either Og or ft at Thus the hypergeo- 

metric equation itself can be transformed into itself in 24 w'ays, 
and from thoexpi'oasion F(X, m, 1 -* Xj, x) which satisfies it follow 23 
other forms of solution ; they involve four series in each of the argu- 

ments,a;, SB - 1, i, - — , - — i, Five of the 23 solutions agree 

X 1-x X x-1 

with the fundamental solutions already doscribed about a:=s0, a;=l, 
x=if»; and from the principles by which these ivere obtained it is 
immediately clear that the 24 forms arc, in valne, equal in fours. 
The quarter periods K, K' of Jacobi’s theory of elliptic functions, 
•• 

ofwhichK=/ (1 -X sin ^6) and K' is the same function of 

1-7a, can easily be proved to be the solutions of a . . 

bypergeometric equation of which h is tlie independent 
varialne. When k, K' are regarded as defined in terms 
of h by the differential equation, the ratio K' IK is an ® * 
infinitely many valued function of X. But it is remarkable that 
Jocobrs own theoiy of theta functions leails to an expression for h in 
terms of K'/K [see art. Functions, Analytic] in terms of single- 
valued functions. We may then attempt to investigate, in general, 
in what cases the independent variable a; of a hypergeomemc equa- 
tion is a single-valued function of the ratio r of two independent 
intemls of the equation. The same inquiry is suggested by the 

i iroDiem of ascertaining in what coses the hyper^motric series 
^{afiyx) is the expansiou of an algebraic (irrational) Ihnction of x. 
In order to explain the meaning of the question, suppose that 
the plane of x is divided along the real axis from -eo to 0 
and from 1 to +co, and, 8 U 2 >|H)sing lo|j;arithms not to enter 
al)ont a;=0, choose two quite definite integrals j/nPg of the 
equation, say yj = F(Xaa1 - X,aj), yg =a:^iF(X + Xj, 1 + X,, »), with 

the condition that the phase of x is zero when x is real and be- 


tween 0 and 1. Then the value of is definite for all values 

Vi 

of a; in the divided plane, t being a single-valued monogenic 
branch of on analytical function existing and without singularities 
all over this region. If, now, the values of t that so arise be 
plotted on to another plane, a value + of t being repre- 
sented by a point (p, q) of this f-plane, and the value of x from 
which it arose being mentally associated with tliis point of tho 
f-plone, these points will fill a connected region therein, with a 
continuous boundary formed of four portions oorresnoiiding to tlie 
two sides of the two barriers of the a;-plane. The question is 
then, firstly, whether the same value of s can arise for two different 
values of x, that is, whether the same point (p, q) of the t-plane 
can arise twice, or in other words, whether tho region of the i-plane 
overlaps itself or not. Supposing this is not so, a second port of 
the question presents itself. If in tho a:-plane the barrier join- 
ing -00 to 0 bo momentarily removed, and x describe a small circle 
with centre at x=:0 starting from a point xs= --h’-ik, where 7 a, A; 
are small, real, and positive and coming back to this poin^ the 
original value t at this point will be chanjged to a value a, which in 
the original cose did not arise for this value of x, and possibly not 
at all. If, now, after restoring the barrier, the values arising by 
continuation IVom c be similarly plotted on the t-plone, we shall 
again obtain a region which, while not overlapping itself, may 
quite possibly overlap the former region. In that oose two values 
of X woul^ arise for the same value or values of the quotient yJyu 
arising from two different branches of this quotient. We shall 
understand then, by the condition that os is to be a single-valued 
fimotlon of X, that the region in the t-plane corresponding to any 
branch is not to overlap itself, and uiat no two of the r^ons 
corresponding to the different branches are to overlap How in 
desorioinff the oirole about xss 0 from ais - A - tit to - A+iA. where 
A is small and k evanescent, tsa^F(X+Xi, m+X^, l+X^, ai)/F(X, /A} 
l-X],jB) is changed to Thus the two portions of 



differential equations 457 


boutidttry of tho t-region oorremndiiig to tho two aidot of tho 
bsrrier (- 00 , 0} meet (at s^sQ if the real part of X. be positive) at 
an where Li is the absolate value of the real part of 

X. $^e is true for the o'-region representing the branch v. 
'Die oottditioa that the i-i^on wall not overlap itself requires, 

then, I4<1» But, ftirther, we may form an infinite number of 

blanches vsie**^, • in the same way, and the corre- 

sponding regions in the plane upon which y^/yi is represented will 
hsTC a common point and each have an angle 2wLi ; if neither 
overlaps the preceding, it will happen, if L| is not zero, that at 
length one is reached overlapping the first, unless for some positive 
integer a we have 2 vaLi=s 2 ir, in other words L]^s=l/a. If this be 
so, the branch will bo represented by a region having 

the angle at the^oommon point common with the region for the 
branch i; but not altogether coinciding with this last region 
unless Xi be real, and therefore -±l/o * ^sn there is only a finite 
number, a, of branches obtainable in this way by crossing the 
barrier ( ~ oo , 0 ). In precisely the same way, if we had begun by 
taking the quotient f'=(a!-l)^aF(X+Xi /a+Xj, 1+Xj, l-a?)/ 
F(X, ^ 1 - Xg, 1 - is) of the two solutions about ojs 1, wo should have 
found that x is not a single-valued function of t* unless Xg is the in- 
verse of an integer, or is zero ; as t' is of the form (As -h B)/(Ot + D), 
A, B, C, D constants, the same is true in our case ; equally, by 
considering the integrals about assoo we find, as a third condition 
necessary m order that x may bo a single-valued function of s, that 
X- M must be the inverse of an integer or be zero. These 

three dilTerenoes of the indices, namely, X^, Xg, X - /a, are the quantities 
which enter in the differential equation satisfied by a: as a function 

of s, which is easily found to bo - ^ 5 Ai“ Ag)®"*^ 

(aj-l)'*f 4 Xi»“*+iXa(jJ-l)“*» where x^=dx.;d8, etc.; and 
1 -X.-*, Xgssl -Xg®, /i 8 =l Into the converse ouestion 

whether the thrao conditions are sufficient to ensure (1) that the 
f region corresponding to any branch does not overlap itself, 
<2) that no two such regions overlap, we have no space to enter. 
The second question clearly requires the inquiry whether the 
group (that is, the monodromy group) of the differential equation 
18 pr«]ierly discontinuous. (Sec art. Qiioups.) 

The foregoing brief account will give an idea of *the 
nature of the function thooriea of differential equations ; it 
apiKiars essential not to exclude some exxilanatioii of a 
theory intimately related both to such theories and to 
transformation theories, which is a generalization of 
Galois’s theory of algebraic eejuationa. We deal only 
with tho application to homogoneous linear differential 
equations. 

Ill general a function of variables • is said to be rational 

when it can be formed from them ana the integers 1 , 2 , 3 * >• by a 
P . . p. finitenumberofadditions, subtractions, multiplications, 
divisions. Wo generalize this definition. Assume 
agiiMr assigned a fundamental series of quantities 

Mwariofl. functions of x, in which x itself is included, suck 
^ * that all quantities formed by a finite number of addi- 

tions, subtractions, multiplications, divisions, and differentiations 
in reguid to a;, of the terms of this series, are themselves members 
of this series. Then the quantities of this series, and only these, 
are called rational. Ana by a rational function of quantities 
p, r • • • is meant a function formed from them and any of the 
fundamental rational quantities by a finite number of tho five 
fundamental operations. Thus it is a function which would be 
called, simply, rational if the fundamental series were widened 
by the addition to it of the quantities p, q, r • • • and those 
derivable from them by tho five fundamental operations. A 
rational ordinary differential equation, with x as independent and 
y u dependent vaiiable, is then one which equates to zero a 
rational function of y, the order k of the differential equation 
being that of the highest differential coefficient which enters ; 
only such equations are here discussed. Aud such an equation 
P =0 is called irreducible when, firetly, being arranged as an in- 
imdueh polynomial in yW, this polynomial is not the 

kidiy 0 / m ?**^'*<*i^ oi^her polynomials in yW also of rational 
tmilaumi secondly the equation has no solution satis- 

aquaUtm, fying also a rational equation of lower order. From 
this It follows that if an irreducible equation P=0 have 
satisfying another rational equation Q =0 of the same 
or hmher order, then all the, solutions of P =:0 also satisfy Q= 0 , 
For from the equation PsO we oan by differentiation express 
yf*+®i • • • in terms of oe, y, y(», • • •, and so put the 
funotion Q rationally in terms of these quantities only. It is 
ramoieiit, then, to prove the result when the equation Q=0 is of 
the same otder as PaO. Let both the equations be arranged as 


integral polyttomials in wW ; their algebraic ellminant in regard to 
y<*^ must then vanish identically, for they are known to have one 
common solution not satisfying an equation of lower order ; thus 
the equation PaO involves Q^O for all solutions of PsO. 

Now let yi*»)s5ajy(*»-») + •• + a»y bo a given rational homogeneous 
linear differential equation ; let yj • • 2 /h he n pariicular fuuctioiis of 
X, unconnected by any equation with constant cootticients 
of the form ^yi+ • * + eNyn-0, all satisfying the differ- 
ential equation ; let t?i • • v*i be linear functioiiH of f * 

Vi • • yn% eey Aoyj-f • • -f A<nyn, where the constant 
coefficients A^ have a non-vauishiug determinant; „ ^ 
write (v)— A(y), these being the equations of a general 
linear homo^neous group whose transformations may 
be denoted by A, B, • • •. We desire to form a rational function 
or say ^A(y)l, of • • ijn, in whicli tho constants A^^sliall 
be essential, aud not reduce effectively to a fewer number, as 
they would, for instance, if the . . y„ were connected by a 
linear equation with constant coefficients. Such a function is in fact 
given, if tiie solutions y^* -yn bo developable iu {>oHitivo iiitegrul 
powers about a;=a, by ^T?) = Vi + (aj--a)"va+- • 

Such a function, V, we call a variant. 

Then differentiating Y iu regard to x, and replacing by its 
value + * *+ 011 ^, we oan arrange dV/dac, and similarly each 

o(d^\/d^ • • where Nsn^, as a linear func- 

tion of the N quantities • * Vn‘” ^)i and *2?”’ 

thence by elimination obtain a linear differential oqua- 
tion for V of order N with rational coefficients. This •v®""®"* 
we denote by FsO. Further, each of Vi * * Vn is expressible as n 
linear function of V, dV/da: • • • with rational co 

efficients not involving any of tho coefficients ku^ since other- 
wise V would satisfy a linear equation of order less than N, which 
is im|X)88iblo, as it involves (hnearly) the arbitrary coefficients 
A(f, which would not enter into the coefficients of tho siipj^d 
equation. In particular, i/j • * ynare expressible rationally as linear 
functions of w, dtoldx, • • • where ta is tho particular 

function v^(y). Any solution W of the equation F=:0 is derivable 
from functions • • i'n, which are linear functions of * • w«, just as 
V was derived from Vi • * ; but it does not follow that thes*^ 

functions *• fn are obtained from yy *yn by a transformation of ' 
tho linear group A, B, • • ; for it may happen that the determin- 
ant d(ti • • tn)/d(yi • • yn) is zero. In that case ft • • i‘n may be 
called a singular set, and W a singular solution ; it satisfies an 
equation of* lower than the N-th order. But every solution V, W, 
ordinary or singular, of the ecmation F » 0, is expressible rationally 
in terms of w, du/dx, • • • • ; wc snail write, simply, 

Vssr(bf), Consider now the rational irreducible otiuation of lowest 
order, not necessarily a linear equation, which is satisfied by u ; 
as yi • • y» are particular functions, it may (|uito well bo of order 
less than N ; we call it tlie reeol^t egualion, suppose it of order 
p, and denote it by 7(0). Upon it tho whole theory turns. In the 
first place, as 7(0) -0 is satisfied by the solution u of F-O, all the 
solutions of 7(u) are solutions F^O, and are therefore rationally 
expressible by w ; any one may then bo denoted by r(w). If this 
solution of F = 0 be not sin^lar, it corresponds to a transformation 
A of the linear moup (A, »,*•)» effected upon • • y„- Tho co- 
efficients Ay or this transformation follow from tho expressions 
before mentioned for Vi • • Vn in terms of V, dV/rfar, d*V/aaj*, • • by 
substituting Vs=r(w); thus they depend on tho p arbitrary para- 
meters which enter into the general expression for tho integml of 
the equation 7(u)=0. Without going into further details, it is 
then clear enough that tho resolvent equation, being irreducible 
and such that any solution is expressible nitionally, with p 
parameters, in terms of the solution enables us to define a 
linear homogeneous group of transformations of y^ • • y„ depending 
oil p parameters ; aud every operation of this (continuous) group 
corresponds to a rational transformation of tlio solution of the 
resolvent equation. This is the group called the rationality grovp^ 
or the grtrup of trantformeUione of the original homogeneous linear 
differential equation. 

Tho group must not be confounded with a subgroup of itself, 
the monodromy group of the equation, often called simply the group 
of the equation, which is a sot of transformations, not depending 
on arbitrary variable parameters, arising for ono jiarticular funda- 
mental set of solutions of the linear equation (see art. Croups). 

The importance of the rationality group consists in three propo- 
sitions. 0) Any rational function of yj • • yn which is unaltered in 
value by the transformations of tho group can be written 
in rational form. (2) I f any rational function be changed ^ . 

in form, becoming a rational functioii of yj • • y„, a .. 
transformation of the group applied to its n*‘W form will . — 
leave its value unaltered. (8) Any homogeneous linear 
transformation leaving unaltered the value of every 
rational function of yj • • ijn which has a rational value, 
belongs to the group. It follows from thero that any 
group of linear homogeneous transformations having 
&ie properties (1) (2) is identical with the group in question. It 
is dm that with these properties the group must be of the greatest 

s. 111.-58 



458 


DIFFRAOTIO 

importance in attempting to discover what functions of x most be 
re^rded as rational in order that the values of may be 

expressed. And this is the problem of solving the equation from 
another point of view. 

liiTEBATUBK.— (a) Abmo/ or Tra/ntfmnation Thtnefititfaf Equa- 
/tons ifus MtU ik<Ur E. Ooubsat. Xefons sw VinUgndim des 
JSquatUm aux tUHvdea partidles du premier ordre, PariSf 1891.— 
E. V. Weukb. Vwlemngefii iibcr doi ^aff*8ehe Problem md die 
Theorie dt^r parlUlkn J>iferetUialgleiehungm erater Ordnung. 
]A»i]>xig, 1900.— S. Lik und G. Scbkffejis. Oeometrie der Beriih- 
r»ny»trmi8formUumen, Bd. i. Leipzig, 1896 .— Fobsyth. Theory 
of l^er&tdial Equaii<yne^ Pari Exact EtpuUione omd TfafTc Prob- 
lem, Cambridge, 1890, — S. LzE. Allgemeine VnUrnuhunge?^ 
iiber IHfferentialgleichungen die cine eontinuirliche etidliehe Qruppe 
geataUen (Memoir), Mathem. Aunal. xxv., 1885, pp. 71-151.— S. 
Lie und G. Sohevfimu}. Porleeungen iiber DigereiUialgleichuvgen 
mUbehamUxriinfiniUnTnadenTrQmfQr^ Leipzig, 1891. A 

very full bibliography is given in the book of E. v. WeW referred 
to ; those here named are perhaps suiSeiently roprcsentaGve of 
modern works. Of classical works may be named J acoiu. Forfes- 
ungen iiber Eynamik (von A. Clebsch, Berlin, 1866); Werke^ 
8upplemeniband,-^Qt. Monue. Applitoiim de VAnalyae d la 
(JedroMrie (par M. Liouville, Paris, 1850).— J. L. Laobanoe. Le^om 
aur le calctU dea fonetiona, Paris, 1806, and Thiorie dea foMtiona 
aiuUytiguea, Paris, Prairial, an V. — G. Boole. A Treatiae on 
DifferenlicU EqmUtnM, London, 1 859 ; and Hupplemeidary Vdmu^ 
London, 1865 .— Dabuoux. Let^ona anr la Thiorie deaaur- 

faeeat tt. i.-iv. Paris, 1887-1896. — S. Lie. Theorie der Tramform> 
atum-gruppeni ii. (on Contact Transformations). Leipzig, 1890. 

(|9) QaanUtedim or PanrXitm TheorUafor Linear Equatiotu C. 
JoBDAM. Conrad' AnalyaettAil Paris, 1896.— E. PiCAXin. Traik 
d' Analyse, tt. ii. and iii. Paris, 1898, 1896 .— Fuchs. Various 
Afemoira, Iteginning with that in Crelle'a Journal, Bd. Ixvi. p. 121.— 
Hiemakn. IVerke, *P Aufl., 1892 .— Schlesinorb. HandJimeh der 
Theorie der linearm IHftreutialgleichungen, Bde. Leipzig, 
1895-1898 . — Hkpfyrb. EinUilv/ng in die Theorie der linearm 
IHfere7UialgleiehungmmUeimrunabhdngige.n Variahlen. Leipzig, 

1 894. —Klein. V orleaungen Uher lineare Dijfer&ntialgleidiungen der 
zweUen Ofrfwwwy (Autographed), Gottingen, 1894 ; and VorlesuTigen 
Uher die hypergeometriaene P'unction (Autographed), Gottingen, 
1894. 

{y) JlationalUy Group {of Linear differential EgnatioM ): — 
PlCAiti). TraiU d* Analyse, as above, t. iii.— Vessiot, Annales 
do VEcole Norraale, Serie III,, t ix, in 199 (Memoir).— S. Lie. 
Tramformationa-gruppen, as above, iii. A connected account is 
given in Schlosinger, as above, Bd. ii., erates Theil. 

(3) Function Tlieorieaof NonJAmar Ordinary EquoHona Pain- 
LK vE. JiC^tma aur la Theorie AnaZytiqw. dea Egyaliona diff^renliellea, 
Paris, 1897 (Autographed). — F oksyth. Theory of Differmiial 
Equations, Part ii,, Ominary Equations not Linear (two volumes, 
ii. and iii.). Cambrid^, 1900 .— KOnjosjiebgeii. Lehrhuch der 
Theorie der tHfferentialgleichungen, Leipzig, 1889 .— PainlevA 
XrSf/ms aur V Integration ^a Equations differentidlea de la Meeanique 
el Applkaiiom. Paris, 1895. 

(e) Formal Theories of Partial Eqwdima of the Second and Higher 
Ord^a E. Goubhat. Lemons aur Vintig^ioti dea Eayaliona aux 
dAriviea partiellea du second ordre, tt. i. and ii. Paris, 3896, 
1898.— Foksyth. Treatise on differential Equations, lA)ndon, 
1889 ; and Phil, Trans, Jloy. Soc,, (A.) vol. cxci. (1898), pp. 1-86. 

(f) See alHO the six extensive articles in the second volume of 

the Oormau Ewytlopoedia of Mathematics, y, ba.) 

piflVaction Oratlngl^— The grating is an 
optical instrumont for the production of the sjxictrum ; it 
now generally replaces the prism in a spectroscope whore 
large dispersion is needed, or when the ultra-violet 
}X)rtion of the sixectrum is to bo examined, or when the 
spec^m is to be photographed. The transparent grating 
consists of a plate of glass covered with lampblack, gold 
leaf, opaque collodion or gelatine, the coating being 
scratch^ through in parallel lines ruled as nearly equi- 
distant as possible. When the lines are to be ruled very 
close togotW, a diamond ruling directly on glass is used. 
Other transparent materials, such as fluor-spar, are some- 
times substituted for glass. For certain researches on long 
waves the grating is made by winding a very fine wire, 
1-lOOOth inch in diameter, in the thmads of two fine 
screws placed parallel to each other, soldering the wire to 
the screws and then catting it away on one side of the 
screws. As the value of a grating is dependent upon the 
number of lines niled, it is very desirable to have their num- 
ber great. Glass is so hard that the diamond employed for 
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^ ruling wears away rapidl;]^; and hence the modem grating 
is generally a reflecting grating, which is made by ruling on 
a. speculum metal surface finely ground and polished. On 
such a surface it is possible to rule 100,000 lines without 
damaging the diamond, although its point even then often 
wears away or breaks down. The lines are generally so 
close together as 15,000 or 20,000 to the inch, although it 
is feasible to rule them even closer— say 40,000 to 50,000 
to the inch There is little advantage, however, in the 
higher number, and many disadvantages. 

The grating produces a variety of spectra from a single 
wurce of light, and these are designated as spectra of the 
first, second, <fcc., order, the numbering commencing from 
the central or reflected image and proceeding in either 
direction from it. The disjxersion depends upon the 
number of lines ruled in a unit of length, upon the order 
of the spectrum, and upon the angle at which the grating 
is held to the source of light. The defining |>ower 
dej^nds upon its width and the angles made by the 
incident and difiracted rays, and is independent of the 
number of lines per unit of length ruled on the gratiog. 
If this number is too small, however, the different order of 
the spectra will be too much mixed up with each other for 
easy vision. A convenient number is 15,000 to 20,000 
lines to the inch, or from 6000 to 8000 to the centimetre. 
The defining jicwer is defined as the ratio of the wave-length 
to the distance apart of the two spectral lines which can 
be just seen separate in the instrumont. Thus the sodium 
or D lines have wave-lengths which differ from each other 
by *597 PPL, and their average wave-length is 589*3 pp, 
A s^ctroscope to divide them would thus require a 
defining |X)wor of 988. The most powerful gratings 
have defining j)owers from 100,000 to 200,000. Lord 
Rayleigh^a formula for the defining T>ower is 
])=N», 

whore D is the defining power, N is the order of the 
s^jectrum, and n is the total number of lines ruled on the 
grating. As the defining power increases with N, and 
since we can observe in a higher order as the number of 
lines ruled in a unit of length decreases, it is best to 
express the defining power in terms of the width of the grat- 
ing, w. In this case we have for tlic maximum defining 
power D'=20,000 w for small gratings, or 1)' =: 15,000 lo 
for extra fine large gratings, w being the widtli of the 
gratings in centimetres. It is seldom that very large 
gratings are perfect enough to have a defining power of 
more than 10,000 w, owing to imiierfection of surface or 
ruling. The relative brightness of the different orders of 



Fia. l.-«‘ll«thod of uiinE Flat Orating. A, aouroa of light; B, alit; 
C, C, two toleroqpef, movable or fixed; D, graOng. movable 
about ite centre ; E, eye-piece. 


Spectra depend upon the shape o'f the groove as ruled by 
the diamond. No two gratings are ever alike in this 
respect, but exhibit an infinite variety of distributions of 
brightness. Copies of glass gratings can be made by 
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diotograjdiy, contact printa being taken on coUodio* 
boride of ^ver or other dry plates. Beflec^ gratings 
can be copied by pouring collodion or gelatine over the 
grating and stripping off the films thus formed. The 
latter warp^ however, and destroy the definition to a great 
extent. The grating always produces a brighter spectrum 
in the violet than a prism. In the green the reflecting 
apeculum metal grating may be brighter than a prism 
spectroscope of five prisms, and for higher dispersion it 
surpasses the prism spectroscope both in definition and 
brightness in all portions of the spectrum. 

To produce the pure spectrum from flat gratings, two 
telescoiKss are generally us^, as in Fig. 1, 

The telescopes are ^ed, and the grating is turned on its 
axis to pass to different portions of the sjiectrum. As the 
glass of the telescopes absorbs the ultra-violet light, this 
jx^rtion of the spectrum is cut off entirely, unless quartz 
lenses are used. The concave grating avoids this trouble, 
and produces a s})ectrum without &e aid of lenses, the | 
lines being ruled on a concave surface instead of on a flat one. 
Such a grating, projxjrly mounted, produces what has been 
called a normal spectrum, and is s]K3cially adapted to 
jhotographic purposes (Fig. 2). 

A si)ecial form of grating of great defining power has 



been invented by Professor Michelson of the University 
of Chicago, called the “echelon” sixsctroscope (see 
Spbcteosoopy). It is, however, of very limited applica- 
tion. 

Soo an article on Gratings in Theory and Practice” in 
j4sironomj/ and Aslro-JPAf/nica, 1S98, xii. p. 129. (n, a. R.) 

DIfFuslon of QaSCISa — ^When two gases are con- 
tained in different parts of the same vessel, at the same 
pressure and temperature without any currents being 
set up between them, a gradual mixing takes place 
which is called diffusion. Diffusion may also occur if 
the gases are separated by a thin membrane ; it is then 
usually called osmosis or transpiration, and may give rise to 
differences of pressure on the two sides of the membrane. 
In the diffusion now considered such differences would 
cause the gas as a whole to move from the region of higher 
to that of lower pressure, hence the pressure of the mixture 
must be the same everywhere. By Dalton^s law, the 
pressure of a mixture of two gases is the sum of the partial 
pressures of the components, or, in other words, the sum 
of the pressures which each would exert separately. The 
Bum of the partial pressures of the two gases is thus 
unifom. If then one gas is moving by di&sion in one 
direction, say from A to B, its partial pressure will be 
decreasing at A and increaaizig at B. Hence the partial 
pressure of the second gaa must be increasing at A and 
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decreasing at B, — that is, it must be moving from B to A, 
Thus difiusioii may be regarded as consisting of two 
streams of gas flowing in opposite directions. 

Now it is natural to assume (at any rate as an approxi- 
mation) that the rate of flow of either gas proportional 
to the rate at which its partial pressure decreases in the 
direction of flow, or, as engineers term it, to the “ pressure 
gradient ” in this direction. This again is projiortional to 
the rate of decrease of the density of the component in 
the same direction. We may define the coejficimt of 
diffvMon as the lutio of the total mass of either com- 
ponent which flows across a unit surface per unit time to 
the rate at which the density of that component decreases 
in a direction perpendicular to the said unit surface. 

The eejuationa of dilfusiou given in Clerk Maxwell’s article Dif- 
fusion {Ency, Bril, 9th ed., vii. 216) need not be rq)catcd hero. 
According, however, to Meyer, Tait, and others, the cootru iont ol 
diffusion de|)end8 in general on tho proportion of the two compon- 
ents contained in the mixture, and thus varies from point to ^loini. 
The diffusion equation then becomes dvfdtss{(ildx){l)dvjdx)t an 
integral of which has been found by Boltzmann. The equation of 
diffuaion wlicn gravity is taken into account has been integrated 
by Des Coudres. 

Natansou has reduced diffusion and other irreversible pheno- 
mena to particular cas(‘8 of a general princi])le wdiicb he calls tho 
‘Hhermokinciic principle,” and which includes as a ][>articular 
case the principle of least action of reversible dynanin^s. The 

dissipation function,” or expression for the rate at which heat is 
dissipated by diffusion is calculated, and from it are deduced 
equations similar to those in Maxwell’s article. 

The dist5overy by Lord llaylcigh of an unpublished 
memoir “ On the Physics of Media that are com})oaed of 
free and i>erfectly elastic Molecules in a State 
of Motion,” which pajKsr had been deposited in 
the archives of the Iloyal Society, shows that 
much of the kinetic theory of gases, including the 
view that tho temj)erature of a gas is prc>i>ortIonal to 
the square of the molecular velocity, was first established 
by J. Waterston in 1845. The kinetic theory, 
in its general aspect, is 8Ui)ported by modern experi- 
ments in high vacua. In many of Bewares experiments 
with liquid air a glass bulb placed in a mercury 
vacuum becomes coated with mercury in a surpris- 
ingly short time. The rate of de})ositioii agrees fairly 
well with the formula for the total mass of molecules 
falling on a unit of area per unit time, viz., where 
p = density, y = mean molecular velocity. Sir William 
Crookes’s observation, that if two unequally exhausted 
vacuum tubes are connected by a fine capillary tube, 
equalization of pressure takes place very slowly, accords 
with what we should naturally expect in a rarefied gas 
consisting of molecules moving in straight lines, and 
rebounding from the sides of the vessels with but rare 
collisions with each other ; for the molecules would rarely 
chance to strike on the opening of the tube. The cathode 
rays have been attributed to a stream of molecules or 
particles projected by tho cathode, and the fact that they 
only exist in high vacua accords with the view that at 
ordinary pressures the molecules of gas would collide with 
and obstruct them. In 1899 J. J. Thomson demonstrated 
the existence of such particles (“corpuscles” or “electrons”) 
having masses much smaller than those of atoms ; a similar 
conclusion was arrived at in connexion with the Becquerol 
rays by M. and Mine. Curie. 

The presence of certain gases in the atmospheres of 
some planets and their absence from others admits in 
some cases of a ready explanation according to the kinetic 
theory, to which may bo attributed in particular the 
absence of atmosphere from the moon. Those molecules 
which are moving away from a planet with velocity greater 
than that duo to the planet’s attraction tend to esca^te 
from the planet’s atmosphere. Hence we should expect 
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the smaller planets to retain only the denser gases whose 
molecular velocity at a given tem^rature is least. Tet the 
present writer’s calculations indicate that the molecular 
velocities assigned by the kinetic theory are insufficient 
in tiiemselves to remove helium from our atmosphere, 
a point discussed by Stoney in 1897 and 1900. Very 
similar in principle is the explanation of duBodatim. If 
we assume the molecules of a compound gas to be made 
up of atoms which are bound together by their mutual 
attraction, and adopt Boltzmann’s hypothesis that the 
heat-onergy of a molecule is due partly to translation 
and partly to rotation, it is evident that with increase 
of temperature there will be an increasing number of 
molecules, in which the “centrifugal force” due to rotation 
exceeds the force of attraction between the atoms, causing 
these atoms to break asunder. The kinetic theory of 
dissociation is treated at some length in Boltzmann’s 
book. 

The distribution of velocity among the molecules of a 
gas, worked out by Watson and Burbury in their article 
Molecule {Ency. liriL^ 9th ed., xvi. 612), is 
MmxwU calJed the Boltzmann-Maxwell distribution, and 
dMribtf when it exists the gas is said by Tait to be 
in the “special state.” There is abundant 
evidence that this distribution holds good in any gas in 
which (a) the actions between the molecules resemble the 
collisions of elastic bodies ; (/>) the sum of the volumes of 
the individual molecules is very small compared with the 
volume of the gas. 

Much doubt still exists as to how far tho distribution is applio> 
ablo to gases whoso molecules are of appreciable volume, or repel 
one another with finite forces which are functions of tho distances 
between tliem. Burbury is of opinion tliat in such cases the 
motions of tho molecules tend to become correlaiedt by which he 
moans that two neighbouring molecules are more likely to move in 
the same than in opixisite directions. For monatomic molecules 
(material {)artioles or smooth spheres), he buds that tho ])robability 
of the velocity com|>onont8 (7/3, v,,Wa)... lying within the 

limits of tho multiple differential is pro- 

portional to whore 

being a negative function of tho distance between tho two 
molecules designated by the suffixes 1, 2, which is inappreciable 
except when this distanoe is small. Tlie motion changes its 
character when Q ceases to bo essentially jiositive, and this 
ohango may possibly lie the condition for liquefaction. If tho 
6is ooeffioients vanish wo have the Boltzmann -Maxwell distribution. 

The special case of the Boltzmann-Maxwell distribution 
for molecules regarded as iion-s])herical, elastic, rigid 
bodies, and capable of having angular veUxsities <Oj, (o^ 03 
about their principal axis of inertia, besides translator}' 
velocities v, v, w of their centre of gravity, is interesting. 
The kinetic energy is given by 

T “ -f- + w*) + -f- Bw.j® + Coiji*), 

and the distribution lioing given by the expression 
du dv dw (/(Ojdaigdeig, 
it follows that the mean values of 
JAaij®, iBoijj*, JCcoj* are each equal to l/A. This is a 
particular case of a statement known as Maxwell’s Law of 
Partition of Energy, according to which in certain cases, “ if 
the kinetic energy of a system bo expressed as a sum of 
squares, the mean values of these squares are equal.” The 
applicability of this law to dynamical systems in general, 
and indeed to any systems other than groups of molecules 
arranged according to the Boltzmann-Maxwell distribution, 
has for many years been a source of controversy, and was 
discussed in 1900 by Lord Rayleigh. When C»0, or 
the molecule consists of a distribution of masses along a 
straight line, the energy is equally divided between the 
five remaining components ; this gives a specific heat ratio 
of 1*4 approximating to that of most gases, while the 
specific heat ratio, on the hypothesis that the energy 


is wholly translational, is 1|, or nearly that of aigon^ 
The tendency of the molecules of a gas to assume the 
Boltzmann-Maxwell distribution, if &eir velocities are 
initially distributed in any other manner, has been inves- 
tigated by Boltzmann and Watson in a theorem known as 
Boltzmann’s Minimum Theorem. 

Let fdv denote the probability that the co-ordinates and 
momenta of a molecule snail lie within the limits of the multiple 
differential dv(3sdyi,,.,d^^ of Watson and Burbniy’s article 
Molkoule). Let H denote the integral // log fdv, or for a 
mixture of gases let H as Jff log/dv, the summation extending over 
the several components. Then it is proved in the Minimum Theorem 
that, as the result of intermoleoular collisions or encounters, H tends 
to decrease until the “ special state*’ is reached, when it becomes 
a minimum. This proposition is further shown by Boltzmann to 
admit of both mathematical and physical interpretations. 

(1) Acoo^ing to the theory of probability, Boltzmann finds 
that if W is proportional to the proDability that the distribution 
of co-ordinates and momenta may l:^ defined by the function /, 
then log W is pro^iortional to -H. Hence, as H decreases, W 
increases ; in other words (a) the molecular motions tend to jiass 
from less probable to more probable distributions, and (b) the 
Boltzmann-Maxwell distribution is tho most probable of all dis- 
tributions. 

(2) The entropy of tho gas is proportional to - H+ a constant, 
and tho tendency of H to decrease to a minimum thus represents 
the physical property that the entropy of a system tends to in- 
crease to a maximum. 

'When tho molecules of a gas are thoroughly mixed (as 
assumed in the Minimum Theorem), it appears, from the 
calculations of Tait and Watson, that a very small fraction 
of a second is sufficient, in ordinary cases, to restore the 
molecules to tho Boltzmann-Maxwell distribution. We now 
have to consider diffusion and allied phenomena 
in which the distribution, instead of being uni- * 
form, varies at different points of the gas. In such cases 
the process of equalization, which is comparatively slow, 
depends on the free paths of the molecules between 
collisions. We proceed to investigate the general problem 
by a method based on the work of Boltzmann and used 
subsequently by Burbury'. 

If a molecule A moving with velocity w imping normally on a 
stratum of gas of thickness x containing n mmooules per unit 
Toliimo, whoso velocities are distributed about a mean veloci^ q, 
it is easy to see that, if nx is small, the probability of its 
encountering another molecule in traversing the layer is propor- 
tional to nw^, where a is the sum of the radii of the impinging 
and interfering molecules when these are spherical, and a is deter- 
mined by the linear dimensions of the molecules in other cases. 
Since, moreover, tho probability is evidently unaltered by in- 
creasing the velocities of the impinging and interfering molecules 
in the same ratio it may be written nzrs^^(t<i/7), where y^wfa) is a 
function, calculated by Meyer, Tait, and others. If na; is not 
small we divide the vx molecules into a large number r of equal 
groups, and the chance of A escaping collision is the product of its 
chances of escaping collision with the groups, and therefore 

Here I is tho constant defined in the article Molecule (Encf, BfU. 
vol. xvL p. 616). The mran free path may be found as m that 
article. Tait, on the other hand, defines the mean fiee path as 
the mean value of I, when the molecule A is replaced by a number 
of molecules in the “ siiecial state,” and the value he finds for a 
simple gas is 0*677/7irr. 

Now let G be any physical quantity {e.g,, mass, charm of 
electricity, momentum, energy, Ac.) which may be carried by a 
molecule. Let the quantity of G per unit volume vary uni- 
formly in the direction of the axis of z, and bo denoted by Q{z ) ; 
also let /(ui)di^ denote the proportion of molecules whoso trans- 
lationiri speras are between w and vf+dw. It is required to find 
the rate at which G is being carried across the plane sss^ 

Now tho total number of molecules crossing the plane Zq in unit 
of time; and having their velocities between w and in 

directions at inclinations to tho axis of z between 6 and e+d6 is 
BinO oob 9 d0 dw. 

The number of those that have travelled a distanoe between X 
and X+dX since their last encounter is found by multiplying this 

number by s ~ ^^dX/f. These molecules must have collided between 
the planes s^Sq+X cob $ and es2^+(X+dX) 00s $, and they are 
assumed to carry their average share of the quanti^ G between 
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tbete two pluies, ^)* Hence tlie total quantity of 

{} carried Mroee ^e plane zsszq in the nt^ative direotiou ie l\ 
where 

TssJ^dwJ^doJ^dk wf{w) i Bind cos^ G(*o+X coe^), 

the integration between 9-0 and represoutiug the part due 
to moleoalee coming from the positive side and between 
and that due to molecules coming from the negative side. 
Making the assumption that G varies uniformly, or neglecting 
differential coefficients above the first, we obtain 

0(*,+X coiifl)=0(*,)+X OM0 


tlierefon. r-| g. 


For the diffusion of two gases, A and B, in a mixture containing 
Na and molecules per unit volume of the two components, we 
put Q=Ka and QsN» in succession, and obtain 



« 1— r dNi 


If wla and wlb are unequal, Ta and r6 will bo unequal. The 
formula gives more molecules flowing in one direction than in the 
other, and the pressure (which is proportional to N^+Nt) would 
on this hypothesis soon cease to be uniform. Meyer assumes, 
therefore, tnat there is a counter current - Fa, and, as in the 
article Molecule, the coefficient of diffusion becomes 

1 Natela + Nftio/ft 
8 N. + Nft * 

If, hou'ever, we assume that the diffusion of the gas A is unaffected 
by its collisions with molecules of the same gas, and only depends 
on collisions with the B molecules, and similarly for the gas B, 
we got for the coefficient of diffusion 

1 wta+toib 

3 2 * 

The last formula has been used by Stefan, but is objected to 
by Meyer. Both formulas have been tested experimentally, but 
practical difficulties give rise to discrepancies in the observed 
results quite as groat as the differenoes given by the formulae. 
Whore tue gases are mixed in equal proportions the two formuhe 
become identical ; and to decide between them it* is necessary to 
examine diffusion in mixtures where one gas prononderates largely 
over the other. Such cases are, however, difficult of observation. 

When the molecules are of the same size, shape, and mass 
wla^wlbt and the coefficient of diffusion is on either hypothesis. 
It is therefore everywhere constant. 


Taking unequal spherical molecules, Tait, hy evaluating 
the integrals depending on his form of /, arrives at the 
following conclusions: — (1) For molecules of 
equal mass, a difference of size, the moan of the 
diameters Wng unchanged, favours diffusion. 
(2) Diffusion is, however, but little affc^cted by even a con- 
siderable disparity in size of the molecules, but depends 
mainly on the moan of the diameters. (3) Taking molecules 
of masses in the ratio 16:1, and of diameters in the ratios 
3 : 1, 1 : 1, and 1 : 3, it is found that if the sum of the 
diameters is kept constant, diffusion is most rapid when 
the molecules of greater mass have the greater diameter. 
(4) A gas diffuses more quickly into one of different than 
into one of the same specific gravity. (5) If the diameters 
of the more massive molecules are decreased and of the 
lighter ones increased, keeping their sum constant, the 
w.te of diffusion decreases to a minimum at first and then 
increases before the more massive molecules become infini- 
tesimal compared with the others. (6) Owing to the 
smdlness of the variations of the diffusion -coefficient, ex- 
l>eriment8 on diffusion are not well suited for determining 
the relative size of the molecules of different gases. 

Hsxt taking G to represent translational velocity in a plane 
porpendioolar to the axis of z and assuming it to be proportional 
VtMcogiiy to s, if tlie density be p, then pV will represent the 
xuomentum oanried across the plane s=cso jwr unit 
oraftto* ^he riiiearing force, sad the coomolent of 

dG/ds in pF wi ll be the toeffixieiU qf viMozUyt which 
therefore 

In <MmdQotioa of heat the mean tranalational energy T or 
ip a function of e. If /{w)dm denote the proportion of molecules 


with speeds between loand lo + dio at a point where this moan energy 
is T«,ylfo)dio will at other points denote the inroportiou of moleoulM 
with speeds between w V(T/To) and (to + dw) ^/(T/To). Ws assume 
these molecules to carry with them translational energy imidT/To, 
and rotational energy wliere - 8) - 1, and k is 

the specific heat ratio. In calculating the true thermal oonduc- 
tivi^ we have to separate the transference of hoat-onergy due to 
conduotion proper from that due to motion of the mediuni. By 
a method resembling Bolumanu's we iind 

Putting tf « ^nmwi we see that the thermal conductivity 
of a gas is proportional to its coefficient of viscosity f/. The 
above, and other formulas based on alternative assumptions, 
give in general for the conductivity an expression of the 
form 

K— (A/t + 

being the specific heat at constant volume and A, B, con 
stants. Meyer finds A = 0*795, B=« 0*205, giving for air 
at 0“ C., K=«406.10"" centigrade C.G.S. units. Boltz- 
mann finds A = JJ, - Jg, giving K = 536.10 The 
values observed for air by Stefan and Winkelmann are 
558.10“ 7 and 525.10^" respectively. The thermal con- 
ductivity of gases is treated at considerable length by 
Verdot-Buhlmann. 

In jLhe equation F = dQjdz the coefficient of dG/(fr, 

viz. JW, varies as the mean velocity w and as the mean 
free path L Now from the exjircssion in the de- 
nominator of Tait’s formula, or otherwise, we infer that 
for the same gas or mixture of gases I varies inversely as 
w, and therefore directly as the volume. Hence on the 
hyix>thesis that the molecules are elastic bodies the co- 
efficients of diffusion, viscosity, and conductivity vary as 
the volume and the square root of the absolute temjiera- 
turo. If the pressure ;> and temperature T be taken as 
variables they will vary inversely as p and directly as T^. 
Now it appears from MaxwelTs experiments that the co- 
efficient of viscosity at constant density is proportional to T 
instead of T*, and from Loschmidt’s experiments it is not 
improbable that the coefficient of diffusion at constant 
jiressure is proportional to T- instead of Tl These con- 
siderations led Maxwell to consider a kinetic theory based 
on the hypothesis that the molecules of a gas repel one 
another with finite forces which are functions of the 
distance between them, and in particular to consider the 
case when the force varies inversely as the fifth power of 
the distance, in whi^h case the viscosity varies as T. The 
phenomena of diffusion, viscosity, and conductivity and 
fluid motions, have been worked out on this hypothesis 
very fully by Boltzmann and others. The relation of the 
coefficient of diffusion to the temperature appears, how- 
ever, difficult to determine experimentally. A “pressure 
balance” for this purpose has been described by M. 
Toepler. 

Authorities.’— L. Boi.tzmanx. Vorlmingm ilber Oastheorie, 
Leipzig, Barth, vol. i. 1806, vol. ii. 1808; ** Bemerkungen iiber 
Warmoloitung der Gase,” JF.S, Ixxii. 1876, and Pogy. Ann, olvii. 
1876 ; “Zur Theorie der Gasreibung,” W.S. Ixxxi. 1880, Ixxxiv. 
1881; “Zur Theorio der GasdifTusion,’* Ixxxvi. 1882, 

Ixxxviii. 1888; “Ueber eiiiigo Fragen der Gastheorie,” fF.iSl 
xcri. 1887; “Zur Integration der Diffusionsgleichung, ” 
derk, hf*/yer. nuUh,-phys. Ctasset May 1894.— L. Boltzmann and 
G. H. Bryan. “ Wiinnegleichgowicbt zweier sich bertlhrender 
Korpor,” fF.S, cii. 2 a, Deo. 1894.— G. II. Bryan. “Reports on 
Thennodynamics,” RisporU^ Brit, Aazoe,, 1891, 1894 ; “On eertain 
Applications of the Theory of Probability to Physical Phenomena, 
Am. Jour. Math. xix. 8.— S. H. Bureuby. A Treatise en the 
Kinetic Theory qf Gases, Oamb. Uiiiv. Press, 1899; “On some 
Problems in the Kinetic Theory of Gases,” Phil. Mtuf., Oct. 1890. 
— ^Dxs OouDRES. “ Diffusionsvorgango in einem Cylinder,” WUd. 
Ann. Iv. 1896, p. 218.— Kundt and Warbubo. “ Ueber die 
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Beibang und Wiirmeleitwng verdUnnter Gase/' Fogg, Amu civ.— 
Lobohmidt. ** Kxperimentaluntorsuchungen iiber Diffoaion/* 
IxL Ixii. 1870.— Magnus. ** Leitung der Wiinne durcb die 
Quae/* Fogg, Awn. cxii. — J. C. Maxwell. Hdwtific Fo/pon^ Gamb. 
Unir. Press, 18R0.— 0. £. Mxver. The Kinetic Theory of Gaeea, 
translated by Robert E. Baynes, London, 1899; De Gaeorum 
Theoria^ Breslau, 1866 ; ** Ueber die innore Reibung der Case," 
F(ng. Ann, vols. cxxv. cxxvii. oxliii. cxlviii. — L. Natanson. 

** Interpretation cinetique de la fonctioti de dissiiMtioii," Bul- 
letin de I* Acad, de Oraeovie, 1808 ; ** On the Laws of Irreversible 
Phenomena,’* Phil. May.^ May 1896 ; ** Ueber dio kineiische 
Knergie der Bewcgung der Warnie,” ZHteehrift fUrphys. Chemie^ 
1895, pp. 289-302.— Von Obkrmayxr. Ueber die Abbangigkeit 
der i^ibungHCocfiieicnten von der Temperatur,” CarVe Beper- 
torium, xii., IV. 8, Ixxiii.— J. Planck. “Ueber das Loituugs- 
vennb^n,” W,S. Ixiv. 1870, and Ixxil. July 1876. — I*ulvj. 
“Ueber die Reibuiigsconstante der Luft,” JF.S. Ixix. Ixx. 
Ixxiii.— Lord Raylkkiu. “On [Maxwell's IjSw of Partition of 
Energy,” PkU, Mag., Jan. 1900.— R. Rujii.mann. Handlmch der 
nwdiamoelun Wdrmdheorie, Braunschweig, Vieweg, 2 vols. 1885. 

— J. Stefan. “Ueber das Gloichgewbht und die Bewegung 
hisbesondere die Diffusion von Gasnioiigeu,” IV 8. IxiiL January; 

“ Uutorsuchungen ttber die Wiinneloitung in Oasen,” IV. 8, Ixv. 
Febniary 1872 ; “Ueber die dyuamische Tlioorie der Diffusion 
derGase,” IV. 8. Ixv. April 1872; “Relative Bostimmung des 
Warmeleitungsvormbgeiis,” IV.S. Ixxii. .luno. — P. G. Tait. “The 
Foundations of the Rinetic Theory of Gases,” Trane. Hoy. Soe, 
Sdin, xxxiii. pts. 1, 2, 1886; xxxv. pt. 4, 1889; xxxvi. pt. 2, 
1891 ; Sdewtific Papers, ii. Camb. Univ. Press, 1900. — M. Toki*leu. 

Gas* Diffusion,” Wied. Ann. Iviii. 189(J, p. 699. — il. J. Waterston. 
“The Physics of Media,” VhH. Trans. Hoy. Soe., (A.) 1892. — 
Rev. H. W. Watson. A Treatise on the Kineik. Theory of Oases. 
Oxford, 1898.— Winkflmann. “Ueber dio Wiirmoleitimg der 
Goae,” Fogg, Ann. civi. clvii. clix. — Wrrtmchko. “ Experi* 
inentalunterHue.hungen iiber dio Diffusion von Gasmeugeu,” IV,8. 
Ixii. (g. H. be.) 

DIffflAnO (Slavonic, Vodivja/n), a town in the govern- 
mont district of Pola, Istria (Austria), al>out 8 miles north 
of Pola, on the railway from Trieste. Tt is situated on a 
gentle hIojmi overlooking the Gulf of Venice, a few miles 
from the shore. The ])rincij)al resource of the inhabitants 
(in 1890, 9151; in 1900, 9G84 -mostly Italian) is the 
cultivation of tlu' vine, olive, fruit, and the silkworm, 
together with a ooiisidtTable trade in timlier. The so- 
called rose- vine, one of the best of the Istrian varieties, is 
grown in the vicinity. 

DIJon, chief town of department COto-d*Or, France, 
196 miles south-east of Paris, on railway from Paris to Lyon. 

It is the seat of a court of appeal for the departments of 
Cdte dX)r, Haute Marne, and Seine -et* Loire, and has 
Bchools of medicine and pharmacy. Since the Franco- 
Prussian War it has been strongly fortified, and it is now 
protected by eight forts. The bathing establishment or 
casino was rebuilt in ornate style in 1886. Th(? manu- 
facture of heavy iron goods and machinery has become 
extensive, and there are large soa]) works, while black- 
currant liqueur (“ cassis de Dijon ”) is a s])eciality ; cotton- 
spinning is still carried on, but textile industries are 
no longer of any account. Population (1881), 46,344 ; 
(1891), 55,673; (1901), 70,428. 

Dillmann, Christian Friedrich 

AUffUet (1823-1894). Oerninn theologian and Orien- 
talist, was bom at IJlingen, Wiirtemberg, 25th April 
] 823. He commenced the study of theology at 
Tubingen, where he was a favourite pupil of Ewald, who 
encouraged him to pursue the study of the Oriental 
languages, of which, after having for some years been a 
Privat-docent, he became extraordinary professor in 1853. 
In 1854 he removed to Kiel, where he was made regular 
professor in 1860. Having, however, signalized himself 
as a divine as well as an Oriental scholar, he was in 1864 
invited to fill the jXMit of professor of biblical exegesis 
at Giessen, and in 1869 succeeded the celebrated Heng- 
stenberg os exegetical professor at Berlin. His lectures 
were ‘ much esteemed, but his princijial distinction was 
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^ned by his researches in the Ethiopic languam and 
literature, u]Mn which he was regarded as we mghest 
living authority. Between 1846 and 1848, and before his 
first appointment at Tubingen, he visit^ France and 
England as a student, and wMe in England prepared the 
seventh volume of the Bodleian catalogue of manuscripts^ 
comprising the Ethiopic. This catalogue was published 
in 1848. Dillmann also catalogued the Ethiopic MSS. in 
the British Museum. In 1851 he edited the apocryphal 
Book of Enoch in the Ethiopic version, the only one in 
which it is extant, and published an annotated translation 
of it in 1853. In the same year he translated the 
Ethiopic Book of Adam, and in 1855 edited the ancient 
Ethiopic translation of the Old Testament. He was also 
the author of an Ethiopic grammar (1857) and lexicon 
(1862-65), standard works in their department of 
philology. Among his Ethiopic labours may also be 
reckoned two works on the history of the kingdom of 
Axum, published in 1879 and 1880. His principal 
theological writings are On t/ui Origin of the lieligion 
of the Old Testanvent (1865) and On the Political 
Activity of tfte Old Teetamumt Prophets (1868). His 
investigations are characterized by a prevailing spirit 
of moderation and sobriety. He died at Berlin, 4th July 
1894, leaving the reputation not merely of a great 
Ethiopic scholar, but of the reviver of a branch of Oriental 
study which had fallen into neglect. (ii. o.) 

Dilolo, Lake. See Congo. 

Dimensions of Units.— Measurable entities 
of different kinds cannot be directly com|>ared. Each one 
must be siK^cified in terms of a unit of its own kind ; u 
single number attached to this unit forms its measure. 
Thus if the unit of length be taken to be L centimetres, a 
line whose length is I centimetres will bo represented in 
relation to this unit by the number f/L ; while if the unit 
is increased [L] times, that is, if a new unit is adopted 
equal to PL] times the former one, the numerical measure 
of each length must in consequence be divided by ^]. 
Measurable entities arc either fundamental or derived For 
example, velocity is of the latter kind, being based ujion 
a combination of the fundamental entities length and 
time; a velocity may Ihj defined, in the usual form of 
language expressive of a limiting value, as the rate at 
which the distance from some fixed mark is changing per 
unit time. The element of length is thus involved directly 
and the element of time inversely in the derived idea of 
velocity ; the meaning of this statement lieing that when 
the unit of length is increased [L] times and the unit of 
time is increased [T] times, the numerical value of any 
given velocity, considered as siiecifiod in terms of the units 
of length and time, is diminished [L]/[T] times. In other 
words, those changes in the units of length and time in- 
volve change in the unit of velocity determined by them, 
such that it is increased [V] times where [V] « [L][T]''. 
This relation is convenient^ expressed by the statement 
that velocity is of +1 dimension in length and of 
dimension in time. Again, acceleration of motion is 
defined as rate of increase of velocity ][)or unit time ; hence 
the change of tlio units of length and time will increase 
the corresponding or derived unit of acceleration [V]/[T] 
times, that is [LJT]-^ times: this expression thus repre- 
sents the dimensions (1 in length and - 2 in time) of the 
derived 'entity acceleration in terms of its fundamental 
elements length and time. In the science of dynamics all 
entities are derived from the three fundamental ones, 
length, time, and mass; for example, the dimensions of 
force (P) are those of mass and acceleration jointly, so 
that in algebraic form [P]«rMXL][T]*^. This restriction 
of the fundamental units to three is therefore applicable to 
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all departments of physical science that are reducible to 
pure dynamics. 

The mode of transformation of a derived entity, as 
regards its numerical value, from one set of fundamental 
units of reference to another set, is exhibited in the simple 
illustrations above given. When the numerical values of 
the new units, expressed in terms of the former ones, are 
substituted for the symbols, in the expression for the 
of the entity under consideration, the number 
which results is the numerical value of the new unit of 
that entity in terms of the former unit : thus all numerical 
values of entities of this kind must be divided by this 
number, in order to transfer them from the former to the 
latter system of fundamental units. 

As atove stated, physical science reduces the phenomena 
of which it treats to the common denomination of the 
|K)sitions and movements of masses. Before the time of 
Gauss it was customary to use a statical measure of force, 
alongside the kinetic measure depending on the accelera- 
tion of motion that the force can ])roduce in a given mass. 
Such a statical measure could be conveniently applied by 
the extension of a spring, which, however, has to be 
corrected for temperature, or by weighing against standard 
weights, which has to be corrected for locality. On the 
other hand, the kinetic measure is independent of local 
conditions, if only we have absolute scales of length and 
time at our dis(x>sal. It has been found to be indispensable, 
for simplicity and precision in physical science, to express 
the measure of force in one way ; and statical forces are 
therefore now generally referred in theoretical discussions 
to the kinetic unit of measurement. In mechanical 
engineering the static unit has largely survived ; but the 
increasing importance of electrical applications is introduc- 
ing uniformity there also. In the science of electricity 
two different systems of units, the electrostatic and the 
electrodyuamic, still to a large extent persist. The electro- 
static system arose because in the development of the 
subject statics came before kinetics ; but in the complete 
synthesis it is even now found convenient to express the 
various quantities in terms of the olectrokinotic system 
alone. 

The system of measurement now adopted as fundamental 
in ]ihysics takes the centimetre as unit of length, the 
gramme as unit of mass, and the second as unit of time. 
The choice of these units was in the first instance 
arbitrary and dictated by convenience ; for some purposes 
subsidiary systems based on multiples of these units by 
certain powers of ten are found convenient. There are’ 
certain absolute entities in nature, such as the constant of 
gravitation, the velocity of light in free space, and the 
constants occurring in the expression giving the constitu- 
tion of the radiation in an enclosure that corresponds to 
each temperature, which are the same for all kinds of 
matter ; these might be utilized, if known with sufficient 
accuracy, to establish a system of units of an absolute or 
c<^ical kind. The wave-length of a given spectral line 
might be utilized in the same manner, but that depends on 
recovering the kind of matter which produces the line. 

In physical science the uniformities in the course of 
phenomena aro elucidated by the discovery of permanent 
or intrinsic relations between the measurable properties of 
material systems. Each such relation is expressible as an 
equation connecting the numerical values of entities be- 
longing to the system. Such an equation, representing as 
it does a relation between actual things, must remain true 
when the measurements are referred to a now set of 
fondamental units. ^ Thu^ for example, the kinematical 
equation if n is purely numerical, contradicts 

the necessary reladons involved in the definitions of the 
entities velocity, acceleration, and length which occur in 
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it For on changing to a new set of units as above the 
equation should still hold; it, however, then becomes 
f;2y^Vp«n‘/*/[F]*«//[Ll. Hence on division there re- 
mains a dimensional relation [Vp»[Fp[L], which is in 
disagreement with the dimensions above determined of 
the derived units that are involved in it. The inference 
follows either that an equation such as that from which 
we started is a formal impossibility, or else that the factor 
n which it contains is not a mere number, but repre- 
sents n times the unit of some derived quantity which 
ought to be specified in order to render the equation a 
complete statement of a physical relation. On the latter 
hypothesis the dimensions [N] of this quantity are deter- 
mined by the dimensional equation [Vp [N][Fp[Ll 
where, in terms of the fundamental units of length and 
time, [V]-[LIT]■^ [F]«[LIT1;2; whence by substitu- 
tion it appears fliat [N]*[L]‘^Tp. Thus, instead of 
being merely numerical, n must represent in the above 
formula the measure of some physical entity, which may 
be classified by the statement that it has the coigoint 
dimensions of time directly and of velocity inversely. 

It often hap{x)ns that simple com|)arison of the dimen- 
sions of the quantities which determine a physical system 
will lead to important knowledge as to the necessary rela- 
tions that subsist between them. Thus in the case of a 
simple pendulum the period of oscillation r can dci)ond 
only on the angular amplitude a of the swung, the mass 
m of the bob considered as a |x>int, and the length I of 
the sus{xsnding fibre considered as without mass, and on 
the value of g the acceleration due to gravity, which is 
the active force ; that is, t —/(o, 7a, /, g). The dimensions 
must be the same on l>oth sides of this formula, for, when 
they aro expressed in terms of the three inde^iendent 
dynamical quantities mass, length, and time, there must 
be comx>lete identity betwticn its two sides. Now the 
dimensions of g are [LJT]’^ ; and when the imit of length 
is altered, the numerical value of the {xiriod is unaltered, 
hence its expression must bo restricted to the form 
/(a, 7a, l/g). Moreover, as the jssriod does not dojxind 
on the unit of mass, the form is further reduced to 
/(a, l/g ) ; and as it is of the dimensions + 1 in time, it 
must hi a multiple of {l/g^f and therefore of the form 
<^(a) Jiflg). Thus the period of oscillation has been de- 
termint^ by these considerations except as regards the 
manner in which it depends on the amplitude a of the 
swing. When a process of this kind leads to a definite 
result, it will bo one which makes the unknown quantity 
jointly proportional to various powers of the other quan- 
tities involved ; it will therefore shorten the X)roct^88 if we 
assume such an expression for it in advance, and find 
whether it is jiossiblo to determine the exix)n(mt8 definitely 
and uniquely so as to obtain the correct dimensions. In 
the x>resent example, assuming in this way the relation 
where A is a pure numeric, w'o are led to 
the dimensional equation [ Tj « [a]*^M]^[L]*tLT’'-*?, show^- 
ing that the law assumed would not i)orsLst when the 
fundamental units of length, mass, and time aro altered, 
unless gr«0, -J, r=J;asan angle has no dimensions, 

being determined by its numerical ratio to the iniHiriahle 
angle forming four right angles, p remains undetermined. 
This leads to the same result, before. 

As illustrating the power and also the limitations of this method 
I of dimensions, wo may apply it (after Lorrl Rayleigli, /?oy. Soc, 

I jRroc., March 1900) to tlio laws of viscosity in gases. The dimen- 
I sions of yiscosity (g) are (forco/aroa)-r( velocity /length), giving 
[ML-*T>] in terms of the fundamental units. Now, on the dynam- 
I ical theory of gases viscosity must Iw a function of the mass m of 
a molecule, the number n of molecules per unit volume,^ their 
velooity of mean square 9, and their effective radius a ; it can 
depend on nothing else. The equation of dimensions cannot supply 
more than thfiee relations connecting these four |io8sibilitieB of 
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Tariation, and lo oannot liero lead to a definite reault without ^ 
further knowledge of the pbyeioal oircumetanoea. And we remark i 
conversely, in passing, that wherever in a problem of physical 
dynamics we know that the quantity sought can depend on only 
three other quantities whose dynamical oimensionB are known, it 
must vary as a simple power of each. The additional knowledge 
required, in order to enable us to proceed in a case like the present, 
must be of the form of such an equation of simple variation. In 
the present case it is involved in the new fact that in an actual 
gas the mean free mth is very great compared with the effective 
iiiolccular radius. On this account the moan free path is inversely 
as the nimiber of nioleeules per unit volume : and therefore the 
coofllcieut of viscosity, lieiug proportional to tliese two quantities 
jointly, is independent of either, so Ions as the other quantities 
d(;finiug the system remain unchanged. If the molecules are taken 
to be spheres which exert mutual action only during collision, wo 
therefore assume 

/lOCwMSya^, 

which requires that the equation of dimensions 

must be satisfied. This gives a;s 1 , w—l, 0= - 2 . As the tem- 
perature is pro]K>vtional to it mllows that the viscosity is 
proportional to the square root of the mass of the molecule and the 
square root of tliw absolute temperature, and inversely ])roportional 
to the square of the etfnciive molecular radius, Ixung, as already 
seen, uninfluenced l>y change of density. If the atoms are taken 
to be Bosemdehian {)oiiitB exerting mutual attractions, the effective 
diameter a is not definite ; but we <*au still proceed in cases whore 
the law of mutual attnu^tion is ex pressed by a simple formula of 
variation — that is, providrd it is of ty|»e whore r is the dis- 

tance between the two molecules. Then, noting that, as this is a 
force, the dimensions of k must be we can assume 

]»rovided [ML-'T-i] - [MHLT“ 
which demands and is satisfied by 

aj-io=l, y + (s + l)?i?= -1, 

, 2 .v-i 3 s-3 

80 that «= - --J, «=,_ 

Thus, on this supixmtion, 

whore $ roprosoiits absoluto temperaturtj. (See Dipfitsion of 
Uabkr.) 

In electrical ficience two c?H8ontially distinct systems of 
measurement weiii arrived at according as the development 
b(3gan with the phenomena of electrostatics or those of 
electrokinetics. An electric charge apjxBars as an entity 
having different dimensions in terms of the fundamental 
dynamical units, in the two cases: the ratio of those dimen- 
sions proves to bo the dimensions of a velocity. It was 
found, lirst by W. Weber, by measuring the same charge 
by its static and its kinetic effects, that the ratio of the 
two units is a velocity sensibly identical with the velocity 
of light, so far as regards experiments conducted in 
space devoid of dense matter. The oiiiorgenco of a defin- 
ite absolute velocity such os this, out of a comjMirison 
of two different ways of api)roaching the same quantity, 
entitles us to assc^rt that the two ways can be consolidate 
into a single dynamical theory only by some development 
in which this velocity comes to play an actual jjart. Thus 
the hypothesis of the mere existence of some complete 
dynamical theory was enough to show, in the stage which 
electrical science had reached under Gauss and Weber, 
that there is a definite physical velocity involved in and 
underlying electric phenomena, which it would have been 
hardly possible to imagine as other than a velocity of 
propagation of electrical effects of some kind. The time 
was thus ripe for the reconstruction of electric theory by 
Faraday and Maxwell. 

The |x>wer of the method of dimensions in thus reveal- 
ing general relations has its source in the hy[x>thesis that, 
however complicated in ap^iearance, the phenomena are 
really restrict^ within the narrow range of dependence on 
the three fundamental entities. The proposition is also 
therein^ involved, that if a changing physical system be 
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compared with another system in which the scale is altered 
in different ratios as regards corresponding lengths, maBses, 
and times, then if all quantities affecting second system 
are altered from the corresponding quantities affecting the 
first in the ratios determined by their physical dimensions, 
the stage of progress of the second system will always 
corr^pond to tlmt of the first; under this form the 
application of the principle, to determine the correlations 
of the dynamics of similar systems, originated with Newton 
{Principia^ lib. ii projK 32), For example, in comparing 
t^e behaviour of an animal with that of another animal of 
the same build but on a smaller scale, we may take the 
mass })or unit volume and the muscular force per unit 
sectional area to bo the same for both; thus j^L], [M], 

. . . being now ratios of corresponding quantities, we 
have [ML-8]« 1 and [ML-iT-^]* 1, giving [L]-[T] ; thus 
the lar^r animal effects movements of his limbs more 
slowly in simple proportion to his linear dimensions, while 
the velocity of movement is the same for both. But this 
is only on the hyi)othosis that the extraneous force of 
gravity does not intervene, for that force does not vary in 
the same manner as the muscular forces. The result has 
thus application only to a case like that of fishes in which 
gravity is equilibrated by the buoyancy of the water. The 
limbs of a land animal have mainly to Bupix)rt his weight, 
which varies as the cube of his linear dimensions, while 
the sectional areas of his muscles and bones vary only as 
the square thereof. Thus the diameters of his limbs 
should increase in a greater ratio than that of his body, — 
theoretically in the latter ratio raised to the power f , if 
other things were the same. An application of this prin- 
ciple, which has become indispensable in modern naval 
architecture, |)ormit8 the prediction of the behaviour of a 
large ship from that of a small-scale model. Tlio principle 
is also of very wide utility in unravelling the fundamental 
relations in definite physical problems of such complexity 
that complete treatment is beyond the 2 :)resent powers of 
mathematical analysis; it has hoon applied, for example, 
to the motions of systems involving viscous fiuids, in 
elucidation of wind and weaves, by Helmholtz {Akad. 
Berlin^ 1873 and 1889), and in the electrodynamics of 
material atomic systems in motion by Lorentz and by 
Larmor, (j. l* ) 

Dlnojpurp a town (with a {)opulation in 1891 of 
12,204) and district of British India, in the Kajshahi 
division of Northern Bengal. The earthquake of 12th 
June 1897 caused serious damage to most of the public 
buildings of the town. There is a railway station; a 
Government high school, with 284 pupils in 1896-97 ; 
and five printing-presses, with one vernacular periodical. 
The district comprises an area of 4118 square miles. Its 
population in 1881 was 1,514,346, and in 1891 was 
1,555,835, giving an average density of 378 persons per 
square mile, being the lowest in the plains of the province. 
Classified according to religion, Hindus numbered 740,442 ; 
Mahommedans, 802,597 ; aborigines, 10,694 ; Christians, 
611, of whom 30 were Euroijeans; “others,” 1291. In 
1901 the population was 1,569,133, showing an increaso 
of 6 per cent. The land revenue and rates were 
Iis.16,26,711 ; the number of ix>lice was 423; the num- 
ber of hoys at school in 1896-97 was 22,489, being 
18*4 per cent, of the male population of school-going age ; 
the registejred death-rate in 1897 was 34*72 per thousand. 
The district is p^y traversed by the main line of the 
Eastern Bengal Bailway and by two branch lines. 

DInftlli chief town of arrondissement, department of 
C6tes^u-Nord, France, 35 miles east by south of St Briene, 
on railway from that town to St Malo. In a suburb of the 
town are many English residents. The new Iyc4e (1892) 
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U installed in a fine building, and the public library now 
about 90,000 Yolumes. The principal manu- 
factures now are farming implements and earthenware. 
During the bathing season steamboats ply regularly be- 
tween Dinan, and Bt Malo. The old cemetery of the 
church of St Sauveur has been converted into a public 
garden. Population (1881), 7893 ; (1896), 7828, (comm.) 
8462; (1901), 10,534. 

DlfflApuri a town of British India, in the Patna 
district of Bengal, on the right bank of the Ganges, 12 
miles west of Patna city by rail. In 1881 it h^ a 
[population of 37,893, and in 1891 of 44,419. It is the 
largest military cantonment in Bengal, with accommodation 
for two batteries of artillery, a European and a native 
infantry regiment 

Dindifful, a town of British India, in the Madura 
district of Madr^ 880 feet above the sea, 40 miles from 
Madura by rail. In 1881 it had a [population of 14,182, 
and in 18M of 20,115 ; the municip^ income in 1897-98 
was Bs. 32,070. Dindigul has risen into importance as the 
centre of a trade in tobacco and manufacture of cigars, 
which are exported to England. There are now two largo 
European cigar factories here. It has manufactures of silk, 
muslin, and blankets, and an export trade in hides and 
cardamoms ; and there is a large native Christian [popula- 
tion, with two churches. It also has a municipal high 
school and two printing-presses. 

pindorf, Wilhelm (1802-1883), German 
classical scholar, was bom at Leipzig, 2nd January 1802, 
and was the son of the university [professor of Oriental 
languages. From his earliest years he showed a strong 
[partiality for classical studies, and after completing 
Invomizzi’s edition of Aristophanes at an early age, and 
editing several grammarians and rhetoricians, was in 1828 
a[)pointed professor of literary history in his native city. 
Finding, however, that the duty of lecturing interfered too 
much with his philosophical pursuits, he resigned this ofiicc in 
1833, and devoted himself entirely to Hellenic studies. 
His attention was at first chiefly given to Athonaeus, 
whom he edited in 1827, and to the Greek dramatist.s, 
all of whom he edited separately and combined in his 
Poetae Scenici Graed (1830). He also wrote a work 
on the metres of the dramatic [poots, and compiled 
special lexicons to iEschylus and Sophocles. He edited 
Procopius and other historians for Niebuhr’s great Corpus 
of the Byzantine writers, and between 1846 and 1851 
brought out at Oxford a highly im[X)rtant edition of 
Demosthenes; ho also edited Lucian and Josephus for 
the Didot Classics. His last important editorial labour 
was his Eusebius of Coesarea (1867-71). Much of his 
attention was occupied by the great republication of 
Btephanus’s Thesaurus (Paris, 1832-65), chiefly executed 
by him and his^rother Ludwig, a work of prodigious 
labour and utility. His reputation suffered somewhat 
through the imposture practised upon him by the Greek 
Constantine Simonides, who succeeded in deceiving him by 
a fabricated fragment of the Greek historian Uranius. 
The book was printed, and a few copies had been circu- 
lated, when the forgery was discoven^ just in time to 
prevent its being given to the world under the auspices of 
the University of Oxford. Dindorf died on 1st August 
1883.— His brother Ludwig (1805-1871) was bom at 
Leipzig on 3rd January 1805, and died there on 6th 
Beptember 1871. Like Wilhelm, he declined academ- 
icfid office, and he secluded himself so entindy for study 
that many doubted his existence, and afltoed tibat 
he ww a mere [^udon 3 rm. The important share which he 
took in the edition of Stephanus’s Thesaurus is nevertheless 
authenticated by his own signature to his* contributions, 
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and he published valuable editions of Polybius, Dion 
Cassius, and other Greek historians. (iL o.) 

D*lndyi Paul- Marie -Theodore -Vin- 
cent (1851 ), French musical composer, was bom 

in Paris, 27th March 1851. Ho studied composition under 
C4sar Franck, the organ at the Paris Conservatoire, and 
obtained the Grand Prize offered by the city of l^aiis in 
1885 with Le Chant de la Cloche, a dramatic legend after 
Schiller. His principal wo.ks, beside the above, are the 
symphonic trilogy Wallenstein, the symphonic works 
entitled Saw/e fleuri. La ForH encJuinUe, Jstar, JSym- 
phonic sur un air niontagnard fran^ais] overture to 
Anthjony a/nd Cleopatra \ Ste Marie Magdeldne, a can- 
tata ; Attendee nvoi sous Vorme, a one-act o[)era ; FervasU, 
a musical drama in three acts. Vincent d’lndy is per- 
haps the most prominent among the disciples of Ct^sar 
Franck. Imbued with very high aims, htj has always 
been guided by a lofty ideal, and very few musicians have 
attained so complete a mastery over the art of instni' 
mentation. His music, however, lacks simplicity, and 
can never become popular in the widest sense. His 
o[)era Fervaxd, which is styled action musicalc,” is con- 
structed upon the system of Leit motifs. Its legendary 
subject recalls both Parsifal and Tristan, and the music 
is also suggestive of Wagnerian influence. DTndy can 
scarcely be considered so ty[)ical a representative of 
modern French music as his juniors Alfred Bruneau^ 
the comjKjser of Le Rive, lJAtta>que du Moulin, Messidar, 
or Gustave Charpentier, the author of Louise, who have 
chosen subjects of modern life for their operatic works. 
He nevertheless occu[>ies a distinguished ]X)sition as one 
of the most gifted among the musicians of his country. 

Dln 0 lr 9 a small town in Asia Minor, built amidst 
the ruins of Celien8e-A[)amea, near the sources of the 
Maeander (Mendero), is the terminus of the Bniyma- 
Aidin-Dineir Hail way. The pojnilation numbers 1400. 
(See Apamea.) 

DInffelstedtp Franz yon, .Baron (1814- 

1881), Gonnau [X)et and dramaturgist, was born at Halsdorf, 
in Hesse Cassel, 30th June 1814. In 1836 he became a 
teacher at the Government school at Cassel, from which, 
having given offence to the authorities, ho was transferred 
to FiSda in 1838. Despairing of ^ing reinstated, he 
resolved to abandon his profession for literature, and in 
1841 obtained an appointment on the staff of the 
Augslm/rger Allgemdne Zeitung, He had previously, in 
1839 and 1840 res[)ectively, produced a novel, Unter der 
Erde, which obtained considerable success, and a [)lay, 
Gespenst der Ehre (“The Phantom of Honour”), which 
proved an utter failure. In 1841 apj>eared the book by 
which he is likely to be best remembered, the Lieder dues 
kosnwpolitisclisn Nashtwdehters, a most effective contribu- 
tion to the political poetry of the day, animated with a 
spirit of bitter o[)po8ition to the prevalent dos[H)ti8m and 
distinguished by great sarcastic [)ower. Extreme, therefore, 
was the surprise when, in 1844, the satirist of German 
[)rinces accepted the appointment of private librarian to 
the King of Wurtemberg, and he was unanimously de- 
nounced as a renegade. In reality, his political convictions 
had never been very deep, and his hostile attitude towards 
the rulers was chiefly inspired by a s[)irit of sceptichim 
and irony, to which the Liberals were? as obnoxious as their 
op[>onents. His marriage in 1843 with the celebrated 
actress Jenny Lutzer probably had much influence on his 
decision. In 1845 he published a volume of [Hwms, some 
of which, treating of modem life, [wssossed great literary 
rather than strictly poetical merit. A subsequent 
collection, published in 1852, attracted little attention. 
In 1850 a tragedy on the House of BaTneveldt obtained 
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great Buccess, and it still ranks as one of the host German 
jilays of the period. In the following year he accepted an 
invitation to undertake the direction of the Royal Theatre 
at Munich. He proved one of the ablest managers that 
Germany had ever seen, but incurred the animosity of the 
Jesuit clique about the court, and in 1856 was suddenly 
dismissed on the most frivolous charges. A simile^ 
engagement was soon offered to him at Weimar through the 
inffuence of Liszt, and, although not altogether easy in his 
situation, ho remained there until 1867. His ^minis- 
tration was most successful, and he espechdly distinguished 
himself by putting all Shakespeare’s historical plays upon^ 
the stage. In 1867 he removed to Vienna, and directed 
the Imperial Theatre there until his death in 1881. 
Among his other works may bo noticed an autobiographical 
sketch of his Munich career, entitled MuncJtener Bilder- 
bogen (1879), Die Amazom^ an art novel of considerable 
merit (1869), translations of several of ShakeH|)eare’s 
comedies, and a treatise on the theatrical administration 
which he understood so well. His life, founded on his 
ixwthumous pajiers, was written by Julius llodenborg in 
1890. He was ennobled by the Emperor of Austria. 
Dingelstedt [lOssesHod few qualifications for the higher 
walks of poetry, but his style, both in prose and verse was 
admirable, and ho might have been the ]xx^t of modern 
social life. It is probable that the imputation of |K)litical 
ai^stasy under which ho laboured imj)edcd tlie full 
exercise of his abilities. (r. g.) 

Dlnffwall, a market-town, royal and parliamentary 
burgh (wick group), railway station, and county town of 
lioss-shire, Scotland, on the north-west shore of the 
Cromarty Firth, 13 J miles north-west of Inverness, A 
small harbour ojKsns on to tlie I^efler river. There are 
county buildings, militia barracks, public hall, a cottage 
hospital, and a public park. There is an academy. Popu- 
lation (1891), 2300; (1901), 2519. 

DInkar Rao, Sir, Ka.t\ (1819-1896), Indian 
statesman, was lK)rn in Katnagiri on 20th December 
1819, being a Maratha Brahman. At fifteen he entered 
the service of the Gwalior state, in which his ancestors 
had served. IhipidJy promoted to tho rcs|)onsib]e charge 
of a division, hcj displayed unusual talents in reorganizing 
the iK)lico and revenue dojiartments, and in reducing chaos 
to order. In 1852 Dinkar Rao became Dewan. Tho events 
which led tt) tlio British victories of Maharajimr and Panniar 
in 1844 had filleil tho shite with mutinous soldiery, ruined 
tho finances, and weakened authority. With a strong hand 
the Dowan suyipressed disorder, al)oli8hed niinous imposts, 
executed public works, and by a reduction of salaries, in- 
cluding his own, turned a deficit into a suqJus. When 
the contingent mutinied, ho never wavered in loyalty ; and 
although tho state troojMi also mutinied in Juno 1858 on 
the approach of Tantia Tojn, he adhered to tho British 
cause, retiring with tho Maharaja Sindhia to the Agra 
fort. After the restoration of order he remained minister 
until Docoml^er 1859, when he resigned. In 1873 ho was 
appointed guardian to tho minor Hana of Dholpur, but 
soon afterwards he resigned, owing to ill-health. In 1875 
tho Viceroy selected him as a Commissioner, with the 
Maharajas Sindhia and Jaipur, and three British colleagues, 
to try the Gaekwar of Baroda on a charge of attempting to 
poison the British Resident No higher honour could have 
been conferred on a British subject. He served in the 
Legislative Council of India, and was frequently consulted 
by Viceroys on difficult questions. An estate was conferred 
upon him, and tho hereditary title of Raja, for his eminent 
services, and he also received the decoration of K.C.S.I. 
He died on 9th January 1896. No Indian statesman of the 
19th century gained a higher reputation, yet ho possessed 
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none of the qualifications which entitled Salar Jung, Madava 
Kao, Kanga Charlu, or Sheshadri Aiyar to fame. He only 
commenced the study of English at the age of fenty, and 
was never able to converse fluently in it; his orthodoxy 
resented social reforms ; he kept aloof from the Congress^ 
and he had received no training in British a^inistration. 
Finally he resigned tho service in 'Gwalior and Dholpur 
just when his work seemed likely to bear most fruit But 
the verdict of posterity has endorsed the favourable opinion 
entertained by his contemporaries. (w. ii.-w.) 

DiO||fni0tllS. Epistle tO> — The one manuscript 
w'hich contained this letter perished by fire at Btrasburg 
in 1870, but happily it had been accurately collated by 
Rouss nine years before. It formed part of a collection 
of works supposed to bo by Justin Martyr, and to this 
mistaken attribution its preservation is no doubt due. 
The end of it is lost, but there followed in the codex tho 
end of a homily, which was attached without a break 
to the epistle : this jx)ints to the loss in some earlier codex 
of imgcs containing the end of the letter and tho beginning 
of the homily. 

Dioguetus has expressed a desire to know what Chris- 
tianity really means — “What is this new race” of men 
who are neither pagans nor Jewsi “What is this new 
interest which has entered into men’s lives now and not 
before ? ” The answer begins with a refutation of the folly 
of worshipping idols, fashioned by human hands and needing 
to be guarded if of precious material. The repulsive 
smell of animal sacrifices is enough to show their mon- 
strous absurdity. Next Judaism is attacked. Jews 
abstain from idolatry and worship one God, but they 
fall into the same error of repulsive sacrifice, and have 
absurd superstitions about meats and sabbaths, circum- 
cision and hew moons. So far tho task is easy ; but the 
mystery of the Christian religion “ think not to learn from 
man.” A iwissage of great eloquence follows, showing 
that Christians have no obvious peculiarities that mark 
them off as a separate race. In spite of blameless lives they 
are hated. Their homo is in heaven, while they live on 
oArth. “In a word, what tho soul is in a body, this the 
Christians are in the world. . . . The soul is enclosed in 
the body, and yet itself holdeth tho body together: so 
Christians are kept in tho world as in a prison-house, and 
yet they themselves hold tho world together.” This 
strange life is inspired in them by the almighty and 
invisible God, who sent no angel or subordinate messenger 
to teach them, but His own Son by whom He created the 
universe. No man could have known God, had He not 
thus declared Himself. “ If thou too wouldst have this 
faith, learn first the knowledge of the Father. For God 
loved men, for whose sake He made the world . . . Knowing 
Him, thou wilt lovo Him and imitate His goodness ; and 
marvel not if a man can imitate God: he can, if God 
will.” By kindness to the needy, by giving them what 
God has given to him, a man can become “ a god of them 
that receive, an imitator of God.” “Then shalt thou 
on earth behold God’s life in heaven; then shalt thou 
begin to speak the mysteries of God.” A few lines after 
this the letter suddenly breaks ofiT. 

Even this rapid summary may show that the writer was 
a man of no o^inary power. Both his thought and his 
language mark him off entirely from Justin Martyr. 
Bishop Lightfoot, who speaks of letter as “one of 
noblest and most impressive of early Christian apologies,” 
places it c. 150 a.d., and inclines to identify Diognetus with 
the tutor of M. Aurelius. Hamack would it later, 
perhaps in the 3rd century. There are some striking 
parallels in method and language to the Apology of 
Aristides, and also to the early “Pkeaching of Peter,” 



DIOMEDE S — D I P H T H E R I A 467 


of which Aristides also has made considerable use (see 
Abistidbs, Apology op). 

The Bpistle may be read in Liffhtfoot's ApoBkalic FaiJun (ed. 
min.), where there is also a translation into English. 

(j. A. R.) 

DIOIfl0Cl0Sp Th0« — ^Two small islands situated in 
the middle of Bering Strait, about a mile apart, between 
which passes the boundary line between the possessions of 
Russia and the United States. They are granite domes 
without a harbour, and are occupied by a small tribe of 
Eskimo (85 in 1890), who have plied the trade of 
middlemen between Asia and America from prehistoric 
times. They are situated in N. lat. 65* 46' ; the western 
is called by the natives Nundrbook, and the eastern, Ignd- 
look. They were discovered by Deshneff in 1648. 

DiSsgydr, a market-town of Northern Hungary, 
miles west of Miskolcz. Population (1891), 6537 ; (1900), 
11,526. The state has here some of the largest iron 
and steel works in tlie country, employing rogudarly, in 
company with the mines, 6000 men. To accommo^tc 
these, two large barrack have been erected, besides 
numerous houses; also schools, hospitals, and other in- 
stitutions. A largo pa|)er-mill likewise deserves mention. 
The Hungarian kings in old times used often to visit the 
now dismantled fortress. 

DIphthsrISU — Great attention has been imd to 
diphriieria in recent years, with some striking results. Its 
cause and nature have been definitely ascertained, the con- 
ditions which influence its prevalence have been elucidated, 
and a specific “ cure ” has Inscn found. In the last respect 
it occupies a unique position at the present time. In the 
case of several other zymotic diseases much has been done 
by way of prevention, little or nothing for treatment ; in 
the case of dif)htheria prevention has failed, but treatment 
has been revolutionized by the introduction of antitoxin, 
which constitutes the most important contribution to prac- 
tical medicine as yet made by bacteriology. 

The exciting cause of diphtheria is a micro-organism, 
identified by Klobs and Loffler in 1883. A description of 
Cmuumilon found under the heading of Pathology 

* {ParoMtic Diseases), It has been shown by 
ex|)eriment that the symptoms of di])hthcria, including the 
after-effects, are produced by a toxin derived from the 
micro-organisms which lodge in the air-passages and 
multiply in a susceptible subject. The natural history of 
the organism outside the body is not well understood, but 
there is some reason to believe that it lives in a dormant 
condition in suitable soils. Recent research does not favour 
the theory that it is derived from defective drains or 
** sewer gas,” but these things, like damp and want of sun- 
light, probably promote its spread, by lowering the health 
of persons ex][K)sed to them, and particularly by causing an 
unhealthy condition of the throat, rendering it susceptible 
to the contagion. Defective drainage, or want of drainage, 
may also act, by polluting the ground, and so providing a 
favourable soil for the germ, though it is to be noted that 
** the steady increase in the diphtheria mortality has coin- 
cided, in point of time, with steady improvement in regard 
of such sanitary circumstances as water supply, sewerage, 
and drainage” (Thome Thome). Cats and cows are sus- 
ceptiblo to the mphtheritic bacillus, and fowls, turkeys, and 
o^er birds have been known to suffer from a disease like 
diphtheria, but other domestic animals appear to be more 
or less resistant or immune. In human beings the mere 
presence of the germ is not sufficient to cause disease ; there 
must also be susceptibility, but it is not known in what 
that consists. Individuals exhibit all degrees of resistance 
up to complete inununity. Children are far more suscept- 
ible than adults, but even children may have the Klebs- 


Loffler bacillus in their throats without showing any 
sjrmptoms of illness. Altogether there are many 0133001*6 
points about this micro-organism, which is apt to assume 
a puzzling variety of forms. Nevertheless its identification 
has greatly facilitated the diagnosis of the disease, which 
was previously a very difficult matter, often detemiined in 
an arbitrary fashion on no particular principles. Diphtheria, 
as at present understood, may be defined as sore throat in 
which the bacillus is found; if it cannot be found, the 
illness is regarded os something else, unless the clinical 
symptoms are quite unmistakable. One result of this is 
a large transference of registered mortality from other 
throat affections, and particularly from croup, to diphtheria. 
Croup, which never had a well-defined ap])lication, and is 
not recognized by the College of Physicians as a synonym 
for diphtheria, appears to be dying out from the medical 
vocabulary in Great Britain. In France the distinction 
has never been recognized. 

Dix>htheria is endemic in all £uro])ean and Aiuericau 
countries, and is ai)parently increasing, but the incideiux^ 
varies greatly. It is far more prevalent on tlie 
Continent than in Plngland, and still more so in i^ce' 
the United States and Canada. The following 
table, compiled from figures collected by Dr Newsholmc, 
shows how London compares with some foreign cities. The 
figures give the mean death-rate from diphtheria and croup 
for the term of years during which records have been kei)t. 
The i)criod varies in different cases, and therefore the com- 
jmrison is only a rough one. 

Mean Peaih-Fales from Diphtheria and Croup per Million living. 


New York 

. 1610 

Munich . 

. 990 

Chicago . 

. 1400 

Milan 

. 990 

Buenos Aires . 

. 1860 

Florence . 

. 830 

Trieste 

. 1300 

Vienna 

. 770 

Dresden . 

. 1290 

Stockholm 

. 720 

Berlin 

. 1190 

St Petersburg . 

. 650 

Boston 

. 1160 

Moscow . 

. 640 

Marseilles 

. 1180 

Paris 

. 630 

Christiania 

. 1090 

Hamhui g . 

. 490 

Budapest . 

. 1880 

London . 

. 886 


There is comi)aratively little diphtheria in India and 
Jax>an, but in Eg 3 rpt, the CayKs, and Australasia it prevails 
very extensively among the urban |>opulations. The mor- 
tality varies greatly from year to year in all countries and 
cities. In Berlin, for instiince, it has oscillated between a 
maximum of 2420 in 1883 and a minimum of 340 in 
1896; in New York between 2760 in 1877 and 680 in 
1868; in Christiania between 3290 in 1887 and 170 in 
1871. In some American cities still higher maxima have 
been recorded. In other words, diiditheria, though always 
endemic, exhibits at times a great increase of activity, and 
becomes epidemic or even xiandemic. The following table 
shows fairly well the jieriodical rise and fall in England 
and Wales. Diphtheria and croup are given both sex>arately 
and together, showing the increasing transference from one 
to the other of late years. Diphtheria was first entered 
separately in the year 1859, with which the table begins. 


DetUhs from Diphtheria aivd Croup per Million living in 
England and 


Years. 

Diphtheria. 

Croup. 

IHphtheria 
and Croup. 

1859 . 



7)17 

286 

803 

1860 . 



261 

220 

481 

1861-70 



185 

246 

431 

1871-80 



121 

168 

289 

1881-90 



168 

144 

807 

1891-95 



254 

70 

824 

1896-97 



269 

43 

312 

1898 . 



244 

27 

271 

1899 . 



293 

82 

825 

. 
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Several facts are rougUy indicated by this table. It 
begins ivith an extremely severe epidemic, which has not 
been approached since. Then follows a fall extending over 
twenty years. On the whole this diminution was progres- 
sive, though not in reality so steady as the decennial 
grouping makes it appear, being interrupted by smaller 
oscillations in single years and groups of years. Still the 
main fact holds good. After 1880 an opposite movement 
began, likewise interrupted by minor oscillations, but on 
the whole progressive, and culminating in the year 1893 
with a dea^-rate of 389, the highest recorded since 1865. 
After 1806 a marked fall again took place. This id jiartly 
a(!counted for by the use of antitoxin, which only began on 
a considerable scale in 1895, and did not become general 
until a year or two later at least. Probably its effects are 
only now being fully felt, and they undoubtedly affect the 
iiegistrar-OenerfiJ’s returns, which record mortality, not 
prevalence — that is to say, the number of deaths, not of 
cases. The factor, therefore, must not be forgotten, but it 
can liardly account for the whole of the diminution. 

On the whole, we get clear evidence of an epidemic rise 
and fall, which may semi to dis])oso of some erroneous 
conceptions. The belief, held until nsceutly, that dij)htheria 
is steadily increasing in Groat Britain was obviously pre- 
mature ; it did rise over a series of ycuirs, but has now ebbed 
again. Moreover, the gcmeral ])revalence during the last 
thirty years has been notably loss than in the previous 
twelve years. Yet it is during years since 1870 that 
compulsory education lias been in existence and main 
drainage chiefly carried out. It follows that neither school 
attendance nor sewer gas exorcises such an im^iortant 
influence over ilie epidcmicity of diphtheria as some other 
conditions. What are those conditions? Dr Newsholme 
has advanced the theory, based on an elaborate examina- 
tion of statistics in various countries, that the activity of 
diphtheria is connected with the rainfall, and he lays down 
the following general induction from the facts ; ** Diphtheria 
only becomes epidemic in years in which the rainfall is 
deficient, and the epidemics are on the largest scale when 
three or more years of deficient rainfall follow each other.” 
He points out that the coniiiarative rarity of diphtheria in 
tropical climates, which are characterized by excessive rain- 
fall, and its greater prevalence in continental than in 
insular countries, confinn his theory. His observations 
seem quite contrary to the view laid down by various 
authorities, and hitherto generally accepted, that wet weather 
favours diphtheria. The two, however, are not irreconcil- 
able. The key to the problem — and possibly to many 
other epidemiological jiroblems — may perhaps be found in 
tlie movements of tlie subsoil water. It has been suggested 
by different observers, and imrticularly by Mr M. A. 
Adams, who has for some years made a study of the sub- 
soil water at Maidstom;, that there is a definite connexion 
between it and diphtheria. In England the imderground 
water normally reaches its lowest level at the end of the 
summer ; then it gradually rises, fed by percolation from 
the winter rains, reaching a maximum level about the end 
of March, after which it gradually sinks. This maximum 
level Mr Adams calls the annual spring cleaning of the 
soil, and his observations go to show that when the normal 
movement is arrested or disturbed, diphtheria becomes 
active. Now that is what happens in |)eriods of drought. 
The underground water does not rise to its usual level, and 
there is no spring cleaning. The hypothesis, then, is this ; 
The diphtheria bacillus lives in the soil, but is “drowned 
out ” in wet periods by the subsoil water. In droughty ones 
it lives and flourishes in the warm, dry soil ; then when rain 
comes, it is driven oiit with the ground air into the houses. 
This process will continue for some time, so that epidemic 
outbreaks may well seem to be associated with wet But 


they begin in droughty and are stopped by long-continued 
periods of copious raiziialL This is quite in keeping with 
the observed fact that diphtheria is a seasonal disease, 
always most prevalent in the last quarter of the year. 
The summer develops the |K>i8on in the soil, the autumnal 
rains bring it out The fact that the same cause does not 
produce the same effect in tropical countries may perhaps 
be explained by the extreme violence of the alternations, 
which are too great to suit this particular micro-organism, 
or possibly the regularity of the rainfall prevents its 
development 

The foregoing hypothesis is sup|)ortcd by a good deal of 
evidence, and notably by the concurrence of the great 
epidemic or pandemic prevalence in Great Britom, culmin- 
ating in 1859, with a prolonged j^riod of exceptionally 
deficient rainfall. Again, the highest death-rate registered 
since 1865 w^as in 1893, a year of .similarly exceptional 
drought But it is no more tlian an hypothesis, and the 
fate of former theories is a warning against drawing con- 
clusions from statistics and records extending over too 
short a period of time. Tlie warning is particularly neces-* 
sary in connexion with meteorological conditions, which 
are apt to uj^et all calculations. As it hapjiens, a period 
of deficient rainfall even greater than that of 1854-58 has 
recently been exjierienced. It began in 1 893 and culminated 
in the extraordinary season of 1899. The dry years were 
1893, 1895, 1896, 1898, and 1899, and the deficiency of 
rainfall was not made good by any considerable excess in 
1894 and 1897. It surpassed all records at Greenwich; 
streams and wells ran dry all over the country, and the 
flow of the Thames and Lea was reduced to the lowest 
point ever recorded. There sliould l)o, according to the 
theory, at least a very large increase in the prevalence of 
diphtheria. To a certain extent it has held good. There 
was a marked rise in 1893-96 over the preceding jssriod, 
though not so large as might have been exjiected, but it 
was followed by a decided fall in 1897-98. The experience 
of 1898 contradicts, that of 1899 supports, the theory. 
Further light is therefore required ; but |>erhaps the failure 
of the recent drought to produce results at all comparable 
with the epidemic of the ^fifties may be due to variations in 
the resistance of the disease, which differs widely in different 
years. It may also bo due in ^mrt to improved sanitation, 
to the notification of infectious diseases, the use of isolation 
hospitals, w'hich have greatly developed in quite recent 
years, and, lastly, to the beneficial effects of antitoxin. If 
these be the real explanations, then scientific and adminis- 
trative work has not been thrown away after all in com- 
bating this very painful and fatal enemy of the young. 

The conditions governing the general prevalence of 
diphtheria, and its epidemic rise and fall, which have just 
been discussed, do not touch the question of 
actual dissemination. The contagion is spread by 
means which are in constant operation, whether 
the general amount of disease is great or smaU. Water, so 
im{x>rtant in some epidemic diseases, is believed not to ho 
one of them, though a negative proof based on absence of 
evidence cannot accept^ as conclusive. On the other 
hand, milk is undoubtedly a means of dissemination. Several 
outbreaks of an almost explosive character, besides minor 
extensions of disease from one place to another, have been 
traced to this cause. Milk may be contaminated in various 
ways, — at the dairy, for instance, or on the way to customers, 
— hut several cases, investigated by the officers of the Local 
Government Board and others, have been thought to point 
to infection from cows suffering from a diphthentic affection 
of the udder. The (lart played by atirial convection is 
undetermined, but there is no reason to suppose that the 
infecting material is conveyed any distance by wind or air 
currents. Instances which seem to point to the contrary 
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may be explained in other ways, and particularly by the 
fact, now fuUy demonstrated, that persons suffering from 
minor sore throat, not recogniased as diphtheria, may ca^ 
the disease about and introduce it into other lo^ties. 
Human intercourse is the most important means of dissem- 
ination, the contagion passing from person to person either 
by actual contact, as in kissing, or by the use of the same 
utensils and articles, or by mere proximity. In the last 
case the germs must be supposed to be air-borne for short 
distances, and to enter with the breath. Hooms appear 
liable to become infected by the presence of diphtheritic 
cases, and so spread the disease among other persons using 
them. At a small outbreak which occurred at Darenth 
Asylum in 1898 the infection clung obstinately to a 
(larticular ward, in spite of the prompt removal of all cases, 
and fresh ones continued to occur until it had been 
thoroughly disinfected, after which there were no ihore. 
The part played by human intercourse in fostering the 
spread of the disease suggests that it would naturally be 
more prevalent in uxban communities, where ^loople con- 
gregate together more, than in rural ones. This is at 
variance with the conclusion laid down by some authorities, 
that in this country diphtheria used to affect chiefly the 
sparsely |X>pulated districts, and though tending to become 
more urban, is still rather a rural disease. That view is 
based upon an analysis of the distribution by counties in 
England and Wales from 1855 to 1880, and it has lieeu 
generally accepted and repeated until it has become a sort 
of axiom. Of course the facts of distribution are facts, but 
the general inference drawn from them, that diphtheria 
|)eculiarly affects the country and is changing its 
may be erroneous. Dr Newsholme, by taking a wider 
liasis of experience, has arrived at the opposite conclusion, 
and finds that diphtheria does not, in fact, flourish more 
in sparsely peopled districts. **When a sufficiently long 
series of years is taken,” he says, “it apjxjars clear that 
there is more diphtheria in urban than in rural communi- 
ties.” The rate for London has always been in excess of 
that for the whole of England and Wales. Its distribution 
at any given time is determined by a number of circum- 
stances, and by their incidental co-operation, not by any 
property or predilection for town or country inherent in 
the disease. There are the epidemic conditions of soil and 
rainfall, previously discussed, which vary widely in different 
localities at different times ; there is the steady influence of 
regular intercourse, and the accidental element of special 
distribution by various means. These things may combine 
to alter the incidence. In short, accident plays too great a 
part to permit any general conclusion to be drawn from 
distribution, except from a very wide basis of exixjrionce. 
The variations are very great and sometimes very sudden. 
For instance, the county of London has for years headed 
the list, having a far higher death-rate than any other. 
In 1898 it dropped to the fifth place, and was surpassed 
by Rutland, a purely rural county, which had the lowest 
mortality of all in the previous year and very nearly the 
lowest for the previous ten 3 mars. Again, South Wales, 
which had a low mortality for some years, has recently 
and rapidly become a diphtheria district, and in 1898 had 
the highest death-rate in the whole country. Staffordshire 
and B^fordshire show a similar rise, the one an urban, 
the other a rural, county. AU the northern counties, both 
rural and urban, — ^namely, Northumberland, Durham, Cum- 
berland, Westmorland, Lancashire, Yorkshire, Cheshire, 
and Lincolnshire, — ^had a very high rate in 1861-70, and a 
low one in 1896-98. It is obviously unsafe to draw 

S Qeral conclusions from diatribation data on a small scale. 

phtheria appears to creep about very slowly, as a rule, 
from placfe to places and from one part of a hurge town to 
anothm'; it forsakes one district appears in another; 
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occasionally it attacks a fresh locality with groat energy, 
presumably because the local conditions are exceptionally 
favourable, which may bo duo to the soil or, possibly, to the 
susceptibility of the inhabitants, who are, so to speak, 
virgin ground. But through it all personal infection is the 
chief means of spread. 

The acceptance of this doctrine has directed great atten- 
tion to the practical question of school influence. There 
is no doubt whatever that it plays a very considerable 
part in spreading diphtheria. The incidence of the disease 
is chiefly on children, and nothing so often and regularly 
brings largo numbers together in close contact under the 
same roof as school attendance. Nothing, in fact, 
furnishes such constant and extensive opportunities for 
personal infection. Many outbreaks have definitely b^n 
traced to schools. In London the subject has been very 
fully investigated by Dr Shirley Murphy, the Medical 
Officer of Health to the County Council, and by Dr W. 
R. Smith, who fills the same post for the London School 
Board. Dr Murphy has shown that a special incidence 
on children of school ago began to manifest itself after tlie 
adoption of compulsory education, and that the summer 
holidays are marked by a distinct diminution of cases, 
which is succeeded by an increase on their return to 
school. Dr W. R. Smith’s observations are directed 
rather to minimizing tlie effect of school influence, and to 
showing that it is less imj)ortant than other factors ; which 
is doubtless true, as has been already remarked. It 
apxH)ars that the heaviest incidence falls ui)on infants 
under school age, and that liability diminishes progres- 
sively after school age is reached. But this by no means 
disjiOBeB of the im]x>rtance of school influence, as the 
younger children at home may Ite infected by older 
ones, who have picked up the contagion at school, but, 
being less susceptible, are less severely affected and 
exhibit no worse symptoms than a sore throat. From a 
practical point of view the problem is a difficult one to 
deal with, as it is virtually impossible to ensure the 
exclusion of all infection, on account of the deceptively 
mild fonns it may assume; but considering how very 
often outbreaks of diphtheria necessibite the closing of 
schools, it would probably ho to the advantage of the 
authorities to discourage, rather than to comijel, the 
attendance of children with sore throats. A fact of some 
interest revealed by statistics is that in the earliest years 
of life the incidence of diphtheria is greater upon male 
than upon female children, but from three years onwards 
the position is reversed, and with every succeeding year 
the relative female liability becomes greater. Tills is 
proliably due to the habit of kissing maintained among 
females, but more and more abandoned by boys from 
babyhood onwards. It emphasizes the part }>layed by 
iwrsonal infection. 

All those considerations suggest the importance of 
segregating the sick in isolation hospitals. Of late years 
this preventive measure has been carried out with increas- 
ing efficiency, owing to the better provision of such 
hospitals and the greater willingness of the public to 
make use of them; and probably die improvement so 
effected has had some share in keeping down the pre- 
valence of the disease to comparatively moderate propor- 
tions. Unfortunately, the complete segregation of 
infected persons is hardly possible, because of the mild 
symptoms, and even absence of symptoms, exhibited by 
some individuals. A further difficulty arises with refer- 
ence to the discharge of patients. It has been proved 
that the bacillus may jiersist almost indefinitely in the air- 
liassages in certain cases, and in a considerable proportion 
it does persist for several weeks after convalescence. On 
returning home such cases may, and often do, infect others. 
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Since antitoxin was introduced in 1894 it hati over- 
nhadowed all other methods of treatment We owe this 
drug originally to the Berlin school of bacteri- 
nmtmnt. jiarticularly to Dr Behring. The 

idea of making use of serum arose about 1890, out of 
researches macle in connexion with Metschnikoff’s theory 
of pliagocytosis, by which is meant the action of the 
phagocytes or white corpuscles of the blood in destroying 
the bacteria of disease. It was shown by the German 
bacteriologists that the serum or liquid part of the blood 
plays an equally or more im{)ortant i}axt in resisting 
disease, and the idea of combating the toxins 2 )roduced by 
jiathogenic bacteria with resistant serum injected into the 
blood ]>rcscnted itself to several workers. The idea wtus 
followed uj) and worked out indejieudently in France and 
Germany, so successfully that by the year 1 894 the serum 
treatment hjid been tried on a considerable scale with most 
encouraging results. Some of thest^ were published in 
Germany in the earlier [lart of that year, and at the Inter- 
national Hygienic Congress, held in BudaiJest a little later, 
Dr lioux, of the Inatitut Pasteur, whosci experience was 
somewhat more extensive than that of his German col- 
leagues, read a jMqier giving the result of several hundred 
cases tnsated in J'aris. When all allowance for errors had 
been made, they showed a remarkable and even astonishing 
reduction of mortality, fully confirming the conclusions 
drawn from the Gorman experiments. This consensus of 
indeiKUident ojunion jiroved a great stimulus to further 
trial, and before long one clinufiie after another told the 
same tale. The evidence was so favourable that Pro- 
fessor Virchow- -the hist man to he carried away by a 
nov(jlty — declared it the imperative duty of medical men 
to use the new remedy” (The Tinuie^ 19th October 1894). 
Since then an enormous mass of facts has accumulated 
from all quarters of the globe, all testifying to the value of 
antitoxin in the treatment of dij^htheria. The exjierience 
of the hospitals of the London Metn) 2 >olitan Asylums Board 
for five years may he given as a particularly instructive 
illustration, because it represents a jirolonged experiment 
on an immense s<;alo, and l)ecause the mortality was 
already couq>aratively low in those hospitals before the use 
of antitoxin. 


Anmuil Cane Mortality in Metropolitan Asylutns BoanVe 
Uospildle, 

Befork Antitoxin. I After Antitoxin. 


Yijar. 

HorUlity 

Year, 


Mortality 

jior cent. 


INir rent. 

1800 . 

. 33Tj5 

1890 . 


. 22-86 

1891 . 

. 30*61 

1896 . 

, 

. 21-20 

1892 . 

. 29-61 

1897 . 

, 

. 17-79 

1898 . 

. 30*42 

1898 . 

, 

. 16-37 

1894 . 

. 29*29 

1899 . 

. 

. 13-95 


The number of cases dealt with in the five antitoxin 
years was 32,835, or an average of 6567 a year, and the 
broad result is a reduction of mortality by more than one- 
half. It is a fair inference that the treatment saves the 
lives of about 1000 children every year in London alone. 
This refers to all cases. Those wMch occur in the hospitals 
as a sequel to scarlet fever, and consequently come under 
treatment from the commencement, show very much more 
striking results. The case mortality, which was 46*8 |)cr 
cent, in 1892 and 68*8 per cent, in 1893, lias been reduced 
to 3*6 per cent since the introduction of antitoxin. But 
the evidence is not from statistics alone. The beneficial 
effect of the treatment is equally attested by clinical 
observation. Dr Boux’s original account has been con- 
firmed by a cloud of witnesses year after year. One may 
say,” he wrote, “that the appearance of most of the 
^Hitiente is totally different from what it used to be. The 
liale and leaden faces are scarcely seen in the wards; the 


expression of the children is brighter and more lively.” 
Adult patients have described the relief afforded by 
inoculation; it acts like a charm, and lifts the deadly 
feeling of oppression off like a cloud in the course of a few 
hours. Finally, the counteracting effect of antitoxin in 
preventing the disintegrating action of the diphtheritic 
toxin on the nervous tissues has been demonstrated 
2 jathologically. There are some who still affect scepticism 
as to the vdue of this drug. They cannot be acquainted 
with the evidence, for if the efficacy of antitoxin in the 
treatment of diphtheria has not been proved, then neither 
can the efficacy of any treatment for anything be said to 
be proved. Prophylactic projjerties are also claimed for 
the serum ; but protection is iiecossarily more difficult 
to demonstrate than cure, and though there is some 
evidence to support the claim, it has not been fully made 
out. 

Authobitieh. — Adams. Puhlie Healthy vol. vii. — T horne 
Thorn K. Milroy Leeiurea^ 1891. — Newsholme. JSpidemie 
Diphtheria, — W. R. Smith. Uarhen Leetarte^ 1899. — Murphy. 
Beport to London Cowniy ConnaU^ 1894, — SiMS WooDHEAi). 
Iteport to Metropolitan Asylums Boards 1901. (a. 8 l ) 

DIrSChAU. a town of Prussia, jjroviuce of West 
Prussia, on the left bank of the Vistula, 20 miles south 
from Danzig and at the junction of im{X)rtant linos of 
railway. The river is here crossed by two fine iron 
bridges. The older structure dating from the year 1857, 
originally used for the railway, is now given up to road 
traffic, and the railway carried by a new bridge com- 
2 >leted in 1891. Dirschau has railway workshojis and 
manufactories of sugar, agricultural implements, and 
cement. During the war with Poland, Gustavus Adol- 
phus made it his headquarters for many months after 
its ca 2 )ture in 1626, Population (1885), 11,146; (1900), 
12,808. 

Distribution. See Zoological Distribution. 

District of Coiumbia. See Washington, the 
capital of the United States. 

Dittsrsbachp a village of Prussia, i)rov. Silesia, 
3 miles by rail south-east from Waldenburg and 50 miles 
south-west from Breslau. It has coal-mines, bleachfields, 
and match factories. Population (1900), 9371. 

DiUp an island and town of India, belonging to Portugal, 
and situated at the south extremity of the [Kininsula of 
Kathiawar. Area of district, 20 square miles. Population, 
13,206. Many of the inhabitants are the well-known 
Banyan merchants of the East Coast of Africa and Arabia. 
Native S 2 >irits are distilled from the palm, salt is made, 
and fish caught. 

Dlvldendp the net profit periodically divisible 
among the proprietors of a joint-stock compiny in projior- 
tion to their respective holdings of its capital. Dividend 
is not interest, iJthough the word dividend is frequently 
applied to payments of interest ; and a failure to pay 
dividends to shareholders does not, like a failure to pay 
interest on borrowed money, lay a company ojjen to being 
declared bankrupt. In liankniptcy a dividend is the 
proportionate share of the proceeds of the debtor’s estate 
received by a creditor. The Companies Act, 1862, pro- 
vides that no dividend shall be {layable except out of the 
profits arising from the business of the company, but, in 
the case of comjNinies incorporated by special Act of 
Parliament for the construction of railways and other 
public works which cannot be completed for a considerable 
time, it is sometimes provided that interest may during 
construction be paid to the subscribers for shares out of 
capital All dividends are payable in cash, while the divi- 
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dends on the diaiea of a few American railroad companiea 
are occasionally made payable either in cash or in new 
shares of the company at the proprietor’s option. Most 
companies divide their capital into at least two classes, 
^‘preference” shares and ^’ordinary” shares, of which 
the former are entitled out of the profits of the company 
to a preferential dividend at a fixed rate, and the latter 
to whatever remains after payment of the preferential 
dividend and any fixed charges. Before, however, a 
dividend is paid, a part of the profits is often carried to 
a ** reserve fund.” The dividend on preference shares is 
either cumulative ” or contingent on the profits of each 
separate year or half-year. When cumulative, if the 
profits of any one year are insufficient to fiay it in full, 
the deficiency has to be made good out of subsequent 
profits. A cumulative preferential dividend is sometimes 
said to be “guaranteed,” and preferential dividends jiayable 
by all companies registered under the Companies Acts, 1862 
to 1900, are cumulative unless stipulated to otherwise. 
Certain public comimnies are* forbidden by Parliament to 
pay dividends in excess of a prescribed maximum rate, 
but this restriction has been happily modified in some 
instances, notably in the case of gas companies, by the 
institution of a sliding scale, under which a gas comjMiny 
may so regulate the price of gas to be charged to con- 
sumers that any reduction of an authorized standard price 
entitles the company to make a proportionate increase of 
the autholized dividend, and any increase above the 
standard price involves a proportionate decrease of 
dividend. Dividends are usually declared yearly or 
half-yearly ; and before any dividend can be {uiid it is, as 
a rule, necessary for the directors to submit to the share- 
holders, at a general meeting called for the purpose, the 
accounts of the comjmny, with a report by the directors 
on its {)osition and their recommendation as to the rate of 
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the proixised dividend. The articles of association of a 
company usually provide that the shareholders may accept 
the directors’ recommendation as to dividend or may 
declare a lower one, but may not declare a higher on^e 
than the directors recommend. Directors fretiucntly 
have power to pay on account of the dividend for the 
year, without consulting the shareholders, an “ interim 
dividend,” which on ordinary shares is generally at a 
much lower rate than the final or regular dividend. An 
exceptionally high dividend is often distributed in the slia])c 
of a dividend at the usual rate supplemented by an addi- 
tional dividend or “ bonus.” Payment of dividends is made 
by means of cheques sent by |K)8t, called “dividend 
warrants.” All dividends are subject to income-tax, and 
by most comjxanies dividends are paid “ less income-tax,” 
in which case the tax is deducted from the amount of 
dividend payable to each proprietor. When imid without 
such deduction a dividend is said to be “ fnn? of income- 
tax.” In the latter case, however, the company has to 
moke provision for payment of the tax before declaring 
the dividend, and the amount of its divisible profits and 
the rate of dividend which it is able to declare are con- 
sequently to that extent reduced. In respect of consols 
and certain other securities, holders of amounts of less 
than £1000 may instruct the Ikink of England or 
Bank of Ireland to receive and invest their dividends. 
With few exceptions, the prices of securities dealt in on 
the Stock Exchange include any accruing dividend not 
|Hiid up to the date of purchase. As soon as a pri(;e 
ceases to include any accruing dividend, it is marked “ ex 
dividend ” or “ x.d.” The expression “ cum dividend ” is 
used to signify tliat the price of the security dealt in 
includes a dividend which, in the absence of any sti])u- 
lation, might be supposed to belong to the seller of the 
security. (s. d. h.) 
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D ivorce is the dissolution, in whole or in jjart, of 
the tie of marriage. It includes both the complete 
abrogation of the marriage relation known as a divorce a 
vinculo matriTnonii, which carries with it a iK)wer on the part 
of both parties to the marriage to remarry other jiersons or 
each other, and also that incomplete severance not involv- 
ing powers to remarry, which was formerly known as 
divorco a vvemd et tJuoro, and has in England Iksou termed 
“judicial sei)aration.” Less strictly, divorce is commonly 
understood to include judicial declarations of nullity of 
marriage, which, while practically terminating the marriage 
relation, proceed in law on the basis of the marriage never 
having been legally established. The conditions under 
which, in different communities, divorce has at different 
times been permitted, vary with the asjjects in which the 
relation of marriage has been regarded. When marriage 
has been deemed to bo the acquisition by the husband of 
property in the wife, or when it has been regarded OiS a 
mere agreement between i)ersons cajiable both to form and 
to dissolve that contract, we find that marriage has been 
dissoluble at the will of the husband, or by agreement of 
the husband and wife. Yet even in these cases the interest 
of the whole community in the purity of marriage relations, 
in the {)ecuniary bearings of this particular contract, and 
the condition of children, has led to the imjxisition of 
restrictions on, and the attachment of conditions to, the 
termination of the obligations consequent on a marriage 
legally contracted. But the main restrictions on liberty of 
divorce have arisen from the conception of marriage enter- 
tained by religions, and especially by one religion. 
Christianity has had no greater practical effect on the life 


of mankind than in its belief that marriage is no mere 
civil contract, but a vow in the sight of Qod binding the 
})arties by obligations of conscience above and beyond those 
of civil law. Translating this conception into jiractice, 
Christianity not only ])rofoundly modified the legal con- 
ditions of divorce as formulated in the Roman civil law, 
but in its own canon hiw defined its own rule of divonre, 
going so far as in the Western (at least in its unreformed 
condition), thougli not the Eastern, branch of Christendom 
to forbid all complete divorces, that is to sjiy, all dissolu- 
tions of marriage carrying with them the right to remarry. 

The Rorfum Law of Divorce before Justivian. — The 
history of divorce, therefore, practically begins with the 
law of Rome. It took its earliest colour from that con- 
ception of the patria potealm^ or the i)0wer of the head 
of the family over its members, which enters so dcoi)ly 
into the jurisprudence of ancient Rome. TIic wife was 
transferred at marriage to the authority of her husband, 
in manvs^ and consequently became so far subject to him 
riiat he could, at his will, renounce his rules over her, and 
terminate his com]ianionship, subject at least to an adjust- 
ment of the pecuniary rights which were disturbed by such 
action. So clearly was flie power of the husband derived 
from that of the father, that for a long j)oriod a father, in 
the exercise of his poteetaey could take his daugliter from 
her husband against the wishes of both. It may Iw pre- 
sumed that this power, anomalous as it apfxjani, was not 
unexercised, as we find that a constitution of Antoninus 
Pius prohibited a father from disturbing a harmonious 
union, and Marcus Aurelius afterwards limited this pro- 
hibition by allowing the interference of a father for strong 
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and jiiBt cause. Magnd etju$td cavsd interveniente. Ex- 
cept in so far as it was restrained by special legislation, 
the authority of a husband in the matter of divorce was 
absolute. As early indeed, however, as the time of 
liomulus, it is said that the State asserted its interest in 
the j^ermanence of marriage by forbidding the repudiation 
of wives unless they were guilty of adultery or of drinking 
wine, on ptiin of forfeiture of the whole of an offender’s 
projKsrty, one-half of which went to the wife, the other to 
Ceres. But the law of the XII. Tables, in turn, allowed 
freedom of divorce. It would appear, however, that the 
sense of the community was so far shocked by the in- 
humanity of treating a wife as mere projierty, or the risk of 
regarding marriage as a mere terminable contract, that, 
without crystallizing into positive enactment, it operated 
to prevent the exercise of so harsh and dangerous a jiower. 
It is said that for 500 years no husband took advantage 
of his jK)wer, and it was then only by an order of a 
Censor, liowever obtained, that 8purius (Jarvilius Ruga 
repudiated his wife for barrenness. We may, however, be 
],)erinittod to doubt the genuineness of this Censorial 
order, or at least to conjecture the iiiliuence under which 
tho (Censor was induced to intervene, when wo find that 
in another instance, that of L. Antonins, a Censor pun- 
ished an unjust <livorce by expulsion from tho Senate, 
and that the exorcise of their power by husbands increased 
to a great and alarming extent. l*n)bably few of the 
admirers of the greatest of Roman orators have not re- 
gretted his Hummc'iry and w'holly infonnal repudiation of 
Torentia. At last the lejc Julia de adidteriu^ while recog- 
nizing a power of divorce both in tho husband and in 
the wife, imiiosed on it, in the jmblic interest, serious 
restrictions and consecpiences. It required a wTitten bill 
of divorce (liftellvs re 2 mdii) to be given in the presence of 
seven witnesses, who must be Roman citizens of age, and 
the divorce must bo ])ublicly registered. The act was, 
however, ]>urely an act of the jmrty [lerfonning it, and no 
idea of judicial interference or contract seems to have been 
entertained. It was not necessary for either husband or 
wife giving the bill to acquaint the other with it before 
its execution, though it w^as considered proi)er to deliver 
the bill, when made, to the other jMirty. In this way a wife 
could divorce a lunatic husband, or the of a 

lunatic wife could divorce her fn)m her husband. But the 
lex Julia was also the first of a series of enactments by which 
}iecuniary consequences were imposed on divorce both by 
husbands and wives, whether tho intention was to restrain 
divorce by penalties of this nature, or to readjust iwcuniary 
relations settled on the basis of marriage and disturbed by 
its rupture. It was y)rovided that if the wife w^as guilty 
of adultery, her husband in divorcing her could retain 
one-sixth of her but if she hod committed a less 
serious offence, one-eighth. If the husband was guilty of 
adultery, he had to make immediate restitution of her 
dowry, or if it consisted of land, the annual proceeds for 
three years ; if he was guilty of a less serious offence, he 
had six months within which to restore the doe. If l^th 
I)artiea were in fault, no yienalty fell on either. The lex 
Julia was followed by a series of acts of legislation ex- 
tending and modifying its provisions. The legislation of 
Constantine, a.d. 331, specified certain causes for which 
alone a divorce could take . place without the imposition of 
pecuniary penalties. There were throe causes for which a 
wife could divorce her husband with impunity : (1) murder, 

(2) preparation of poisons, (3) violation of tomlm ; but if 
she divorced him for any other cause, such as drunkenness, 
or gambling, or immor^ society, she forfeited her dowry 
and incurred the further penalty of dei)ortation. There 
were also three causes for which a husband could divorce 
his wife without incurring any penalty: (1) adultery, (2) 


preparation of poisons, (3) acting as a procuress. If he 
divorced her for any other cause, he forfeited all interest 
in her dowry; and if he married again, the first wife could 
take the dowry of the second. 

In A-B. 421 the emperors Honorius and Theodosius 
enacted a law of divorce which introduced limitations on 
the power of remarriage as an additional penalty in certain 
cases. As regards a wife : (1) if she divorced her husband 
for grave reasons or crime, she retained her dowry and 
could remarry after five years; (2) if she divorced him 
for criminal conduct or m^erate faults, she forfeited her 
dowry, became incapable of remarriage, and liable to 
deportation, nor could the emperor’s jirerogativo of pardon 
be exerted in her favour. As regards a husband : if he 
divorced his wife (1) for serious crime, he retained tho 
dowry, and could remarry immediately ; (2) for criminal 
conduct, he did not retain the dowry, but could remarry ; 

(3) for mere dislike, ho forfeited the property brought into 
the marriage, and could not remarry. 

In A.D. 449 the law of divorce was rendered simpler 
and certainly more facile by Theodosius and Valentinian. 
It was provided that a wife could divorce her husband 
without incurring any penalty if he was convicted of any one 
of twelve offences : (1) treason, (2) adultery, (3) homicide, 

(4) jioisoning, (5) forgery, (6) violating tombs, (7) stealing 
from a church, (8) robbery, (9) cattle - stealing, (10) 
attempting his wife’s life, (11) l)oating his wife, (12) 
introducing immoral women to his house. If tho wife 
divorced her husband for any other cause, she forfeited 
her dowry, and could not marry again for five years. A 
husband could divorce his wife without incurring n 
l)enalty for any of these reasons except tho last, and 
also for the following reasons: (1) going to dine with 
men other than her relations without the knowledge or 
against the wish of her husband; (2) going from home 
at night against his wish without reasonable cause; (3) 
frequenting the circus, theatre, or amphitheatre after 
being forbidden by her husband. If a husband divorced 
his wife for any other reason, he forfeited all interest 
in his wife’s dowry, and also any property he brought 
into the marriage. 

The above sketch of the legislation prior to the time 
of Justinian, while it indicates a desire to place the 
husband and wife on something like terms of equality as 
regards divorce, indicates also, by its forbidding remarriage 
and by its pecuniary provisions in certain cases, a sense in 
the community of the importance in the public interest 
of restraining the violation of the contract of marriage. 
But to tho Roman marriage was primarily a contract, 
and therefore side by side with this legislation there 
always existed a jwwer of divorce by mutual consent. 
We must now turn to those principles of the Christian 
religion which, in combination with the legislation above 
described, produced the law formulated by Justinian. 

The Ghrietian View of Divorce. — The Christian law of 
divorce as enunciated by its Founder was expressed in 
a few words, but these, unfortunately, by no means of 
agreed interpretation. To appreciate them it is necessary 
to consider tho enactment of the Mosaic law, which also 
was expressed in few words, but of a meaning involved 
in much doubt. The phrase in Deut. xxiv. 1-4, which 
is translated in the Authorized Version “ some uncleanness,”’ 
but in the Revised Version “ some unseemly thing,” and 
which is the only cause stated to justify the giving of 
a “bill of divorcement,” was limited by the school of 
Shanmai to moral delinquency, but was extended by the 
rival school of Hillel to causes of trifling importance, or 
even to motives of caprice. The wider interpretation 
would seem to be supported by the words of Christ (Matt. 
V. 31), who, in indicating His own doctrine in contradistinc- 
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tion to the law of Moses, said, “ Whosoever shall put away 
his wife, saving for the cause of fornication (vopvdas)^ 
caused her to commit adultery; and whosoever shall 
marry her that is divorced committeth adultery.” The 
meaning of these words of Christ Himself have been in- 
volved in controversy, which perhaps was nowhere carried 
on with greater acuteness or under more critical conditions 
than within the walls of the British Parliament during 
the |)assage of the Divorce Act of 1857. That they 
justify divorce of a complete kind for moral delinquency 
of some nature is supported by the opinion probably of 
every competent scholar. But scholars of eminence have 
sought to restrict the meaning of the Xjiyon vopivdas to 
antenuptial incontinence concealed from the husband, and 
to exclude adultery. The effect of this view commends 
itself to the adherents of the Church of Borne, because 
it places the right to separation between husl^nd and 
wife, not on a cause supervening after a marriage, which 
that Church seeks to regard as absolutely indissoluble, 
but on invalidity in the contract of marriage itself, and 
which may therefore render the marriage liable to be 
declared void without impugning its indissoluble char- 
acter when rightly contract^. The narrower view of 
the meaning of iropvc/as has been maintained by, among 
others, Dr D5llin^r {First Agei of the Churchy iL 226) ; 
but those who will consider the arguments of Professor 
Conington in reply to Dr Dellinger {Contenyp. Review^ 
May 1869) will probably assign the jialm to the English 
scholar. A more general view points in the same direc- 
tion. It is quite true that under the Mosaic law ante- 
nuptial incontinence was, as was also adultery, punishable 
with death. But when we consider the effect of adultery 
not only as a moral fault, but as violating the solemn 
contract of marriage and vitiating its objects, it is incon- 
ceivable that Christ, in employing a term of general 
import, intended to limit it to one kind, and that the less 
serious, of incontinence. 

Effect of Christianity on the Law of Rome , — The modi- 
fication in the civil law of Rome effected by Justinian 
under the joint influence of the previous law of Romo 
and that of Christianity w^is remarkable. Gibbon has 
summed up the change effected in the law of Rome with 
characteristic accuracy : “ The Christian princes were the 
first who specified the just causes of a private divorce; 
their institutions from Constantine to Justinian appear to 
fluctuate between the customs of the empire and the 
wishes of the Church ; and the author of the Novels too 
frequently reforms the jurisprudence of the Code and 
Pandects.” Divorce by mutual consent, hitherto, as we 
have seen, absolutely free, was prohibited (Nov. 117) 
except in three cases : (1 ) when the husband was impotent ; 
(2) when either husband or wife desired to enter a 
monastery ; and (3) when either of them was in captivity 
for a certain len^h of time. It is obvious that the tviro 
first of these exceptions might well commend themselves 
to the mind of the Church, the former as being rather a 
matter of nullity of marriage than of divorce, the latter 
as admitting the paramount claims of the Church on its 
adherents, and not inconsistent with the spirit of the words 
of St Paul himself, who clearly contemplated a separation 
between husband and wife as allowable in case either of them 
did not hold the Christian faith (1 Cor. viL 12). At a 
later peri^^ Justinian placed a further restriction or 
even prohibition on divorce by consent by enacting that 
spoum dissolving a marriage by mutual consent should 
forfeit all their property, and be confined for life in a 
monastery, which was to receive one-third of the forfeited 
property, the remaining two-thirds going to the children 
of the marriage. The cause stated for this remarkable 
alteration of the law, and the abandonment of the concep- 
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tion of marriage as a civil contract nt non Dei judicium 
cawtemnatnr (Nov. 134), indicates the influence of the 
Christian idea of marriage. That influence, however, did 
not long continue in its full force. The prohibitions of 
Justinian on divorce by consent were roiKsaled by Justin 
(Nov. 140), his successor. “He yielded,” says Gibbon, 
“to the prayers of his unhappy subjects, and restored tlie 
liberty of divorce by mutual consent ; the civilians were 
unanimous, the theologians were divided, and the am- 
biguous word which contains the precept of Christ is 
flexible to any interpretation that the wisdom of a legis- 
lature can demand.” It w^as difficult, the enactment stated, 
“to reconcile those who once came to hate each other, 
and who, if comi)e]led to live together, frequently attempted 
each other’s lives.” 

Justinian further re-enacted, with some modific,ations, the 
power of divorce by a husband or wife against the will of 
the other. Divorce by a wife was allowed in five cases 
(Nov. 117): (1) the husband being fmrty or privy to 
conspiracy against the State; (2) attempting his wife’s 
life, or failing to disclose to her plots against it ; (3) attempt- 
ing to induce his wife to commit adultery ; (4) accusing 
his wife falsely of adultery ; (5) taking a woman to live 
in the house with his wife, or, after w'arning, frequenting a 
house in the same town with any w^oman other than his 
wife. If a wife divorced her husband for one of these 
reasons, she recovered her dowry and any projHirty brought 
into the marriage by her huslmnd for life with reversion 
to her children, or if there were no children, absolutel 
But if she divorced him for any other reason, the pr>- 
visions of the enactment of Theodosius and Valentinian 
were to ajjply. A husband was allowed to divorce his wife 
for any one of seven reasons: (1) failure to disclose to 
her husband plots against the State; (2) adultery; (3) 
attempting or failing tcj disclose plots against her 
husband’s life ; (4) frec|uenting dinners or balls w ith other 
men against her husband’s wishes ; (5) remaining from home 
against the wishes of her husband except with her parents ; 

(6) going to the circus, theatre, or amphitheatre without the 
knowledge or contrary to the prohibition of her husband ; 

(7) procuring abortion. If the husband divorced his 
wife for any one of these reasons ho retained the dowry 
absolutely, or if there were children, with reversion to 
them. If he divorced her for any other reason, the enact- 
ments of Theodosius and Valentinian applied. In any 
case of a divorce, if the father or mother of either spouse 
had advanced the dowry and it would be forfeited by an 
unreasonable divorce, the consent of the father or mother 
was necessary to render the divorce valid. 

Effect of Divorce on Children in the Law of Rome . — 
The custody of the children of divorced parents w^as 
dealt with by the Roman law in a liberal manner. A 
constitution of Diocletian and Maximiau left it to 
the judge to determi4e in his discretion to which of the 
parents the children should go. Justinian enacted that 
divorce should not impair the rights of children either 
as to inheritance or maintenance. If a wife divorced her 
husband for good cause, and she remained unmarried, the 
children wore to bo in her custody, but to l>e maintained 
by the father ; but if the mother was in fault, the father 
obtained the custody. If he was unable, from want of 
means, to support them, but she w'as able to do so, she 
was obliged to take them and su})i)ort them. It is in- 
teresting to comi)are these provisions as to children with 
the practice at present under English law, which in this 
respect reflects so closely the spirit of tlie law of Rome. 

The Canon Law of Divorce. — The canon law of Rome 
was based on two main principles : (1) That there could 
be no divorce a vinculo matrimonii^ but only a mensd ei 
thoro. The rule was stated in the most absolute terms : 

S. TIT. — 6o 
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“ Qiumdiu vivit vir licet adidter ait, licet aodomita, licet 
fiagitiia omnilma coopertvs, et ab vaore propter hose aedera 
derelictm, maritvs ejus reputatur, cm alterum virum 
aedpere rum licet ” (Cans. 32, QusBst 7, c. 7). (2) That no 
divorce could be had at the will of the parties, but only by 
the sentence of a com|>etent, that is to say, an ecclesias- 
tica], court. In this negation of a right to divorce a 
mnmlo nuitrivuniii lies the broad difference between the 
doctrines of the Eastern and Western Churches of Christen- 
dom. The Greek Church, understanding the words of 
Christ in the broader sense above mentioned, has always 
allowed complete divorce with a right to remarry for the 
cause of adultery. And it is said that the fonn at least of 
an anathema of the Council of Trent was modified out of 
resjKJct to difference on the imt of the Greek Church (see 
Pothier 5. 6. 21). The pajial canon law allowed a 
divorce a nmnad et tJwro for six causes : (1) adultery or 
unnatural offences; (2) impotency; (3) cruelty; (4) in- 
fidelity; (5) entering into religion; (6) cx)nsanguinity. 
The Chur^, however, always assumed to itself the right 
to grant licenses for an absolute divorce ; and further, by 
claiming the iM)wer to declare marriages null and void, 
though professedly this could be done only in cases where 
the original contract could be said to be void, it was, and 
is to this day, undoubtedly extemded in practice to cases 
ill which it is impossible to suji^Kise the original contract 
really void, but in which a complete divorce is on other 
grounds desirable. 

Divorce in England. 

In England the law of divorce, originally based on 
the canon law of Horne, underwent some, though little, 
jiermanent change at the iieformation, but was pro- 
foundly modified by the exercise of the |X)wer of the 
State through legislation. From the canon law was 
derived the principle that divorce could legally take 
place only by sentence of the court, and never at the 
will of the parties. Complete divorce has never been 
governed by any other jirinciple than this ; and in so 
far as an incomplete divorce has l)ecome practicable at 
the will of the ]>arties, it lias Ixjen by the intervention of 
civil tribunals and contrary to the law of the ecclesiastical 
courts. Those courts adopted as ground for divorce a 
menad et tliaro the main grounds allowed by Homan canon 
law, adultery and cruelty (Ayliffe, 22 ; Co. Lit. 102 ; 1 Salk. 
162 ; Qodolphin Abridg. 495). The causes of heresy and 
of entering with religion, if ever they were recognized in 
England, ceased to exist at the Keformation. 

The principles u}Km which the English ecclesiastical 
courts proceeded in divorce a menad et thoro are those 
which are still in force, and which (with some modification 
by statutory enactment) have been administered by judicial 
tribunals down to the present day. The courts by which 
the ecclesiastical law, and therefore the law of divorce, was 
administered were, until 1857, the courts of the various 
dioceses, including that of the Archbishop of Canterbur}% 
known as the Arches Court, and that of the Archbishop 
of York, known as the Consistory Court of York ; but by 
statute a suitor was prevented from taking proceedings 
in any court except that determined by the residence 
of the person against whom proceedings were taken (23 
Hen. VIII. c. 9). From these courts an appeal lay to 
delegates appointed in each case by the Crown, until the 
establishment of the Judicial Committee of the Privy 
Council in 1836, when the appeal was given to the Crown 
as advised by that body. 

The proof of adultery (to which Isydon in his Book of 
EtynwlogieB gives the fanciful derivation of ad olteiim 
th^m ” ) was not by the canon law as received in 
England restricted by the oj^eration of arbitrary rules. It 


was never, for example, required, as by the law of Mahomed 
that the act should have been actually seen by competent 
witnesses, nor even that the case should be based on any 
particular kind of proof. It was recognized that the 
nature of the offence almost inevitably precluded direct 
evidence. One rule, however, apii^rs to have commended 
itself to the framers of the canon law as too general in its 
application not to be regarded as a principle. The mere 
confession of the parties was not regarded as a safe ground 
of conviction ; and this rule was formulated by a decretal 
epistle of Pope Celestine III., and, following it, by the 105th 
of the Canons of 1604. This rule has now been abrogated ; 
and no doubt it is wii^r not to fetter the discretion of the 
tribunal charged with the responsibility of deciding 
]>articular cases, but experience of divorce proceedings 
tends to confinn the belief that this rule of the canon 
law was founded on an accurate apjireciation of human 
nature. 

Although, therefore, with the above exception, no strict 
rules of the evidence necessary to establish adultery have 
ever l)eeii established in the English courts, experience 
has indicated, and in former days judges of the ecclesias- 
tical courts often expressed, the lines ujion which such proof 
may be exjiected to proceed. It is necessary and sufficient, 
in general, to prove two things — first the guilty affection 
towards each other of the persons accused, and, secondly, 
an op}K>rtunity or opiK)rtuuities on which, if so minded, 
their passion may have been gratified. It is obvious that 
any strong proof on either of these jKnnts renders strict 
proof on the other less needful ; but when proof on both is 
afforded, the common sense of a tribunal, acting with a 
knowledge of human nature, may be trusted to draw the 
inevitable conclusion. 

The definition of cruelty accepted by the ecclesiastical 
courts as that of the canon law is the same as that 
which prevails at the i)rcsent time ; and the view of the 
law taken by tlio House of Lords in a recent case, by 
which the subject is now governed {Ruaaell v. Ruaaell, 
1897 App. Cas. 395), was exjiressly based on the view of 
cruelty taken by the authorities of the ecclesiastical la'w. 
The Ijost definition by our older writers is probably to be 
found in Clarke’s Praocia (p. 144): “Si maritus fuerit 
erga uxorem crudelis et forax ac mortem comminatus et 
machinatuB fuerit, vel earn inhumaniter verbis et verberibus 
tractaverit, et aliquando veneuum loco potfis paraverit vel 
ali(]uod simile commiserit, propter quod sine jiericulo vitae 
cum marito cohabitare aut ob^quia conjugalia impendere 
non audeat . . . consimili otiam causft competit viro contra 
mulierem.” Lord Stowell, probably the greatest master of 
the civil and canon law who ever sat in an English court of 
justice, has in one of his most famous judgments (Evana v. 
Evana, 1 ffayt/, Condat, 35) echoed the above language in 
words often quoted, which have constituted the standard 
exposition of the law to the present day. “ In the older 
cases,” he said, “ of tliis sort which I have had the oppor- 
tunity of looking into, I have observed that the danger of 
life, Hmb, or health is usually insisted as the ground upon 
which the court lias proceed^ to a separation. This doc- 
trine has been re|)eatedly applied by the court in the cases 
which have been cited. The court has never been driven 
off this ground. It has always been jealous of the incon- 
venience of departing from it, and I have heard no one case 
cited in which the court has granted a divorce without proof 
given of A reenable apprehension of bodily hurt I say 
an apprehension, because assuredly the court is not to wait 
till the hurt is actually done ; but the apprehension must 
be reasonable: it must not be an appr^ension arising 
from an exquisite and diseased sensibility of mind. Petty 
vexations applied to such a constitution of mind may 
certainly in time wear out the animal machine, but still 
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they are not cases of legal relief; people must relieve 
themselves as well as they can by pi^ent resistance, by 
calling in the succours of religion and the consolation of 
friends; but the aid of courts is not to be resorted to in 
such cases witih any effect.” The risk of personal danger 
in cohabitation constituted, therefore, the foundation of 
legal cruelty. But this does not exclude such conduct as 
a course of persistent ill-treatment, though not amounting 
to personal violence, especially if such ill-treatment has 
in fact caused injury to With. But the person complain- 
ing must not be the author of his or her own wrong. If, 
accordingly, one of the spouses by his or her conduct is 
really the cause of the conduct complained of, recourse to 
the court would be had in vain, the true remedy lying in a 
reformation of the real cause of the disagreement. 

In addition to a denial of the charge or charges, the 
canon law allowed three grounds of answer: (1) Comr 
pemtUio criminia, a set-off of equal guilt or recrimination. 
This principle is no doubt derived from the Roman law, 
and it had the effect of refusing to one guilty spouse the 
remedy of divorce against the other although equally 
guilty. It was always accepted in England, although not 
in other countries, such as France and Scotland, which 
also followed the canon or civil law. In strictness, 
recrimination applied to a similar offence having been com- 
mitted by the party charging tliat offence. But a recent 
decision of the English courts shows that a wife who had 
committed adultery could not bring a suit against her hus- 
band for cruelty {Otway v. Otway ^ 13 P. D. 141). (2) Gonr 
donation. If the complaining sitouse has, in fact, forgiven 
the offence complained of, that constitutes a conditional 
bar to any proceedings. The main and usual evidence of 
such forgiveness is constituted by a renewal of marital 
intercourse, and it is difficult — ^jxsrhaps impossible — to 
imagine any case in which such intercourse would not be 
held to establish condonation. But condonation may be 
proved by other acts, or by words, having regard to the 
circumstances of each case. Condonation is, however, 
always presumed to be conditional on future good be- 
liaviour, and misconduct even of a different kind revives 
the former offence. (3) Connimme constitutes a com- 
plete answer to any cWge. Nor need the husband be 
the active agent of the misconduct of the wife. Indiffer- 
ence or neglect imputable to a corrupt intention are suffi- 
cient. It will bo seen presently that modern statute law 
has gone further in this direction. It is to be added 
that the connivance need not be of the very act com- 
plained of, but may be of an act of a similar kind. A 
learned judge, recalling the classical anecdote of Maecenas 
and Galba, said, “A husband is not permitted to say 
non onmihm dormio'' The ecclesiastical courts also 
considered themselves bound to refuse relief if there was 
shown to bo collmion between the jiarties. In its 
primary and most general sense collusion was understood 
to be an agreement between the parties for the purpose of 
deceiving the court by false or fictitious evidence; for 
example, an agreement to commit, or appear to commit, 
an act of adultery. Collusion, however, is not limited to 
the imposing of other than genuine evidence on the court. 
It extends to an agreement to withhold any material 
evidence; and indeed is carried farther, and held to 
extend to any agreement which may have the effect of 
concealing the real and complete truth from the court 
(see Chwrchwa/rd v. Chwrchwardj 1894, P. 161). This 
doctrine was of considerable importance even in the days 
when only divorces a memd et thoro were granted, because 
at that time the parties were not permitted to separate by 
consent. At the present day it has become, with regard to 
divorce a vinculo matrimonii^ a rule of greater and of 
more far-reaching importance. 
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The canon law as accepted in England, while allowing 
divorces of the nature and for the causes above mentioned, 
actively interfered to prevent separation between husband 
and wife in any other manner. A suit known as a suit 
for restitution of conjugal rights could be brought to 
compel cohabitation ; and on evidence of the desertion of 
either spouse, the court ordered a return to the matri- 
monial home, though it carried no further its authority 
as to the matrimonial relations within the home. To this 
suit an agreement between the iiarties constituted no 
answer. But an answer was afforded by any conduct 
which would have 8upix)rted a decree of divorce a mensd 
et thoro. It is a question whether, indeed, the ecclesi- 
astical courts would not have gone farther, and refused a 
decree of restitution of conjugal rights on grounds which 
might appear adequate to justify such refusal, though 
not sufficient on which to ground a decree of divorce. 
Recently the view of the Court of Apixsal and the House of 
Lords has given some colour to this opinion, and certainly 
the Court of Appeal has held, although perhaps some- 
what hastily, that the effect of a modem statute has been 
to allow the court to refuse restitution of conjugal rights 
for causes falling short of what would constitute ground 
for divorce (Eus^l v. Hufodl^ 1895, p. 315). 

The ecclesiastical courts provide for the pecuniary 
rights of the wife by granting to her alimony during the 
progress of the suit, and a proper allowance after its 
termination in cases in which she was successful Such 
payments were dependent on the pecuniary means, or 
faindtiee^ as they were termed, of the husband, and were 
subject to subs^uent increase or diminution in proiKir 
cases. But the ecclesiastical courts did not deal with the 
custody of the children of the marriage, it being probably 
considered that that matter could be determined by the 
common law rights of the father, or by the intervention 
of the Court of Chancery. 

The canon law fixed no period of limitation, either in 
raspect of a suit for divorce or for restitution of conjugal 
rights ; but, as regards at least suits for divorce, any sub- 
stantial delay might lead to the imputation of acquies- 
cence or even condonation. To that extent, at least, the 
maxim viyilantibua non dormientibuB jura vnhveniuni 
applied. 

It is remarkable that desertion by either party to a 
marriage, except as giving rise to a suit for restitution, 
was not treated as an offence by canon law in England. 
It formed no ground for a suit for divorce, and constituted 
no answer to such a suit by way of recrimination. It 
might indeed deprive a husband of his remedy if it 
amounted to connivance, or jierhaps oven if it amounted 
only to cul[)ablo neglect. 

The canon law, as administered in England, has kept 
clear the logical distinction which exists between dissolving 
a marriage and declaring it null and void. The result 
has been that, in England at least, the two pnxieedings 
have never been allowed to pass into one another, and a 
complete divorce has not been granted on pretence of a 
cause really one for declaring the marritige void ah initio. 
But for certain caiises the courts were prejmred to declare a 
marriage null and void on the suit of either ])arty. There 
is, indeed, a distinction to be drawn between a marriage 
void or only voidable, though in l)oth cases it became the 
subject of a similar declaration. It was void in tlie cases of 
incapacity of the parties to contract it, arising from want 
of proper age, or consanguinity, or from a previous nmr- 
riage, or from absence of consent, a state of things which 
would arise if the marriage were compelled by force or 
induced by fraud as to the nature of the contract entered 
into or the personality of the i)artie8. ^ It Ls to be re- 
marked that, in England at least, the idea of fraud as 
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connected with the solemnization of marriage has been 
kept within these narrow limits. Fraud of a different 
kind, such as deception as to the pro|)erty or position of 
the husband or wife, or antecedent impurity of the wife, 
even if resulting in a concealed pregnancy, has not in 
England (though the last-mentioned cause has in other 
countries) been held a ground for the vitiation of a mar> 
riage contract A marriage was voidable, and could be 
declared void, on the ground of physical incapacity of 
either sijouse, the absence of intercourse between the 
])arties after a sufficient period of opi)ortunity lieing 
almost, if not quite, conclusive on this subject 

With regard to one cause of nullity the legislation in- 
terfered from consideration, it is said, of a case of special 
hardship. Before an Act of 1836 (6 & 6 Will. IV. c. 64) 
marriages within the prohibited degrees of consanguinity 
and affinity were only voidable by a decree of the court, 
and remained valid unless challenged during the lifetime 
of both the parties. But this Act, while providing that no 
previous marriage between persons within the prohibited 
degrees should annulled by a decree of the ecclesiastical 
court pronounced in a suit depending at the time of the 
passing of the Act, went on to render all such marriages 
thereafter contracted in England “absolutely null and 
void to all interests and purposes whatever.” 

Another suit was allow^ by the ecclesiastical courts 
which should be mentioned, although its bearing on 
divorce is indirect. I'his was the suit for jactitation of 
marruwe^ which in the case of any {lerson falsely asserting 
his or her marriage to another, allowed such jxsrson to be 
put to jxjrjietual silence by an order of the court This 
suit, which has been of rare occurrence, although an 
instance of it has recently been known, does not appear 
to liave been used for the purpose of determining the 
validity of a marriage. The legislature has, however, 
in the Legitimacy Declaration Act of 1858, provided a 
ready means by which the validity of marriages and the 
legitimac^y of children can be determined, and the pro- 
cedure provided has repeatedly been utilized. 

It should be added, as a matter closely akin to the pro- 
ceedings in the ecclesiastical courts, that the common law 
took cognizance of one phase of matrimonial relations by 
allowing an action by the husband against a paramour, 
known as an action for criminal conversation. In such an 
action a husband could recover damages estimated accord- 
ing to the loss he was supposed to have sustained by the 
seduction and loss of his wife, the punishment of the 
seducer not being altogether excluded from consideration. 
Although this action was not unfrequently (and indeed, for 
the pur{x>se8 of a divorce, necessarily) brought, it was one 
which naturally was regarded with disfavour. 

Effect of the Reformation , — Great as was the indirect 
effect of the Reformation upon the law of divorce in 
England, the direct effect was small. It might, indeed, 
have been supposed that the disappearance of the sacra- 
mental idea of marriage entertained by the Homan Church 
would have ushered in the greater freedom of divorce 
which had been associated with marriage regarded as a 
civil contract And to some extent this was the case. It 
was for some time supposed that the sentences of divorce 
pronounced by the ecclesiastical courts acquired the 
effect of allowing remarriage, and such divorces were in 
some cases grant^. In l^rd Northampton'e case in the 
reign of Edward VI. the delegates pronounced in favour of 
a second marriage after a divorce a fnened et thoro. It was, 
however, finally decided in FcljanMe case, in the 44th year 
of Elizabeth, that a marriage validly contracted could not 
be dissolved for any cause. But the growing sense of the 
right to a complete divorce for adequate cause, when no 
longer any religious law to the contrary could be validly 


assert^ in time compelled the discovery of a remedy. The 
commission appointed by Henry VIIL and Edward VI. to 
reform the ecclesiastical law drew up the elaborate report 
known as the EffcTmUio Legwrn^ and in this they recom- 
mended that divorces a tnmed et thoro should be abolished, 
and in their place complete divorce allowed for the causes 
of adultery, desertion, and cruelty. These pro]X)8als, how- 
ever, never became law. In 1669 a private Act of Parlia- 
ment was granted in the case of Lord de Boos, and this 
was followed by another in the case of the Duke of 
Norfolk in 1692. Such Acts were, however, rare until 
the accession of the House of Hanover, only five Acts 
j^ing before that period. Afterwards their number con- 
siderably increased. Between 1716 and 1776 there were 
sixty such Acts, in tlie next twenty-five years there wore 
seventy-four, and between 1800 and 1850 there were 
ninety. In 1829 alone there were seven, and in 1830 
nine. 

The jurisdiction thus assumed by Parliament to grant 
absolute divorces was exercised with great care. The case 
was fully investigated before a committee of the House' of 
Lords, and not only was the substance of justice so 
securtri, but the House of Lords further required that 
application to Parliament should be preceded by a success- 
ful suit in the ecclesiastical courts resulting in a decree of 
divorce a mened et thoro^ and in the case of a husband 
being tlie applicant, a successful action at common law 
and the recovery of damages against the paramour. In 
this way, and also, if needful, on its own initiative, the 
House of Lords provided that there should be no con- 
nivance or collusion. Care was also taken that a projxjr 
allowance was secured to the wife in cases in which slie 
was not the offending ]>arty. This procedure is still pur- 
sued in the case of IrL^ divorces. 

It is obvious, however, that the necessity for costly pro- 
ceedings before the Houses of Parliament imposed great 
hardship on the mass of the }X>pulation, and there can be 
little doubt that this hardship was deeply felt. Repeated 
pro{) 08 als were made to Parliament with a view to refonii 
of the law, and more than one commission rc|x>rted on the 
subject. It is said that the final impetus was given by 
an address to a prisoner by Mr Justice Maule. The 
prisoner’s wife had deserted him with her paramour, and 
he married again during her lifetime. He was indicted 
for bigamy, and convicted, and Mr Justice Maule sentenced 
him in the following words : — “Prisoner at the bar : You 
have been convicted of the offence of bigamy, that is to 
say, of marrying a woman while you had a wife still alive, 
though it is true she has deserted you and is living in 
adultery with another man. You have, therefore, com- 
mitted a crime against the laws of your country, and you 
have also acted under a very serious misapprehension of 
the course which you ought to have pursued. You should 
have gone to the ecclesiastical court and there obtained 
against your wife a decree a nvened et thoro. You should 
then have brought an action in the courts of common law 
and recovered, as no doubt you would have recovered, 
damages against your wife’s paramour. Armed with these 
decrees, you should have approached the legislature and 
obtained an Act of Parliament which would have rendered 
you free and legally competent to marry the person whom 
you have taken on yourself to marry with no such 
sanction. It is quite true that these proceedings would 
have cos't you many hundreds of pounds, whereas you 
probably have not as many pence. But the law knows 
no distinction between rich and poor. The sentence of 
the court upon you, therefore, is that you be imprisoned 
for one day, which period has already been exceeded, as you 
have been in custody since the commencement of the 
assizes.” The grave irony of the learned judge was felt to 
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represent truly a state of things well-nigh intolerable, 
and a reform in the law of divorce was felt to be 
inevitable. The hour and the man came in 1857, the 
in the person of Sir Richard Bothell, then Attorney- 
Qeneral. 

The Act of 1867 . — ^Probably few measures have been 
eenceived with such consummate skill and knowled^ and 
few conducted through Parliament with such dexterity 
and determination. The leading opponent of the measure 
was Mr Gladstone, backed by the zed^of the High Church 
party and inspired by his own matchless subtlety and 
resource. But the contest proved to be unequal, and after 
debates in which every line, almost every word, of the 
measure was hotly contested, especially in the House of 
Commons, the measure emerged substantially as it had 
been intr^uced. Not the least part of the merit and 
success of the Act of 1857 is due to the skill which while 
effecting a great social change, did so with the smallest 
possible amount of innovation. The Act embodied two 
main principles: 1. The constitution of a lay court for 
the administration of all matters connected with divorce. 
2. The transfer to that court, with as little change as 
{X)ssible, of the powers exorcist in matrimonial matters 
by (a) the House of Lords, (b) the ecclesiastical courts, 
(c) the courts of common law. 

The Constitution of the Court — The new court, termed 
** The Court for Divorce and Matrimonial Causes,” was con- 
stituted by the Lord Chancellor, the chiefs and the senior 
puisne judges of the three courts of common law, and 
the ju,dge of the Court of Probate (which was also 
established in 1857), but the functions of the court were 
practically entrusted to the judge of the Court of Probate, 
termed the ‘‘Judge Ordinary,” who thus in matters of 
probate and divorce became the representative of the 
former ecclesiastical jurisdiction. The Judge Ordinary 
was empowered either to sit alone or with one or more of 
the other judges to constitute a full court. The parties to 
a suit obtained the right of trial by jury of all disputed 
questions of fact; and the rules of evidence of the 
common law courts were made to apply. An appeal 
to the full court was given in all matters, which the 
Judge Ordinary was enabled to hear sitting alone. 

1. To this court was transferred all the ()owers of the 
ecclesiastical courts with regard to suits for divorce a 
mensd et tkoro, to which the name was given of suits for 
“judicial separation,” nullity, restitution of coi\jagal 
rights, and jactitation of marriage, and in all such proce^- 
ings it was expressly enacted (sec. 22) that the court 
should act on principles and rules as nearly as possible 
conformable to the principles and rules of the ecclesiastical 
courts. Judicial separation could be obtained by either 
husband or wife for adultery, or cruelty, or desertion 
continued for two or more years. 

2. There were also transferred to the court powers 
equivalent to those exercised by the legislature in granting 
absolute divorce. The husband could obtain a divorce 
for adultery, the wife could obtain a divore for adultery 
coupled with cruelty or desertion for two or more years, 
and also for incestuous or bigamous adultery, or rape, or 
unnat]n:al oliences. The same conditions as had l^n 
requii^ by the legislature were insisted on. A i^etition 
for dissolution (sec. 30) was to be dismissed in case of 
connivance, condonation, or collusion; and further, the 
court had power, though it was not compelled, to dismiss 
such petition if the |)etitioner had been guilty of adultery, 
or if there had b^n unreasonable delay in presenting 
or prosecuting the petition, or if the petitioner had been 
guilty of cruelty or desertion without reasonable excuse, 
or of wilful neglect or misconduct conducing to the 
adultery. The exercise of these discretionaiy powers of 


the court, just and valuable aa they undoubtedly are, has 
been attended with some difficulty. But the view of the 
legislature has on the whole been understood to be that 
the adultery of a petitioner should not constitute a bar to 
his or her proceeding, if it has been caused by the mis- 
conduct of the respondent, and that cruelty should not 
constitute such a bar unless it has caused or contributed to 
the misconduct of the respondent. But the court, while 
reccing ito powers as these of a judicial and not an 
arbitraiy discretion, has declined to ifotter itself by any 
fixed rule of interpretation or practice. 

It is to be observed that this Act assigned a new force 
to desertion. The ecclesiastical law regarded it only as 
suggestive of connivance or cul|)able neglect. But the 
Act of 1857 made it (1) a ground of judicial separation 
if continued for two years, (2) a ground in part of 
dissolution of marriage if continued for the same period, 
(3) a bar, in the discretion of the Court, to a petition for 
dissolution, though it was not made in a similar way any bar 
to a suit for judicial separation. It is also to be observed 
that the Act was confined to causes of divorce recognized 
by the ecclesiastical law as administered in England. 
It did not either extend the causes of a suit for nullity by 
adding such grounds as antenuptial incontinence, even if 
accompanied with pregnancy, nor did it borrow from the civil 
law of Rome either lunacy or crime as grounds for divorce. 

Much comment has been made on the different grounds 
on which divorce is allowed to a husband and to a wife, 
— ^it being necessary to prove infidelity in both cases, but a 
wife being com|)ell^ to show either an aggravation of that 
offence or an addition to it. Opinions probably will 
always differ whether the two sexes should be placed on an 
equality in this respect, abstract justice being invoked, and 
the idea of marriage as a mere contract i)ointing in one 
direction, and social considerations in the other. But the 
reason of the legislature for making the distinction is clear. 
It is that the wife is entitled to an absolute divorce 
only if her reconciliation with her husband is neither to be 
expected nor desired. This was no doubt the view taken 
by the House of Lords. In 1801 a Mrs Addison claimed 
an absolute divorce on the ground of her husband’s incest 
with her sister. The matter was long debated, but Lord 
Thurlow, who appeared in the House of Lords for the last 
time in order to sup|x>rt the Bill, turned the scale by 
arguing that it was impro|)or that the wife should under 
such circumstances return to her husband (see Campbell, 
Lives cf the Chomcdlors, viL 145). “Why do you,” he 
said, “grant to the husband a divorce for the adultery 
of Hie wife? Because he ought not to forgive her, and 
separation is inevitable. Where the wife cannot for- 
give, and separation is inevitable by reason of the 
crime of the husband, the wife is entitled to the like 
remedy.” 

The Act (sec. 32) provided, in case of dissolution, 
for maintenance of the wife by the husband on principles 
similar to those recognized by the ecclesiastical courts, and 
(sec. 45) for the settlement of the projxjrty of a guilty wife 
on her husband or children ; but this enactment was im- 
perfect, as provision was made only for a settlement anti 
not for payment of an allowance, and none was made for 
altering settlements made in view or in conwquence of a 
marriage. The Act (sec. 35) provides also in all divorce 
proceedings, and also in those of nullity, for provision for 
the custody, maintenance, and education of children by the 
court ; provisions of great value, which were unfortunately 
for some time limited by an erroneous view of the court 
that the age of the children to which such provisions 
applied should be considered limited to sixteen. The Act 
of 1857 also transferred to the new court the powers 
exercised by the common law courts in the action for 
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criminal conversation. It was made obligatory to join an 
alleged adulterer in the suit, and damages (sec. 33) might 
be claimed against him, and he might be ordered to pay 
the costs of the ])roceedings (sec. 34). The latter pro- 
vision, however, has lieeu considerably curtailed by a 
recent decision of the Court of Appeal. 

The Act of 1857 in one respect went beyond a transfer 
of the powers exorcised by the ecclesiastic^ courts or the 
legislature. It 2 )rovided (sec. 21) that a wife deserted by 
her husband might apply to a magistrate in petty 
sessions and obtain an oi^er which had the effect of 
jirotecting her earnings and jiroperty, and during the 
currency of such order of protection a wife was to be in 
the same position as if she had obtained an order for 
judicial sejiaration. The effect of this section appears 
to have b^n small; but further legislation in 1895 has 
afforded a cheap and speedy remedy to all classes of the 
community. 

The framers of the Act of 1857 were careful to avoid 
offending the scruples of clergymen who disapproved of 
the complete dissolution of marriage by a lay court. It 
was provided (secs. 57 and 58) that no clergyman should 
bo compelled to solemnize the marriage of any jierson 
whose former marriage had Ix^eii dissolved on the ground 
of his or her adultery, but should permit any other 
clergyman to solemnize the marriage in any church or 
chapel in which the 2 »artius were entitled to be married. 
It is to be feared that this concession, ample as it a})}iears, 
has not allayed conscientious objections, which are ])erhaps 
from their nature insuperable. The Act made no provision 
as to the name to be ^rne by a wife after a divorce ; and 
this omission has led to litigation in the case of a i)eer*s 
wife. 

ModificatumB of t/us Art of 1857 . — Subsequent legislation 
has made good many of the defects of the Act of 1 857. 
In 1859 jK>wer was given to the court, after a decree 
of dissolution or of nullity of marriage, to inquire into the 
existence of ante- and jx)st-nui)tial settlements, and to 
make orders with respect to the projHjrty settled either for 
the benefit of children of the marriage or their jmrents ; and 
a subsequent Act (41 & 42 Viet. c. 19, s. 3) removed a doubt 
which was entertained whether these |K)wers could be 
exercised if there were no children of the marriage. In 
1860 a very imjwrtant change was made, having for its 
object a })ractical mode of jireventing divorces in cases 
of connivance and collusion or of misconduct of the 
])etitioner. It was provided that a claim of dissolution 
(a provision afterwards extended to decrees of nullity) 
should in the first instance l)e a decree nm, which should 
not be made absolute until the expiration of a ])eriod then 
fixed at not less than three, but by sul)so(}uent legislation 
enlarged to not less than six, mouths. During the interval 
which elapsed between the decree nui and such decree 
being made absolute, jiower was given to any j)crson to 
intervene in the suit and show cause why the decree 
should not be made absolute, by reason of the same having 
l)een obtained by collusion, or by reason of material facts 
not brought before the court; and it was also provided 
that, at any time before the decree was made absolute, the 
Queen’s Frrotor, if led to suspect that the parties were acting 
in collusion for the purpose of obtaining a divorce contrary 
to the justice of the case, might under the direction of the 
Attorney-General intervene and allege such case of collusion. 
This enactment (extended in the year 1873 to suits for 
nullity) was ill drawn and unskilfully conceived. The power 
given to any person whomsoever to intervene is no doubt 
too wide, and practically has had little or no useful effect as 
employed by friends or enemies of parties to a suit. The 
limitation in terms of the express power of the Queen’s 
Proctor to intervene to cases of collusion was undoubtedly 


too narrow. But the Queen’s Proctor, or the official by 
whom that ofifeer was afterwards represented, has in 
practice availed himself of the general authority given to 
any person to show cause why a decree nm should not be 
made absolute, and has thus been enabled to render such 
important service to the administration of justice that it 
is difficult to imagine the due execution of the law of 
divorce by a court without such assistance. In 1866 
power was given to the court to order an allowance to be 
jiaid by a guilty husband to a wife on a dissolution of 
marriage. This Act also can hardly be considered to have 
been dmwn with sufficient care, inasmuch as while it 
provides that if the husband’s means diminish, the allowance 
may be diminished or suspended, it makes no correspond- 
ing provision for increase of the allowance if the husband’s 
means increase; nor, apparently, does it fjermit of an 
allowance in addition to, but only in substitution for, a 
settlement. The Act makes no provision for allowance 
to a guilty wife, and it certainly is a serious defect that 
the power to grant an allowance does not extend to 
cases of nullity. In 1868 an ap})cal to the House 'of 
Lords was given in cases of decree for dissolution or 
nullity of marriage. 

The great changes effected by tlie Judicature Acts 
included the Court for Divorce and Matrimonial Causes. 
Under their oj^eration a division of the High Court of 
J ustice was constituted, under the designation of the Probate 
Division and Admiralty Division, to which was assigned 
that class of legal administration governed mainly by the 
principles and practice of the canon and civil law. The 
division consists of a President, and a Justice of the High 
Court, with registrars representing each branch of the 
jurisdiction. Appeals lie to the Court of Api)eal, and 
thence to the House of Lords. 

In 1884 the legislature interfered to prevent imprison- 
ment being the result of disobedience to an order for 
restitution of conjugal rights. That mode of enforcing 
the order of the court was abolished, and the matter was 
left to a proper adjustment of the }) 0 cuniary relations of 
the husband and wife ; and a respondent disobeying such 
an order was held to be guilty of desertion without reason- 
able (uiuse, such desertion having further given to it a 
similar effect to that assigned to desertion for two years or 
U 2 >wardB. The effect of this provision has been that the 
suit for restitution of conjugal rights is most frequently 
brought for the purpose of shortening the time within 
which a wife can obtain a decree for dissolution of marriage. 

Proceedings in the Divorce Court have shown ^e 
improvement in the law of evidence which has been 
effected with regard to other legal proceedings. The Act 
of 1857 made an inroad on the former law, which pro- 
hibited evidence being given by parties interested in 
the proceedings, by allowing a jietitioner (sec. 43) to be 
called and examined by order of the courts al^olving 
such petitioner, however, from the necessity of answering 
any question tending to show that he or she had been 
guilty of adultery. In the next year power was given 
to the court to dismiss any person, wi1& whom a party 
to the suit was alleged to have committed adultery, from 
the suit if there should not appear to be sufficient evi- 
dence against him or her, the object being to allow such 
person to give evidence; and in 1859 it was provided 
that^ on a petition by a wife for a divorce on the grounds 
of cruelty or desertion with adultery, the husband and 
wife were rendered competent and compellable witnesses 
as to the cruelty or desertion. A few years later, however, 
in 1869, the subject was finally dealt with by repealing 
all previous rules which limited the powers to give evi- 
dence on questions of adultery, with the safegiuid that 
no witness in any proceeding can be asked or bound to 
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answer any question tending to show that he or she has 
been guilty of adultery, unless in the same proceedii^ 
such witness shall have given evidence in disproof of his 
or her alleged adultery. It has been held that the prin> 
ciples of tSese enactments apply to interrogatories as well 
as to evidence given in court. 

It is a most remarkable omission in the Act of 1857, 
especially when we remember the high legal authority 
from whom it proceeded, that the Act nowhere defines 
the class of persona with regard to whom the jurisdiction 
of the court should be exercised. This omission has given 
rise to a misapprehension of the law which, though now 
set at rest, prevailed for a considerable period, and has 
undoubtedly led to the granting of divorce in several cases 
in which it could not legally be given. It was supposed 
that the court could grant a dissolution of marriage to 
all persons who had anything more than a casual and 
fieeting residence within the jurisdiction of the court; 
and this view, although its correctness was doubted by 
Lord Penzance, the judge of the Divorce Court, was 
upheld by a majority of the judges of the Court of 
Appeal in the pase of Nihoyet v. Niboyet (4 P. D. 1). 
It was supposed that such residence gave what was termed 
a matrimonial domicile. But this view was undoubtedly 
erroneous as regards dissolution of marria^ although 
probably correct as regards judicial separation, and the 
true view is no doubt that indicated with great learning 
and ability by Lord Watson in a judgment given by 
him in the Privy Council in the case of Lt Memrier v. 
Le Memrier (1895, App. Cas. 517), that the only true 
test of jurisdiction for a decree of divorce altering the status 
of the parties to a marriage is to be found in the domicile 
of the spouses — that is to say, of the husband, as the 
domicile of a wife follows that of her husband — at the 
time of the divorce. The legal definition of domicile is 
the subject of elaborate rules. It is sufficient to say here 
that domicile means a person’s permanent homo, the place 
at which ho resides, wi^ no intention of making his home 
elsewhere, and if ho leaves it, with the intention of return- 
ing to it. 

It is now also clearly recognized as the law of England 
that the English courts will not recognize a divorce pur- 
porting to be made by a foreign tribunal with regard to 
persons domiciled in England. For a considerable time 
doubt appears to have clouded the law on this subject 
In a famous case known as L6Lley*e case, decided in 
1812, the judges of England (the point arose in con- 
nexion with a criminal charge) unanimously held **that 
no sentence or act of any foreign country or any state 
could dissolve an English marriage a vincido matrimonn 
for grounds on which it was not liable to be dissolved 
a vineiUo matrimonii in England.” This case has been 
frequently understood as deciding that a marriage cele- 
brated in England cannot bo dissolved elsewhere, and on 
this point the courts of Scotland differ from the view 
supposed to be taken by the English judges. But the 
matter has been fully explained in one of the most 
masterly of Lord Hannen’s judgments (Harvey v. Fairnie^ 
5 P. D. 154), afterwards upheld by the House of Lords 
in 1882 (8 App. Cas. 43) ; and it is now clear that while 
the parties are domiciled in this country no decree of 
any foreign court dissolving their marriage will be recog- 
nized here, unless it proceed on the grounds on which a 
divorce may be obtained in this country, and even the 
exception just mentioned appears to rest rather on reason- 
ing and principle than on the authority of any decided 
case. This principle has received tiie highest sanction in 
a recent prosecution of Earl Russell for bigamy before the 
House of Lords. 

Sm^mary ProoMdvnyefor SeyKmUion,^The legislature 
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has sought to extend the relief afforded by the courts 
in matrimonial causes by a procedure fairly to be con- 
sidered within the reach of all classes. In 1895 an Act 
was passed which re-enacted in an improved form the 
provisions of an Act of 1878 of similar effect. By the 
Act of 1895 power was given to a married woman whose 
husband (1) has been guilty of an aggravated assault n|K)n 
her within the Offences against the Person Act, 1861, 
or (2) convicted on indictment of an assault on her and 
sentenced to pay a fine of more than X5 or to imprison- 
ment for niOH! than two months, or (3) shall have deserted 
her, or (4) been guilty of ])ersistent cruelty to her or 
wilful neglect to maintain her or her infant children, and 
by such cruelty or neglect shall have caused her to leave 
and live a|»art from him, to apply to a court of summary 
jurisdiction and to obtain an order containing all or any 
of the following provisions: (1) that the applicant be not 
forced to cohabit with her husband, (2) that the applicant 
have the custody of any children under sixteen years of 
age, (3) that the husband jjay to her an allowance not 
exceeding £2 a week. The Act provides that no married 
woman guilty of adultery should l^e granted relief, but 
with the very important proviso, altering as it docs the 
rule of the common law, that the husband has not con- 
duced or connived at, or by wilful neglect or misconduct 
conduced to, such adultery. The provisions of this Act 
have been largely put in force, and no doubt to the great 
advantage of the iK)orer classes of the community. It 
will be observed that the Act is unilateral, and affords 
no relief to a husband against a wife ; and the complaint 
is often heard that no misconduct of the wife, except 
adultery, relieves the husband from the necessity of main- 
taining her and allowing her to share his home, unless he 
can obtain access to the High Cilourt. 

Separation Deeds . — Although nothing in the develojv 
mont of the law of divorce has tended to give to married 
persons the right absolutely to dissolve their marriage 
by consent, and, on the contrary, any such agreement 
would be held to be strong evidence of collusion, the 
view of the Church express^ in the ecclesiastical law 
has been entirely departed from as regards agreements 
for separation. Such agreements were embodied in deeds, 
and usually contained mutual covenants not to sue in 
the ecclesiastical courts for restitution of conjugal rights. 
The ecclesiastical courts, however, wholly disregarded 
such agreements, and considered them as affording no 
answer to a suit for restitution of conjugal rights. For a 
considerable period the Court of Chancery rofus^ to enforce 
the covenant in such deeds by restraining the parties from 
proceeding to the ecclesiastical courts. But at last a 
memorable judgment of Lord Westbury asserted the right 
(HvmJt V. Hunt, 4 De Q. F. <k J. 221 ; see also MarsJudl v. 
MarehaRy 5 P. D. 19) of the Court of Chancery to main- 
tain the claim of g(^ faith in this as in other cases, 
and restrained a petitioner from suing in the ecclesiastical 
court contrary to his covenant. Thereafter those deeds 
became common, and no doubt often afford a solution 
of matrimonial difficulties of very great value. When the 
courts of the country became united under the Judicature 
Acts, it became practicable to set up in the Divorce 
Division a separation deed in answer to a suit for resti- 
tution of conjugal rights without the necessity of recourse 
to any other tribunal. 

Statistics , — The statistics of divorce in England have 
for some years boon regularly published in the volumes of 
judicial statistics published annually by the Home Office 
— that published in 1901 bringing the figures down to 
1899 

The number of petitions for divorce (including in the 
term both divorce a mensd et thoro and divorce a 
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vincido) for the years from 1858 to 1899 inclusive are 
as follows : — 


1858 . 

. 826 

1872 . 


874 

1886 



708 

1859 . 

. 291 

1873 . 


416 

1887 



662 

1860 . 

. 272 

1874 . 


469 

1888 



680 

1861 

. 236 

1875 . 


451 

1889 



654 

1862 . 

248 

1876 . 


536 

1890 



644 

1868 . 

. 298 

1877 . 


551 

1891 



682 

1864 . 

. 297 

1878 . 


632 

1892 



629 

1865 . 

. 284 

1879 . 


555 

1893 



645 

1866 . 

279 

1880 . 


615 

1894 



652 

1867 . 

. 294 

1881 . 


689 

1895 



683 

1868 . 

. 803 

1882 . 
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1896 



772 

1869 . 

. 351 

1883 . 


561 

1897 



781 

1870 . 

. 351 

1884 . 


647 

1898 



750 

1871 . 

. 884 

1885 . 


541 

1899 



727 


It is jirobably impossible to account for the variations 
which the above table discloses. It was no doubt natural 
that the year immediately succeeding the juissing of the 
Act which originated facilities for divorces a vincnUo 
should exhibit a larger number of divorces than its 
successors for a considerable ])eriod. But there does not 
api^ear to Iks any ade<iuate cause for the comparative 
increase which seems to have prevailed in the decade 
between 1878 and 1888, unless it l )0 found in the increase 
of marriages which culminated in 1873 and 1883, falling 
after each of those years. The number of marriages again 
rose high in 1891 and 1892, and this may account for the 
increased number of divorces in 1896 and the following 
years. But it may certainly be said with confidence that 
as comi)arod with the growth of ];K)pulation the number of 
divorces in England, esijecially in recent years, shows no 
alarming increase. 

The total number of jMtitions in matrimonial causes 
presented by husbands exceed those presented by wives, 
l»ut in no marked degree. This excess would seem to be 
due to the fact that the larger number of petitions for 
dissolution presented by husbands, owing no doubt to the 
difference in the law affecting the two sexes, is hot entirely 
counterbalanced by the much larger number of petitions 
for judicial sejjaration presented by wives. The following 
figures for the years 1895 to 1899 inclusive may be taken 
us tyfncal : — 



I89ri. 

1806. 

1807. 

1808. 

1889. 

l*ctitions for Dissolution— 






Presented by liusbaiidH . 

353 

393 

414 

401 

383 

Presented by wives . 

220 

280 

269 

248 

262 

Petitions for .Fudicial Separation— 
Pn^seuttjd by husbands . 






4 

3 

2 

4 

4 

Presiuited by wives . 

106 

96 

96 1 

102 

78 

Total: Presented by husbands 

857 

396 1 

416 

405 

887 

Presented by wives 

826 

876 1 

j 

365 

1 

345 

340 


S{)eaking generally, it may lie said that alxmt 70 |.)er 
cent of the ])etitions presented are successful and result in 
decrees. This i>orcentage has tended to rise in recent years. 

Attemx)ts have been made to ascertain the classes which 
supply the petitioners for divorce, but this cannot be done 
with such certainty as to warrant any but the most 
genera] conclusions. It may, however, safely bo said that 
while all classes, professions, and occupations are repre- 
sented, it is certainly not those highest in the scale that 
are the largest contributors. The principles of the Act of 
1857 have beyond question been justified by the relief 
required by and afforded to the poorer members of the 
community. 

Other European Countries. 

We may now turn to the law of divorce as administered 
in the other countries of the modem world. On the main 
question whether marriage is to be considered indissoluble 


they will be found to range themselves on one side or the 
other according to the influence upon them of die Church 
of Borne and its canon law. 

In ScoUemd it has long been the law that marriage 
can be dissolved at the instance of either party by judicial 
sentence on the grounds of adultery or of desertion, termed 
non-adherence, and the spouses could in such case remarry, 
except with the person with whom the adultery was com- 
mitt^. A divorce a mewsd et tluoro could also be granted 
for cruelty. By an Act of Parliament (11 Geo. IV. and 
1 Will. IV. c. 69) the jurisdiction in divorce was trans- 
ferred from a b^y of commissaries to the Court of 
Session. 

By the law of Hdlcmd complete divorce could be 
granted by judicial sentence on the grounds of adultery 
or of Yfilfil and malicious desertion, to which were added 
unnatural offences and imprisonment for life, and such 
divorce gave the power of remarriage, except with the 
{)6rson with whom adultery was proved to have been 
committed, but there would seem to be a doubt whether 
this fK>wer extended to the guilty party (Voet,- de 
Divortiia, lit 24 tit 2). Divorce a niensd et thoro could 
be granted on the grounds allowed by the canon law. 

The Code of Frvssia of 1794 contained elaborate 
provisions which gave great facility of divorce. A com- 
plete divorce could be obt^ned by judicial sentence for 
the following causes : (1) Adultery or unnatural offences; 
and adultery by a husband formed no bar to his obtaining 
a divorce against his wife for adultery ; and oven an illicit 
intimacy, from which a presum})tion of adultery might 
arise, was held sufficient for a divorce. (2) Wilful deser- 
tion. (3) Obstinate refusal of the rights of marriage, 
which was considered as equivalent to desertion. (4) 
Incapacity to perform the duties of marriage, even if 
arising subsequent to the marriage ; and the same effect 
was assigned to other incurable bodily defects that excited 
disgust and horror. (5) Lunacy, if after a year there 
was no reasonable ho^X) of recovery. (6) An attempt on 
the life of one spouse by the other, or gross and unlawful 
attack on the honour or personal litoty. (7) Incom- 
|)atibility of temper and quarrelsome disposition, if rising 
to the height of endangering life or hedth. (8) Oppro- 
brious crime for which either spouse has suffered imprison- 
inont, or a knowingly false accusation of such crime by 
one spouse of the other. (9) If either spouse by unlawful 
transactions endangers the life, honour, office, or trade of 
the other, or commences an ignominious employment. 
(10) Change of religion. In addition to these causes, 
marriages, when there w^ere no children, could be dissolved 
by mutual consent if there be no reason to suspect levity, 
precipitation, or compulsion ; and a judge had also power 
to dissolve a marriage in cases in which a strongly-rooted 
dislike appeared to him to exist. In all cases of divorce, 
but sometimes subject to the necessity of obtaining a 
license, remarriage was permissible (see Burge, Coni- 
mentariee on Colonial and Foreign Law^ vol. i. 649). 

By the law of Denmark^ according to the Code of King 
Christian the Fifth, complete divorce could be obtained 
for incest ; for leprosy, whether contracted before or after 
marriage; for transportation for crime or flight from 
justice, after three years, though not for crime itself ; and 
W exile not arising from crime, after seven years. 

In Sweden complete divorce is granted by judicial 
sentence for adultery, and in Ruesia for that cause and 
also for incomi)atibility of temper (Ayliffe, Par. 49). On 
the other hand, in Spain marriage is indissoluble, and the 
ecclesiastical courts have retained their exclusive cogniz- 
ance of matrimonial causes. In Italy certain articles of 
the Civil Code deal with separation, voluntary and judicial, 
but divorce is not allowed in any form. 
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In France the law of divorce has had a chequered history. 
Before the Revolution the Roman canon law prevailed, 
marriage was considered indissoluble, and only divorce a 
mensd et thoro, known as la ceparation dPhabitatum^ was 
permitted; though it would appear that in the earliest 
age of the monarchy divorce a vinculo matrimonii was 
allowed. La aepoMration d'habitation was granted at the 
instance of a wife for cruelty by her husband or false 
accusation of a capital crime, or for habitual treatment 
with contempt before the inmates of the house ; but a wife 
could not obtain a separation for adultery by her husband, 
although he had his remedy in case of adultery by his 
wife. In every case the sentence of a judicial tribunal, 
which took precautions against collusion, was necessary. 
But the Revolution may be said to have swept away 
marriage among the institutions which it overwhelmed, 
and by the law of 20th September 1792 so great facility 
was given for divorce a vinculo matrimonii as practically 
to terminate the obligations of marriage. A reaction came 
with the Code Napoleon, yet even under that system of law 
divorce remained comparatively easy. Mutual consent, 
expressed in the manner and continued for a |)oriod specified 
by the law, was cause for a divorce (the principle of the 
Roman law being adopted on this point), but such consent 
could not take place unless the husband was twenty-five 
years of age and the wife twenty-one, unless they had been 
married for two years, nor after twenty years of marriage, 
nor after the wife had completed her forty-fifth year; 
and further, the ai)])roval of the parents of both i)arties 
was required. In case of divorce by consent, the law 
required that a pro])er agreement should be made for the 
maintenance of the wife and the custody of the children. 
A husband could obtain a divorce a vinculo matrimonii 
for adultery, but the wife had no such ]K)wer unless the 
husband had brought his mistress to the homo. Both 
husband and wife could claim divorce on the ground of 
outrage, or grievous bodily injury, or condemnation for an 
infamous crime. If the divorce was for adultery, the 
erring party could not marry the jiartner of his or her 
guilt. A divorce a mensd et thoro could be obtained on 
the same grounds as a divorce a vinculo, but not by mutual 
consent ; and if the divorce a mened et thoro continued in 
force for three years, the defendant jiarty could claim a 
divorce a vinculo. On the restoration of royalty in 1816 
divorce a vinculo was abolished, and |iending suits for 
divorce a vinculo were converted into suits for sejiaration 
only. 

Divorce in France, after the repeal of the provisions 
re3i)ecting it in the Code Napoleon in 1816, was re-enacted 
by a law of 27th July 1884, the provisions of which were 
simplified by a further law of April 20, 1886. But a 
wide departure was made by these laws from the terms of 
the Code Napoleon. Divorce by consent disappeared, and 
the following became the causes for which divorce was 
allowed : (1) Adultery by either party to the marriage at 
the suit of the other, without, in the case of adultery by 
the husband, the aggravation of introduction of the con- 
cubine into the home required by the Code ; (2) violence 
(exc^c) or cruelty (civicee ) ; (3) injurec graves ; and (4) 
peine afflictive et infamante, Excis is defined by Loci4 
as *‘a generic expression comprising all acts tending to 
compromiw the safety of the person, without distinction 
as to their object or motive, premeditation as well as 
furious anger, attempts upon life as well as serious wound- 
ings.” Slvices are acts of ill-treatment less grave in 
character, which, while not endangering life, render 
existence in common intolerable (Kelly’s French Ixlw of 
Marriage, p. 122). Injwree grams, as to which the courts 
have considered themselves entitled to exercise a wide 
discretion, have been defined as acts, writings, or words 
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which reflect upon the honour or the reputation of the 
party against whom they are directed. The courts have 
held that retraction at the trial does not relieve the party 
from the consequences of an injure grave, and that 
publicity is an aggravating but not a necessary element. 
A letter from one spouse to the other may constitute an 
injure, and the courts have further held themselves at 
liberty to consider letters written after divorce priK^eedings 
have been commenced. Injures graves have also been con- 
sidered to include material injuries, and among these have 
been classed habitual and groundless refusal of matrimonial 
rights, communication of disease, and refusal to consent to 
a religious ceremony of marriage. Habitual but not occa- 
sional drunkenness has also been held to fall within the 
definition of an injure grave. Peine afflictive et infamante 
signifies a legal punishment involving cor][K)ral confinement 
and moral degradation.^ 

In addition to its recognition of full divorce, the French 
law recognizes separation of two kinds, one sijaratiou de 
biens and the other separation de corps. The effect of 
separation de biens is merely to put an end to the com- 
munity of goods between the 8|)ouses. It necessarily 
follows, but may be decreed indei)endently of sijiaratum de 
corps. The grounds of separation de corps are the same as 
those for a divorce ; and if a separation de corps has existed 
for three years, it may be turned into a divorce upon the 
application of either party to the court. 

Until 1893 a wife separee de corps obtained only the 
capacity attaching to a concomitant separation de biens ; 
that is to say, she recovered the enjoyment and manage- 
ment of her se])arate projKjrty, but could not deal with i*eal 
property, nor toke legal ]>roceedings, without the sanction 
of her husband or of the court. But by a law of 6th Febru- 
ary 1893 a wife separee de corps obtains “ the full exercise 
of her civil ca^iacity, so that she shall not need to resort to 
the authority of her husband or of the court.” In case of 
reconciliation, the wife returns to the limited caj>acity of a 
wife separee de biens, and after the proscribed notification 
of such change of status it becomes binding on third 
persons. 

The jirovisions of French law with regard to the custody 
of the children of a dissolved marriage, and with regard to 
property, do not differ materially from those prescribed by 
the English Acts. The custody of children is given to the 
party who has obtained the divorce, unless the court, on 
the application of the family, or the ministhre public, 
consider it better, in the interests of the children, that 
custody should be given to the other i>arty or a third 
jiorson; but in every case the right of both father and 
mother to supervise the maintenance and education of 
the children, and their liability to contribute to their 
sup{)ort, are continued. 

The law in France as to property on a divorce has been 
accurately stated as follows : — 

“ Divorce in Franco effects a dissolution of the matrimonial regime 
of property as well as of tho marriage itself. The decree appoints a 
notary, who is charged with tho settlement of the pecuniary interests 
of the parties. By a stereotyped form of procedure tho appointment 
is inaae invariably for the purpose of liquidating la communauU 
ayant exists entre Im epoux, irre8|jectivo of whether the r^gUne really 
was that of community or another. In tho case of aliens, therefore, 
married under the rule of se])arate property, it is necessary care- 
fully to set this out in tho notarial deed of liquidation, in order to 

* It is interesting to observe how, according to the latest decision of 
the House of Ijords above referred to, cruelty, acconling to Eiiglish law, 
includes some hut not others of the forms of injury for which, under 
the term of injures graves, the French law affords a remedy. It may 
well be doubted whether the view taken by the minority of the pours, 
which would have included in the definition of cruelty all, or nearly all, 
of that which the IVench law deems either ^vuxs or injures graves, 
would not have better satislietl hoth the principles of English juris* 
pnuieuce and the feelings of modem life. 
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<l6fcut tho prcHiunfitiori wliioli )>» raised by the wordinf^ of 

the decree that u coiiiuiijniiy really did exist. 'I'he party agaiust 
wlioin the divorce han Ijeen proTiounced loses the benefit of all 
settlements made ufM»n him or her by the other jmrty, either by 
the marriage tiontracl or since the; marriage. On the other liaiul, 
the ])ttrty in whose fiivcmr the div<jrcc has been prononnoe^l |»rc- 
servcH tin*. bcn4*fit of all settlements nnnle in his or her favour by 
the unsiic(!4?Hsful party. If no such settlements were made, or if 
those made apjicar jiiadetpiate to ensure tho subsistence of the 
successful party, the court may grant him or her permanent alimony 
out of the projicrty of the othc.r party, not to exceed one-third of 
tin; income, and rcvo(*.al>le in case it ceuscs to be necessary*’ (Kelly, 
p. 130). 

On a divorce both partieH are at liberty to remarry, the 
liiLsbaud at once, tho wife after an interval of ten months. 
A divorced husband may remarry his divorced wife, but if 
he does so, ho cannot bo again divorced, except on the 
ground of a sentence to a afflicMve et infaniante 

passed on one of them since their remarriage. There is, 
however, this limitation on the jKiwer of remarriage of 
divorced jiorsons, that the jiarty to the marriage against 
whom the decree lias lieen f^ronotinced is not allowed to 
marry the jierson with whom his or her guilt has been 
established. Such )N)rsoii, however, has no such rights as 
are iticognizwl in him or her according to English law, and 
cannot telco any part in the proceedings. But his or her 
name is referred to in the proiHjedings only by an initial ; 
and J^^rench law goes even further in the avoidance of 
publicity, inasmuch as the publication of divorce proceed- 
ings in the press is forbidden, under heavy ijenalties. 

By a law of Gth February 1893 French jurisprudence, 
more comjilete at least, and i)erhaps wiser, than English, 
dealt with a matter previously in (Jontroversy, and decidecl 
that after a divorce the wife shall resume her maiden 
name, and may not continue to use the name of her 
divorced husband ; nor may the husband, for Vmsiness or 
other pur]K)ses, continue to use tho name of his wife. 

By the law of 1886 the Bjiecial procedure in divorcee 
jireviously in force under the Code and under tho law of 
1881 was abolished, and it was ])roviclod that matrimonial 
causes should ho tried according to tho ordinary rules of 
j)r(x^e(lure. Tlie action therefore, when brought, follows 
the methods of procedure cominon to otlier civil jini- 
ceedings. But there still remain certain necessary i)re- 
liiuiuarics to an action of divorce. A jietition must be 
j)rcsented by a petitioner in jierson to the President of the 
court sitting in chain l)er.s, with the object of a reconcilia- 
tion lx)ing ortecteil. This is known as the co?u- 

jHiration. If the iietitioner still determines to pro<^ced, 
there follows the secande cor/iparatioii, on which occasion 
both parties ajipear before the President. If the President 
fails to effect a reconciliation, ho makes an order jiermitting 
tlie jictitioner to proceed, and deals with the matters 
necessary to be dealt with jmident-e life, such matters being 
(1) se]:>arate residence, (2) alimony, (3) ixissossion of jier- 
soual effects, (4) cushidy of (children. As regards residence, 
the wife is comi>elled to adhere during the proceedings to tho 
residence assigned to her, but no similar restriction is placed 
on tho husband. Alimony jmndente lite is in the discretion 
of the court, having regard to the means of the jiartics, 
and includes a projier provision for costs. As regards the 
custody of children, the Code and the law of 1884 gave it 
to the husband, unless tho court otherwise orders, but the 
law of 1 886 leaves the matter wholly in the discretion of 
the court. 

There are certain technical rules of evidence on the trial 
of a divorce action. It is a general princijilc of the French 
law of evidence that documentary evidence is the liest 
evidence, and oral testimony only secondary. In divorce 
cases adultery floffrante delicto can be proved by the 
official certificate of the commissary of j)olicc. Letters 
between the husband and wife are admissible in evidence. 


As to letters between the jiarties and third persons, the 
law, which has been doubtful, now appears to be that the 
wife may produce only such letters from third parties to 
her husband as have come into her jiossession accidentally, 
and without any ruse or artifice on her part; but the 
husband may put in evidence any letters written to or by 
his wife which he has obtained by any, short of criminal, 
means. If tho documents put in evidence are not suflicient 
to satisfy the court, there follows an investigation by means 
of witnesses, termed an enquete, A schedule of allegations 
is drawui up, and a judge, termed a jutfe-commusaire^ is 
sjjecially appointed to conduct the inquiry, liclatives and 
servants, though not conqietent witnesses in ordinary civil 
actions, are so in divorce proceedings. Cross jietitions 
may be entered; the substantiation of a cross petition, 
iiowever, does not have the eflect, in some cases given to it 
by English law, of barring a divorce, but a divorce may be, 
and often is, granted in favour of and against both parties 
jmir torts recipi'offues. When a case comes on for trial, it 
is in the power of the court to order an acyourument for a 
jieriod not exceeding six months, which is termed a temps 
d^ejyream, in order to afford an opiiortunity for reconcilia- 
tion. It is said, however, that this jKjwer is seldom 
exercised. An ap|)eal may be brought against a decree of 
divorce within two months ; and a decree made on appeal 
is subject to revision by the Court of Cassation within two 
months. Both references to the Court of Apixial and the 
C>ourt of Cassation operate as a stay of execution. A 
decree must, by the law of 1886, be transcribed on the 
register of marriages within two montlis from its date, and 
failing this transcription, tho decree is void. ^J'he tran- 
scription must be made at the jilace of celebration of tho 
marriage, or, if the ])arties are married abroad, at the place 
where the parties were last domiciled in France. If tl)C 
IMirties, after having married abroad, return to France, it 
has been provided, by a circular of the Frocureur de la 
RilpMique in 1887, that the transcription may be made at 
the place of their actual domicile at the time of action 
brought, a rule which has been held to apply to the divorce 
of alieiiH in France. The effect of tranHcri]>tion does not 
relate back to the date of the decree. 

Oj anions may differ as to the relative merits of the 
English and French law relating to divorce. But it 
cannot be denied that the French law presents a singularly 
complete and well-considered system, and one which, 
obviously w^ith the English system in view^, has endeavoured 
to graft on it provisions su])plementing its omissions, and 
modifying certain of its terms in accordance with the 
light afforded by ex])erience and the changed feelings of 
the modern world. The effect of the laws of 1884 and 
1886 in France has been great. During tho five years 
from 1884 to 1888 the courts granted divorces in 21,064 
cases, rejecting applications for divorce in 1524. In 
addition, there were 12,242 applications for judicial sei)ara- 
tion, of which 10,739 were granted. A distinguished 
French writer, the author of a work of singular complete- 
ness and accuracy on the judicial system of Great Britain, 
has conq>ared these figures with the corresponding result 
of tlie English Act of 1857. His conclusion is expressed 
ill these words ; On voit qu'en cinq annexes nos tribunaux 
ont prononcii trois fois plus de divorces que la haute 
Cour d’Angletorre n’en a prononccS en trente ans. Jo 
n’insiste pas sur les conclusions morales k tirer de ce 
rappr5chement ” (Comte de Franqueville, Le Systeme 
Judidare de la Grande Bretagne, ii. p. 171). It is, how- 
ever, practically impossible to compare the number of 
divorces in France and in England with exact justice, 
because, as will have been seen above, the causes of divorce 
in France materially exceed those recognized by English 
law; and the absence in France of any ofhcial performing 
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the functions assigned to the King^s Proctor by the 
English Act cannot but have great influence on the number 
of applications for divorce, as well as on their results. 

(f. u. j.) 

United States. 

Divorce is the termination by proper legal authority, 
sometimes legislatively but usually judicially, of a 
marriage which up to the time of the decree was legal 
and binding. It is to l )0 distinguished from a decree 
of nullity of marriage, which is simply a legal deter- 
mination that no legjil marriage has ever existed lietween 
the two parties. It is also to bo distinguished from a 
decree of separation, which i^ermits or commands the 
IKirties to livo aimrt, but does not completely and for all 
purposes sever the marriage tie. Ujmn the subject of 
divorce in the United States, and, to some extent, in 
foreign countries, a careful investigation has been made 
by the American Department of Labour, and its report, 
covering the years 1867 to 1886, is the main source of 
information. There is no reason to sus];)ect that if the 
returns for the following ten or fifteen years were known 
they would discredit the main conclusions of the rejmrt. 
The number of divorces granted in the United States was 
in 1886 over 25,000, and unless the rate of increase has 
materially slackened, which is improliable, it is now 
30,000. This is about equal to the number reported from 
all the rest of the Christian world. As divorce pre- 
supposes a legal marriage, the amount of divorce, or the 
divorce - rate, is best stated as the ratio between the 
number of divorces decreed during a year and the numl^er 
of subsisting marriages or married couples. The usual 
bisis is 100,000 married couples. In 1886 the divorce- 
rate in the United States was 250 to 100,000 married 
couples. This is equivalent to more than one divorce 
annually to each 2500 jieoplo. The several states diffcT 
in divorce - rate, from South Carolina (y.v.), with no 
provision for legal divorce, to some of the Rocky Mountain 
stiites, where the rate is from three to four times the 
average for the country. In general the rate is greater 
ill the North than in the South, and in the West than in 
the East; but to this rule the New England states, 
Louisiana, New Mexico, and Arizona are exceptions. 
The New England states have a far higher mte than their 
geographical position would lead one to ex])ect in accord- 
ance with the preceding statement ; and the other three, 
owing doubtless, in part at least, to the influence of the 
Roman Catholic Church, have a lower rate than the states 
about them. The several state groups liad the following 
divorce - rates in 1886: South Atlantic, 106; North 
Atlantic, 149; South Central, 296; North Central, 334; 
Western, 527. The divorce-rate in the United States has 
increased rapidly and steadily in twenty years from 173 
in 1867 to 250 in 1886. But distinct tendencies are 
traceable in diflferent regions. In the North Atlantic 
group the rate fell in twenty years ; in all other groups 
it rose — in the North Central by 21 per cent., in the 
Western by 54 jwr cent., in the South Atlantic by 100 jjer 
cent., and in the South Central by over 200 per cent. The 
great increase in the South was mainly due to the spread 
of divorce among the emancipated negroes. 

The ground pleaded for a divorce is seldom an index 
to the motives which caused the suit to be brought. This 
is determined by the character of the law rather than by 
the state of mind of the |)arties ; and so far as the 
individuals are concerned, the ground alleged is thus a 
cloak rather than a clue or revelation. Still those causes 
which have been enacted into law by the various state 
legislatures do indicate the pleas which have been endorsed 
by the social judgment of the respective communities. 
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In the United States there are fifty-two different juris- 
dictions in the matter of divorce. Six out of every seven 
allow divorce for desertion, adultery, or cruelty ; and rjf 
the divorces reporteil with their causes during the twenty 
years, of which there wore .315,547 in the United State;^ 
nearly 78 i»er cent, were granted for some one of these 
throe Wilises, viz., 40 yier cent, for desertion, 21 per < c?nt. 
for adultery, and 16 jx^r cent, for cruelty. l^rol)a))l> 
nearly 10 jxu’ cent, more were for some coiiibination of 
these causes. Three othijr grounds for divorce are admitted 
as legal in many or most American states, viz., ini]>risoninont 
in .39, liabitual drunkenness in .38, and neglect to provide 
in 22. Al)out 98 per cent, of American divorces are 
granted on some one or more of these six grounds. In 
general the legislation on the subject of thci causes allowed 
for divorce is most restrictive in the states on the Atlantic 
coast, from New York to South Carolina inclusive, ami 
least so in the Western states. The slight exqxuise of 
obtaining a divorce in many of the statics, and the lack of 
publicity which is given to the suit, are also important 
reasons for the great number of decrees issued. Tht* 
importance of the former consideration is reflected in the 
fact that the divorce -rate for the United States as a 
whole shows clearly, in its fluctuations, the influences of 
goixl and bad times. When times are good and the 
income of the working and industrial classes likely to be 
assured, the divorce-rate rises. In j^eriods of industrial 
depression it falls, fluctuating thus in the same way and 
probably for the same reason that the marriage-rate in 
industrial communities fluctuates. In two-thirds of the 
divorce suits the wife is the plaintiff*, and the proportion 
increased in the twenty years. In the Northern states the 
jiereentage issued to wives is 69, ivhilo in the Southern 
states it is only 55. But when*, both parties desire a 
decree, and each has a legal ground to urge, a jury will 
usually listen more favoumbly to a woman’s suit. 

Divorce is ])r()l>ably esixicially fre^pient among the 
native population of the United States, and among these 
probably more common in the city than in the country. 
I'his stateimmt cannot be established absolutely, since 
statistics afford no means of di.stinguishiiig the native 
from the foreign -born applicants. It is, howevijr, the 
most obvious reason for explaining the fact that, while 
in Euro[)e the city divorce-rate is from three to five times 
as great as that of the surrounding country, the difference 
in the United States between the two regions is very 
much less. In other words, the gretit numlxjr of foreigners 
in American cities tend to obscure by their low divorce- 
rate the high rate of the native population. Divorce is 
certainly more common in the New England states than 
in any others on the Atlantic coast north of Florida, and 
it is not unlikely that wherever the New England families 
have gone divorce is more frequent than elsewhere, l^’or 
example, it is much more common in the northern 
counties of Ohio than in the southern counties settled 
from the Middle Atlantic states. 

There are two statements frequently made regartling 
divorce in the United States which do not find warrant 
in the statistics on the subject. The first is, that the real 
motive for divorce with one or both jjarties is the desire 
for marnage to a third ixsrson. The siicond is, that a 
very large proportion of divorces are granted to ixjrsons 
who move from one jurisdiction to another in order to 
avail themselves of lax divorce laws. On the first point 
the American statistics are imictically silent, since, in 
issuing a marriage license to parties one or both of whom 
have been previously divorced, no recortl is gencnilly made 
of the fact. In Connecticut, however, for a number ot 
years this information was required; and, if the statements 
wore trustworthy, the number of persons remarrying each 
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year ms aViout one-third the total number of ])erHon8 
divorcing, which is probaldy a rate not widely different 
from that of widows and widowers of the same age. 
Foreign figures for Switzerland, Holland, and Berlin 
indicate that in those regions the proportion of the 
divorced who remarry speedily is about the same as that 
of widows and widowers. What evidence there is on the 
subject thei-efore tends to discredit this popular opinion. 
The evidence on the second point is more conclusive, and 
has gone far towards decreasing the demand for a con- 
stitutional amendment allowing a federal marriage and 
divorce law. About four-fifths of all the divorces granted 
in the United States were issued to ])arties who were 
married in the state in which the decree was later made ; 
and when from the remaining one-fifth are deducted those 
in which the jiarties migrated for other reasons than a 
desire to obtain an easy divorce, the remainder would 
constitute a very small, almost a negligible, fraction of 
the total number. 

It is difficult, i^erhaps impossible, to say how far the 
frequency of divorce in the United States has been or is 
a social injury ; how far it has weakened or undermined 
the ideal of marriage as a lifelong union l^etween man 
and woman. In this resjKict the question is very like 
that of illegitimacy ; and as the most careful students of 
the latter subject agroe that almost no trustworthy 
infenmee regarding the moral condition of a community 
<*an Im derived from the j)roi»ortion of illegitimate 
childr(;n born, so one may say regarding the prevalent^e 
of divorce that from this fact almost no inferences are 
warranted regarding the moral or social condition of the 
population, it is i)y no means imiK)Ssible, for exanqdo, 
that the spread of divorce among the negro population in 
the Bouth marks a step in advance from the condition of 
largely unregulated and illegal unions characteristic! of 
the ra<!e immediately after the war. The prevalence of 
divorce in the United Sbites among the native ]K)pulation, 
in urban communities, among the New England element, 
in the middle classes of society, and among those of the 
l^rotestant faith, indicates how closely this social pheno- 
menon is interlaced with much that is characteristic and 
valuable in American civilization. In this resi)ect, too, 
the United Htates |)orha])s represent the outcome of a 
tendency which has been at work in £uro|)e at least since 
the llefonnation. Certainly the divorce-rate is increasing 
in nearly every civilized country. Decrees of nullity of 
marriage and decrees of seimration not absolutely termin- 
ating the marriage relation are relatively far less }>revalent 
than they were in the mediaeval and early modern i)eriod, 
and many ]x5r8ona who under former conditions would have 
obtained relief from unsatisfa(!tory unions through one or 
the other of these avenues now resort to divorce. The 
increasing proportion of the community who have an 
income sufficient to |)ay the requisite legal fees is also a 
factor of great iin|)ortanco. The belief in the family as 
an institution ordained of Qod, decreed to continue till 
death us do imrt,’^ and in its relations typifying and i)er- 
petuating many holy religious ideas, probably became weak- 
ened in the United States during the 19th century, along 
with a weakening of other religious conceptions ; and it is 
yet to be determined whether a substitute for these ideas 
can be develojted under the guidance of the motive of 
social utility or individual desire. In this respect the 
United States is, as Mr Gladstone once wrote, a tnbus 
prcBTogativa, but one who knows anything of the family 
and home life of America will not readily despond of the 
outcome. 

BioiiiooRAPHr.-— The only important source of statistical in- 
formation is the governmental report of over 1000 octavo pages, 
A B^port on Marriage and Divorce in the UnUed JStateSt Io67 to 


1886, including an Appendix relating to Marriage and Divorce in 
Certain CoimtrieaqfDurope, by GakuollD. Wbiout, Commissioner 
of Labonr. The student may perhaps obtain a copy by applying 
to the Commissioner of Labour. The statistics contained in this 
volume have been analysed and interpreted in W. F . WiLLCOx’a 
The Divorce Problem : A Study in Statietice, published by Colum- 
bia University, New York City, in 1891 and a^in in 1897. 
Further interpretations are ooutaiiied in an article in the PolUieal 
Science Quarterly for March 1893, entitled Study in Vital 
Statistics." The Insst lef^l treatise is probably Bishop on 
Marriage, Divorce, and Judicial Separaiian, ^W. F. W.) 

pix, John Adams (1798-1879), American 
soldier and politician, was bom at Boscawen, N.H., and 
died in New York City, 21st April 1879. His early training 
was military, and as a boy he participated in the war of 
1812. Afterwards he studied law and was admitted to 
the Bar. In 18.30 he became adjutant-general of New 
York, and was soon one of the Democratic managers of 
the State. From 1845 to 1849 he was a United States 
senator of Now York. In May 1860 he became iK)stmaster 
of New York City, and from 10th January until 5th March 
1861 he was Secretary of the Treasury of the United 
States. He rendered imjiortant services in hurrying for- 
ward troojjs in 1861, and was appointed major-general of 
volunteers. In 1872 he was elected governor of New 
York as a Republican by a largo majority, but was defeated 
for re-election. He had great energy and administrative 
ability, and iHscame president of the Mississippi and Mis- 
souri Railway in 1853, and was first president of the 
Union Pacific Railway, 1863-1868. 

DiXOIIi capital of IjOO county, Illinois, U.S.A., on the 
Rock river, at an altitude of 725 feet. Its site is level and 
its street plan regular. It is at the intersection of branches 
of the Chicago and North-Westcirn and the Illinois Central 
Railways. Population (1880), 3658; (1890), 5161 ; (1900), 
7917, of whom 879 were foreign-born and 59 negroes. 

Dixoiii Richard Watson (1833-1900), 
English ix)et and divine, son of Dr James Dixon, a well- 
known Wesleyan minister, was born 5th May 1833. He 
w^as educated at King Edward’s School, Birmingham, and 
on j)roceeding to Pembroke College, Oxford, became one of 
the famous “ Birmingham group ” there, who shared with 
William Morris and Burne-Jones in the Pre-Raphajlite 
movement. He only took a second class in Moderations iii 
1854, and a third in Literal Hwnmnixme in 1856 ; but in 
1858 ho won the Arnold Prize for an historical essay, and 
in 1863 the English Sacred Poem Prize. He was ordained 
in 1858, was second master of Carlisle High School, 
1863-1868, and successively vicar of Hayton, Cumberland, 
and Warkworth, Northumberland. He became Honorary 
Canon of Carlisle in 1874, and died at Warkworth, 23rd 
January 1900. Canon Dixon’s first two volumes of verse, 
Chriet's Company and Ilisiorical Odes, were published in 
1861 and 1863 resjjectively ; but it was not until 1883 that 
he attracted conspicuous notice with Memo, an historical 
poem in terza rima, which was enthusiastically praised 
by Mr Swinburne. This success ho followed up by three 
privately printed volumes. Odes and Eclogues, 1884, 
Lfprical Poems, 1886, and The Story of Eudoda, 1888. 
Dixon’s poems were during the last Mteen years of his life 
recogniz^ as scholarly and refined exercises, touched with 
both dignity and a certain severe beauty, but he never 
attained any general i)opularity as a poet. The appeal of 
his poetry is ^dressed directly to the scholar and the man 
of erudition. A great student of history, his studies in 
that direction colour much of his poetry. He is at his best 
in poetic narrative, where he combines fancy and fact with 
much skill and grace. The romantic atmosphere is remark- 
ably preserved in Mano, which is also a highly successful 
metrical exercise in the difficult terza rima. His typical 
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poems have charm and melody, \i^ithout introducing any 
new note or variety of rhythm. A strong love of nature, 
with much felicity in interpreting natural beauty, informs 
all his descriptive passages. He is contemplative, sober, 
and finished in literary workmanship, a very typical example 
of the Oxford school. Pleasant as his poetry is, how- 
ever, he will probably be longest remembered by the work 
to which he gave the best years of his life, his Hivtory of 
ths Church of England from the Abolition of Roman Jurie- 
dictum^ of which at the time of his death four volumes 
had api)oared, covering the period from 1529 to 1588. 
This fine work is not only built upon elaborate research, 
but also presents a trustworthy and unprejudiced survey of 
a subject in the treatment of which freedom from bias is 
exceedingly rare and difficult. (a. wa.) 

Dob6lll| a town of Qermany, on the Muldc, 42 miles 
south-east by rail of the town and in the circle of Leipzig, 
kingdom of Saxony. There are an agricultural and a com- 
mercial school. The industries include wool -spinning, 
iron-founding, carriage, agricultural implement, and metal 
printing and stamping works. Population (1890), 13,892 ; 
(1895), 15,760. 

Dobsingi (German, Dobechau)^ a corporate town of 
Northern Hungary, 42 miles west by north of Kassa. The 
most remarkable feature in connexion with it is a large 
cavern some SJ miles to the north-west, in which is an ice- 
field nearly 2 acres in extent containing fonnations which 
are at once most curious and strikingly beautiful Popula- 
tion, (1900), 5115. 

Dobsong Henry Austin (1840 ), English 

jx)et and man of letters, was born at Plymouth 18th .January 
1840, being the eldest son of George Clarisse Dobson, a civil 
engineer, and on his grandmother’s side of French descent. 
When Mr Austin Dobson was about eight years old the 
family moved to Holyhead, and his first school was at 
Beaumaris, in the Isle of Anglesea. He was afterwards 
educated at Coventry, and the Gymnase, Strasburg, 
whence he returned at the age of sixteen with the inten- 
tion of l)ecoming a civil engineer. He had a taste for art, 
and in his earlier years at the office continued to study it 
at South Kensington, at his leisure, but without definite 
ambition. In December 1856 ho entered the Board of 
Trade, gradually rising to a princii>alship in the Harbour 
De{)ai1;ment, from which he withdrew in the autumn of 
1901. He married in 1868 Francos Mary, daughter of 
Nathaniel Beardmore of Broxbourne, Herts, and settled 
at Ealing. His official career was industrious though un- 
eventful, but as poet and biographer he stands among the 
most distinguish^ of his time. The student of Mr Austin 
Dobson’s work will bo struck at once by the fact that it 
contains nothing immature : there are no jwfenilia to 
criticize or excuse. It was about 1864 that Mr Dobson 
first turned his attention to composition in prose and 
verse, and some of his earliest known pieces remain 
among his bast It was not until 1868 that the ajifiear- 
ance of St Pa/ul*8, a magazine edited by Anthony Trollo|)e, 
afforded Mr Dobson an opportunity and an audience ; and 
daring the next six years he contributed to its pages some 
of his favourite poems, including “Tu Quoque,” “A 
Gentleman of the Old School,” “ A Dialogue from Plato,” 
and “ Une Marquise.” Many of his iioems in their 
original form were illustrated — some, indeed, actually 
written to support illustrations. By the autumn of 
1873 Mr Dobi^n had produced sufficient verse for a 
volume, and put forth his Vignettee in EhymCy which 
quickly passed through three editions. During the ]ieriod 
of their appearance in the magazine the poems had 
received unusual attention, Qeoige Eliot, among others, 
extending generous encouragement to the anonymous 
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author. The little book at once introduced him to 
a larger public. The i)erio<l was an interesting one 
for a first appearance, since the air was full of metrical 
ex{)eriment. Mr Swinburne’s bold and dithyrambic ex- 
cursions into classical metre had given the clue for an 
enlargement of the borders of English prosody ; and, .since 
it was hojieless to follow him in his owm line without 
necessary loss of vigour, the poets of the day were 
looking about for fresh forms and variations. It was 
early in 1876 that a small body of English iK)ets lit 
uix)n the French fonns of Theodore de Banville, Marot, 
and Villon, and determined to introduce them into 
English verse. Mr Austin Dobson, who had already 
made successful use of the triolet, was at the head of this 
movement, and in May 1876 ho published in T/ie 
Prodigals the first original ballade written in English. 
This he followed by English versions of the rondel, 
rondeau, and villanelle. An article in the ComJnll 
Magazim by Mr Edmund Gosse, “A Plea for Certain 
Exotic Forms of Verse,” apj)earing in .July 1877, simul- 
taneously with Mr Dobson’s second volume, Proverbs in 
Porcelain^ drew the general eye to the ix)8sibilities and 
achievements of the movement. The exi)eriment was 
extremely fortunate in its introduction. Mr Dobson is 
above all things natural, spontaneous, and unaffected in 
|MM)tic method ; and in his hands a sheaf of metrical forms, 
essentially artificial and lal)orious, was made to assume the 
colour and bright profusion of a natural product. An air 
of ixmsive charm, of delicate^ sensibility, ]Kjrvades the whole 
of these fresh revivals ; and it is |>erhapH this iKsrsonal 
touch of humanity w hich has given something like stability 
to one sidt^ of a moverntmt otherwises transitory in infiu(*nce. 
The fiishion has faded, but the flowers of Mr Dobson’s 
French garden remain bright and scented. 

In 1883 Mr Dobson published Old-World Idylls^ a 
volume which contains some of his most chai*acU*ristic 
work. By this time his ta.ste was gradually settling ui.>on 
the i^riod with w^hich it has since Income almost ex- 
clusively associated ; and the spirit of the 18th cen- 
tury is revived in “The Ballad of Bfwi Brocade” and 
in “The Story of llosina,” as nowhere else in modern 
English i)oetry. In “ Beau Brocade,” indeed, the pictorial 
(juality of his work, the dainty economy of eloquent 
touches, is at its very best : every couplet has its picture, 
and every picture is tnie and vivacious. The touch has 
often been likened to that of Ilandoljih Caldecott, with 
which it has much in common ; but Mr Dobson’s humour 
is not HO “ rollicking,” his portraiture not so broad, as that 
of the illustrator of “John Gilpin.” The appeal is rather 
to the intellect, and the touches of subdued pathos in the 
“ Gentleman ” and “ Gentlewoman of the Old Sch(K)l ” are 
addressed directly to the heart. We are in the 18th 
century, but see it through the glasses of to-day ; and 
the soft intercepting sense of change which hangs like 
a liazo between ourselves and the subject is altogether 
due to the jioet’s symi)athy and sensibility. At the Sign 
of the Lyre (1885) was the next of Mr Dobson’s 
separate volumes of verse, although ho has added to the 
IxxJy of his work in a volume of Collected Poems 
(1897). At thje Sign of the Lyre contains examples of 
all his various moods. The admirably fresh and breezy 
“Ladies of St James’s” has precisely the qualities wo 
liave traced in his other 18th-century iKjems; there are 
ballades and rondeaus, with all the earlier charm ; and in 
“ A Revolutionary Relic,” as in “ The Child Musician ” of 
the Old-World Idylls^ the j)oet roachiss a depth of true 
|)athos which he does not often attempt, but in which, 
when he seeks it, he never fails. At the j)olo oi.)posite to 
these are the light occasional verses, not untouched by the 
influence of Praed, but also quite individual, buoyant, and 
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happy. But the chicjf novelty m At the Sign of the Lyre 
was tlie series of “ Fables of literature and Art,” founded 
in manner upon Gay, and exquisitely linishod in scholar- 
ship, taste, and critieisin. It is in these ]x.*rhaiw, more 
than in any other of liis jxKmis, tliat we see with how 
much felicity Mr Dobson interjHmctrates tlie literature of 
fancy with tJie literature of judgment. Since 1885 !Mr 
Dobson lias been engaged princijially uijon critical and 
biographical prose, ]»y which lie has added very greatly 
to the goiHjral knowdcnlge of liis favourite 18th century. 
His biographies of Fielding (1883), Betmck (1884), Steele 
(188(;), Goldsmith (1888), Walpole (1890), and Ihygarih 
(1879-98) are studies marked alike by assiduous re- 
search, Hym])athetic ])resentation, and sound criticism. It 
is jiarticularly noticeable that Mr Dobson in Ids prose 
has always added something, and ofUm a great deal, to 
our positive knowledge of the subject in question; his 
work as a critic; has never bemi sohjly aesthetic. In Four 
Frenchwomen (1890), in the tlir(;e series of FAghtcenihr 
Ceninry Vignettes (1892-94-90), and in The l*almlin 
of Philiuthropy (1899), which contain uiupiestionably his 
most (hdifrate j)rose work, the accurate detail of (Mw;h study 
is n.'lieved by a charm of expression which could only lx; 
attained by a ]K:x;t. Jii 1901 he colhicted his hitherto 
unjjublished jioems in a volume entitled Carmina Votiva, 
Possessing an exipiisite talent of delined range, Mr Austin 
Dobson hiis, in his own words, “held his ])en in trust to 
Art ” with a service sincere and distinguished. 

Docks* — The development within recent years of 
vcssfds of enormous eanying C4i])a(;ity and gr(;at sjieed has 
rendered necessary various improvements in the facilities 
for dealing with tin; traffic at dilferent ports, including the 
eiilargcnnent of old do<;ks and the construction of new ones. 
In tidal docks, where the shipping can Ik; accommodated at 
open quays, the improvements generally consist of dee}>en- 
ing the a])proaches by dredging, providing deeper w'atcr 
alongside the quays, and extending and enlarging the quay 
space. This has been the case to a large extent at such 
]>orl.s us Southampton, Glasgow, Dublin, and Btdfost. In 
closed drM'Ivs the chief improvements are the enlargement 
of old basins and the construction of entirely neAv ones 
W'ith dooj)er sills and improved entrances, as at Liverpool, 
Ijondon, Hull, the Tyne, and various ports in Bouth Wales 
and other parts of the coast. 

Tlie position, slmpo, and general arrangement of docks are 
dotormined by local foatiirus and tlie nature of the trallic carried 
. . - on. At Liverpool, fur instance, tlioro are certain local 

fealiuiss which account for the dock arrangeiiiunts dillbr- 
ing from those at many other large ]>orts. Tlie channel 
forming the apfiroach from tlie sea used to be blocked at the 
sea end by a liar of sand on wliicli tliere was a depth of water 
of only 10 fciit. at low water of sju iiig tidc.s, Ihoiigh at high water 
there was 40 IVet ; the time, tliercforc, during wliieh sbip.s could 
cross was limited to a lew hours at bi^li water. This, together with 
the great aceuinulation of sand in front of tlie docks, Avas ajiparently 
the reason why until the year 1873 tlieir sills (with the exception 
of a few on the llirkrnhead side) were not formed dcciier tlian the 
level of low water of spring titles. The consequeneo was that the 
largest steamers could not enter the docks at iieaj) tides until some 
of their cargo had been discharged, and vessels loading in the docks 
had to move into the river to (‘onqilcte their loading from barges. 
W'ithin the last few years the bar of the Mersey lias Yieen iinjiroved 
by dredging, and the depth increased to ‘28 feet at low water 
of spring tides. The irnjirovements in the docks themselves 
were necessary to enable the port to reaji the full benefit of the 
deejiening of the bar and to conqictc suc(;essfully with other 
places. These improvements have been chiefly at the north end, 
where there was most room for extension and where new largo 
basins have been constnieted. Some of the old docks have been 
grouped together to fomi largo basins, now entrances and locks 
have been provided to suit the new arrangements of docks inside, 
and the sills of entrances have been lowered, the deepest being noAV 
12 feet below low water. New and extensive graving docks have 
also lieen ooiistriicted. The Alexandra Dock, 44 aesres in extent, is 
one of the latest and largest basins, and was designed to accom- 


modate the biggest steamers, having special features to meet their 
requirements. It forms one of a line of basins opening into each 
other and liaviug one common entrance from the river. Its shape 
is that which is found generally the most convenient for traffic, being 
practically rectangular, with piers projecting from one side into Uie 



water area, leaving sufficient open space near the entranee for vessels 
to turn. This arrangement largely increases the length of quayage 
(Fig. 1). In the ordinary course of trade, goods landed at the docks 
have to be w'arelioused in Liverpool, and it is found that cargoes on 
being discliarged can bo most conveniently and exjieditioiisly dealt 
witli by sorting them under slieds on the quays and removing 
them by carts to llieir various destinations. Ilcnco many of the 
quays differ from those at most iloeks in not being provided with 
railw'ays. 

Compared with the docks on the M(*rsey, those on the Thames 
arc larger in extent. They arc not in one contiiiiions line as at 
Liveri>ool, but are situated at various points on the _ 
river. I’lio individual docks or basins are also larger 
ilian those at Liverpool. Tlie trade at London is 
greater than at Liverjiool taken altogether, for though the exj»ort 
trade is less, the inqiort is much greater. The range of tide in the 
Thames is smaller than in the Mersey, and there is a deep and 
ulliuternqited waterway from the docks to the sea. In tliese 
different circumstances the arrangements of thi; docks are somewhat 
different. The sills of the chief entranee basins are generally fixed 
at such a do])th that ships can enter and leave them at any slate of 
the tide, and the quays are well provided with storchonses and 
railways, so that cargoes can bo loaded direct into railway trucks. 
Amongst the latest additions to the London docks are those at 
Tilbury, wliicli consist of a tidal basin of 21 acres with a wide 
trum])Ot-sha}H;d entrance to tlie river, having a depth of 26 feet at 
low water. A lock connects this basin Avitli the main dock, which 
is rectangular, with a water spaije of about 60 acres and a dcjith of 
38 feet al high water. From the side opposite the lock iiroject 
three piers, each 860 feet Avide ; one is provided Avith a double row' 
of storchons(?s, railways, Ac. Parallel with the lock are two graving 
docks, each opening into the tidal 1>asin and the main dock, and 
divided into nnnqnol lengths by a caisson ; these can be used either 
as four short docks, or two long docks, or two locks. 

Docks situated in the iieiglihonrhood of the large coaLlields in 
Scotland, Hie North of England, and South Wales, which provide 
almost entirely for the loading of coals, require arrange- « t * 
iiients different from tliose which deal with the ordinary 
trade of such ports ns London and Livcrjiool. Bari'y ^ 
doc.ks may he nientionod as an illustration. Entirely ^ 
constructed within the last few years, and devoted almost ex- 
clusively to the export of coal, they are fitted with all the latest 
iniprovenients for tlie acisommodation of shifis and for rapidly load- 
ing them with coal, in selneting the site, every natural advantage 
lias been considered and made use of, not only for the docks them- 
selves, but also for the approach and entrance, Tlio latter is 80 
feet wide, Avitli a siiq^le pair of wronght-iron gates, and gives access 
to a basin 600 feet wide and 600 feet long. Between this basin and 
the main dock is a passage 80 feet wide, with a pair of gates, so 
that the basin is used as a large lock. The main dock is 8400 feet 
long by II 00 feet wide, and is divided longitudinally at one end by 
a wide projecting pier. Another large w’et dock and two graving 
docks uav^ been added, also a deep lock alongside the entrance 
basin. In South Wales coal is conveyed from the collieries in 
waggons containing about 10 tons, with a door at one end ; the full 
waggons on arrival at the dock are shunted into sidings, and then 
taken one by one over a weigh-bridge to the coal-tips, which are 
erected on masonry towers, or on the quay walls, at intervals along 
the sides of the dock. At the tip the waggon enters an iron cradle 
or platform, wliicli is raised or lowered and tilted as required by 
hydraulic power, and the coal is discharged from the end of the 
waggon along a shoot to the hatchway of the vessel. Tlie empty 
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waggon on leaving the cradle runs down an incline to a second 
weigh - bridge, and thence to the sidings provided for empty 
waggons. A similar expeditious system is adopted at other South 
Wales ports and at Hull, variations in the details of the tips lacing 
introduced to meet local retpiiremeiits. A somewhat difiere.nt 
method is practised on the Tyne and at other north -countiy ports, 
where there are no hoists, but the waggons, which carry about 4 
tons and discharge through a door at tlie bottom, arc brought on 
to the tipping staiths at a level high enough to suit any vessel. 
]2iich staith is provided with two or three spouts so as to load at 
two or three hatchways of a vessel simultaneously, the spouts being 
arranged to swing to the extent of about 15 feet on eitlier side of 
their centres. Modifications of these systems arc adopted at most 
of the various coal-jKirts. The speed of the coaling depends greatly 
upon tlie rapidity with which the loaded and empty waggons can 
be brought to and from the staiths or tips, and also upon the 
trimming of coal in tlie liold of the vessel. For loading and dis- 
charging ordinary cargoes steam or hydraulic travelling cranes are 
provided by some dock companies ; at otlior docks the cargoes are 
worked by steam winches and derricks on the ships themselves ; 
while at others, again, the quays are leased to various steam ahipiung 
companies, who provide their own cranes or other gear for working 
their cargoes. 


Dock walls may be considered as generally partaking of 
the nature of retaining walls. Theoretically the lateral 
ju-essuro exerted by a bank of earth or otlujr material of the 
same height as the wall is that due to the wedge- 
Dockwats, niass, ahe (Fig. 2), included Iwitween the 

vertical bock of the w'all ah and a line he bisecting the 
angle liietween tlie vertical ah and hd, the slope of repose of 

the material. This, however, 
cannot always bo entirely relied 
on in ])ractice, <\sp(‘cially in 
some ground, such as clay, of 
which the sIoikj of repose is 
found to vary considerably in 
different circumstances. An 
important point in the design 
of dock and <piay walls is the 
nature of the foundation, as 
is shown by the instances of failure which could be 
attributed to its defects. If the foundations are in- 



secure, a wall is liable either to slide bodily forward at 
the base when the pressure of tlie filling is applied at the 
back, or the yielding of the ground under the front toe of 
the wall causes the top to fall forward. Conditions of the 
subsoil, which it is difficult, if not impossible, to fonjsce, 
hav(^ sometimes caused the failure of walls which theo 
retically were of more than sufficient strength. The ex- 
pc'Tienco of some engineers is that a dock wall should 1)0 
constructed of sufficient strength to support a head of 
water ecpial to its height whc3n the dock is (mipty, but it 
would appear that such a wall is only required in exce])- 
tional cases, and even then w'ould fail if the foundation wens 
not secure. In ordinaiy dock walls a margin of .strength 
should always bo provided to meet any weight which may 
be placed on the quays at the back, and this, if the founda- 
tion is good, should l>e sufficient for any pressure due to 
backing. Docks are usually constructed in estuaries and 
rivers where tlie circumstances are rarely favourable ; the 
engineer must therefore l)o guided by practical experience 
and his own judgment, rather than rely on the ordinary 
calculations which might Ix) set forth as generally applicable 
t<» retaining walls. 

As regards the foundations of walls in soft ground, if 
the depth of mud or silt is not excessive, and a firm 
foundation can l)e obtained beneath it, the w\all 
thm. * should be carried down well into the solid 
ground. The usual course is to enclose the site 
of the works by a cofferdam so as to exclude? the tide, 
and enable the foundations and other work to be con- 
structed dry, any leakage being kept down by jnimping. 
'^ere the head of water is not great and the space not 
limited, effectual dams can be made by embankments. 


When, however, a considerable head of water has to be 
dealt with, it becomes necessary to use timber piles driven 
either in a single continuous row with the joints caulked, 
or in a double row, with clay puddle betw(3(‘n, and well 
secured by struts at the back. Timber cofferdams admit 
of much variety of design to suit local ciicumstanees and 
to meet the varying strains to which they may be sub- 
jected. In some instances the cofierdani is, partly or 
wholly formed by a ]>crmanent embankment or sea-wall 
reclaiming ground from the foreshore and enclosing the 
site of the works; such a method has been adopted 
at Leith. If the nature of the ground will not admit of 
a trench being excawited deep enough to afford a firm 
footing for the wall, this must be obtained by some other 
method, and the expedient most frequently adopt (ul is to 
drive timber jiiles to carry the weiglit of the wall. The 
timber chiefly used for this purpose is j>itch-])in<i from the 
states Ixirdering the Gulf of Mexico ; in comparison with 
the Baltic timbers it is stronger, quite as cheaj), and can 
be obtained in longer lengths. Elm is very tough and 
durable; so also is beech, which has been largely used, 
es|)ecially when always under water or embedded in the 
ground. The durability of timber piles dcfiends gieatly 
on their situation ; those which are alternately wet and 
dry do not last so well as those which are wholly in the 
ground or und(‘r w^ater, while some soils have a more 
injurious effect on timber than others. Many piles have 
been found in good condition after l)cing as long as .500 
years in the ground. If practicable, it is advisable to drive 
piles until they reach hard ground. Failing this the only 
satisfactory way of arriving at an approximation of what 
they will carry is to test the ground by driving one or 
two piles to what is considered a siiflicient depth and 
loading them with dead weight, from which may be 
determined the final set for the remainder. It has been 
conclusively proved that a light hammer with a high fall 
causes more injury, with less effective work, than a heavy 
hammer with a short fall. In driving piles in sand a 
water jet under pressure, in a j)ipe sunk down so that it 
delivers the water just below the ]>oint of the pile, loosens 
the sand and greatly facilitates tlu? operation. 



Lifts 


of Quay Wall 

Fig 3 


Cylinders constmoteil of brickwork liavo for a long time boon 
used in Imliii and el.sewlicrc for foundations. At Clasgow, whom 
they formed tlie founiiation of jxirt of tho quay walls, they were 
12 feet external and 7 ft. 4 m. iutonial diameter, and wem 
longnod and groovwl 
together (Fig. 3). Tho 
gronml in whicli they 
were sunk consisted 
chiefly of sand and water- 
bearing gravel. Tlicy 
were 35 teet in length, 
and were sunk until their 
tops were about 2 feet 
abovo low-w’ater level; 
they were then filled with concrete, and iq»on this foundation 
the iq)|)er wall was constructed. Concrete cylinders were afu*? ’ 
wards adopted, built into groups of three, and ])laced as sliown 
in plan (Fig. 4). Tliey were made in rings 2 ft. 0 in. deep Ibrmetl 
alternately of three aiul four segments so as to break bond v hen 
built together, the inside diameters licing 5 ft. IbJ in. and ilie out- 
side if ft. 7A in. Under 
tile bottom ring a cast- 
iron sliot! was sei’iireil 
of tlie same external 
sim and sliape a.s tlie 
ring. This was made 
in six jiarts bolted 
together, and sluijied 
to form a putting edge. 
As the rings w^•r^^ built 
lip, the sand and gravel 
were removed from within the cylinders by means of grabs or 
excavators. Tlio total Iieight of these cylinders was 28 feet, and 
when sunk their tops were about .3 feet below the level of low 
water ; the average rate of sinking was about 12 inches an hour, 
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and oast-iron weights amounting to 800 or 400 tons were generally 
required to force them down. 

At Brest, where the range of spring tides is 20 feet, the founda- 
tions of the quay walls were constructed in the deep water without 
a coiferdam. A bank of rubble was formed up to a level of 15 feet 
lielow low water; on this large artificial blocks were placed In 
two courses reaching to low- water level, the part of the wall 
above low water Iteing constructed iu the ordinary manner by tide 
work. The blocks, about 100 tons in weight, and constructed of 
rubble masonry, were built on platforms on a slipway, and when 
ready for setting wore lowers down the slipway sufficiently 
far to admit of a barge being floated over them ; each was then 
suspended under a barge, and, as the tide rose, was lifted up and 
taken to the position where it was required to be set, and de|) 08 ited 
iu its place as the tide fell. In iavourable circumstances this 
method answers well, and with slight modifications has been 
ado])ted at other ports. 

At Quebec, where the time for constructing harbour works was 
limited to the summer mouths, the ciuay w^alls were formed of 
cribwork filled with concrete. The cribs were constructed during 
the winter, and in the spring were floated into position, where they 
rested on a foundation of hearing piles ; they were then filled with 
concrete defiosited under water. The cribs were iu lengths of 40 feet, 
being 27 feet hij^h, 33 foot wide at base, and 23 feet wide at top. 

During the im])ruvements and extonsiotis executed at the 
port of Antwerp, it was found necessary to build on one side 
of the river an entirely new line of qui^ walls in advance of the 
old lino, so as to secure a depth of 26 feet of water at low water 
and ]»revciit the silting up caused by the irregular and broken 
line of the old wall. The now quay wall, wliicli was constructed 
by a spocual system of movable coflordams, w’as built of brickwork 
faced with stone, and w'as carried out in lengths of 82 feet. First 
an iron caisson for compressed air was provided, which was 82 feet 
long and 29^ feet wide, and which varied iu height from feet 
to 16|^ feet acnui*diug to the depth required below the bed of the 
river, the footings of the wall ueiiig always 26^ feet below low 
water. This caisson, after serving fur the removal of the soil, was 
filled witli concrete and became an integral {tart of the founda- 
tion. A movable iron cofferdam 40 feet high was fixed bv bolts 
on the top of the caisson and well strutted inside ; within this the 
wall from the top of the foundation to low-w'ator level could be 
built in the dry and iu the o|ieu air, the struts being removed 
and replaced in the ordinary way as the work advanced. Iron 
tubes provided with air-locks were fixed to the top of the caisson, 
the wall being built round these tubes so that tliev could be 
removed when the caisson had reached the bottom and was filled 
ill. The ooffordam was susfieiided complete by chains from an 
iron framework carried on two iron barges, and wa.s raised or 
lowered by hoisting • gear. The site for the caisson was first 
prepared by di'cdgiijg. The caisson with cofferdam attached was 
then fixed in place by means of the floating barges, and sunk by 
the weight of the work licing carried on above and within it. 
The narrow spaces between the lengths of wall thus built wore 
filled in afterwanls bv an arrangement which effectually tied 
together the whole wall. 

Dock walls arc usually now constructed of Portland 
cement concrete, mixed in proportions varying from 6 to 
8 parts of shingle and sand to 1 part of 

* cement, the sand being in the proportion of 

from to parts to 1 part of cement according to the 
quality required. The interstices of ordinary shingle 
without sand form about 33 per cent, of its bulk, and 
they should be completely filled by the cement and sand 
when mixed. To ensure good work the cement must bo 
of the highest quality, and the other materials must be 
perfectly clean. Broken stone is sometimes substituted 
for shingle, and some engineers use largo fragments of 
stone bedd^ in the mass of the concrete. Care should be 
takpu to make the concrete as compact and solid as 
].>o^ible, in order to prevent the percolation of water, since 
cohei^te is liable to damage from sea- water in course of 
time if this precaution is not observed. The upfier por- 
tion of the wall, where it is ex{K)Bed to the nibbing of ships 
and boats lying alongside, should be faced with masonry 
or timber fendering. Some quay walls are constructed 
entirely of timber, the filling at the back l)eing retained 
by sheet piling up to about low water, and above that 
level by a paved slope. A slight batter or slope — from 
1 in 8 to 1 in 12 is that usually given — to the face of a 
wall adds to its strength and appearance. Where the 


range of tide is great, the walls should be vertical or with 
a very slight batter, since the fall of the tide will other- 
wise cause the side of the ship to be an inconvenient 
distance away from the line of the coping. 

Later improvements in the design of graving docks 
consist chiefly in the incroaaed dimensions, the facilities 
for moving the gates and caissons at their 
entrances, and the arrangements for pumping 
out the water. With the increasing size of 
vessels, it has become necessary to provide larger dry 
docks in which repairs to such ^ips may be carried out. 
In all the most important ports new and extensive graving 
docks have been constructed. The following are the 
lengths of some of the largest: Liverpool, 1000 feet; 
Southampton, 750 feet; Glasgow, 880 feet; Belfast, 
850 feet; Barry, 740 feet; Tilbury, 875 feet. Some of 
the longest graving docks are provided with a caisson or 
gates, dividing them into two lengths, so that for a short 
vessel only a part of the dock need be used. The con- 
struction of a graving dock requires great care, especially 
if the ground is of a soft or treacherous nature. If soft' 
ground, such as sand or silt, extends to some depth below 
the bottom of the dock, and the depth to hard ground is 
so great as to render the removal of the soft material 
impracticable, it will be necessary to enclose the site by 
sheet piling to prevent any movement of the subsoil 
through scour. This should be done in addition to any 
piling that may be required to carry the floor and side 
walls, and is necessary under the entrances of both wet 
and graving docks ; for if water finds its way under the 
entrance with the pressure due to the head of w^ater on 
either side of the gates, it will cause a scour, and sooner 
or later the destruction of the entrance will follow. When 
the site has been excavated and prepared, and suitable 
drains have been provided for drawing oft* any water that 
may be met with, the foundations for the floor and side 
walls have to be constructed. For this class of work 
Portland cement concrete has almost entirely superseded 
brickwork w’^here suitable materials for concrete can be 
obtained. The floor of a graving dock is in j)rinciple an 
inverted arch, which has to resist the upward pressure of 
any water that may {Ksnetrate to the under-side, and as 
such water will also be equally at the back of the walls, 
they will bo subjected to a similar pressure in addition to 
the lateral pressure due to the filling. This fact should 
be regarded in putting in the concrete, which should be 
constructed in sections to the full depth of the floor, with 
the longitudinal vertical joints radiating as if the surface 
of the invert were 
curved (Fig. 5). 

When the concrete is 
in contact with rock, 
the joint should be 
broken by trenches 
cut into the surface 
of the rock, to which 
the concrete is thus 
firmly keyed; this is of especial importance if the 
rock is of a water-bearing nature. The surface of 

the floor is generally formed of granite masonry 
bedded on the concrete, deei)er stones being placed along 
the centre to carry the blocks, while the sides are some- 
times paved with granite setts, or blue bricks, or, as in the 
case of a dock at Halifax, N.S., with pitch-pine planking 
fixed to longitudinals bedded in the concrete. Usually 
the centre of the floor is kept a few inches higher than 
the sides, to allow the water to draw off. The blocks on 
which the keel of the vessel rests when in dock are fixed 
along the centre of the floor, and are constructed of hard 
wood, or of cast-iron and wood combined, the parts of 
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each block being formed wedge-shaped bo as to be easily 
adjusted to any required height. There is considerable 
variety in the shape and arrangement of the side walls of 
graving docks, but they must be strong enough to bear 
any pressure that may be applied to them as training 
walls. The faces are constructed in stops, or altars as 
they are termed (Fig. 5), on which rest the shores which 
support a vessel in the dock. Steps are constructed in 
suitable positions for access to the bottom, also slides 
down which timber and other materials can be lowered, 
lliese side walls are usually of concrete faced with stone ; 
in some docks the facing is formed of concrete of extra 
quality, and in others of blue bricks with copings of 
stone. The entrances are constructed with side walls and 
sills to suit the method adopted for closing the dock, gates 
requiring a different arrangement from that provided for 
a caisson. Culverts fitted with |)enstocks are built in the 
side walls near the entrances, for filling the dock with 
water. For emptying, centrifugal pumps seem on the 
whole the most convenient and the least liable to be 
affected by the |)as8age of small chips of wood, which 
cannot always bo avoided even with the greatest care. 
When arrangements have to be provided for keeping the 
entrance clear of mud occasional dredging is generally 
resorted to. At Liverpool an extensive system of sluicing 
is adopted, the head of water retained in the dock or 
closed basin as the tide falls being utilized to produce a 
strong current which carries off the mud. At Tilbury jets 
of water under pressure, combined with an arrangement of 
harrows, are applied at ebb tide to the bottom of the dock 
and entrance, from an apparatus attached to a fioating 
craft which can be moved to any part required ; the mud 
stirred up by the harrows is set in motion by the jets, 
and carried away by the ebb tide. 

Hitherto most of the dry docks for the United States 
Government have been constructed of timber, those of 
masonry having been considered too expensive. 

yards of Charlestown, Brooklyn, 
and Norfolk there are masonry docks, the sills 
of which are 25 feet below high-water spring tides ; in the 
timber docks at the various yards the sills are from 15 to 
22 feet below high water. A report on the relative value of 
timber and masonry for dry docks by Commodore Endicott, 
U.S. Navy, chief of the Bureau of Yards and Docks, states 
that timl^r docks are temporary structures, and that the 
wood of which they are built requires extensive renewal at 
the end of 25 years, practically amounting in some instances 
to rebuilding ; also that accidents have occurred from the 
partial collapse and bursting of the fioor and sides of some of 
the timber docks. He considers that, in view of the increased 
depth required in new docks to accommodate vessels of 
large draught, the risk to their stability will be largely in- 
creased, as they will be subjected to more unfavourable con- 
ditions, in particular to a much greater hydrostatic pressure, 
and that freedom from such risk can only be obtained from 
a masonry structure designed to resist by its own weight 
the dangerous force to which it is subjected. Ho recom- 
mends that any new docks should be constructed, not of 
timber, but of masonry and concrete combined ; and that 
instead of being constructed by day labour and by Govern- 
ment employees, they should be carried out by contract, 
which would be the means of greatly reducing ^eir cost 

Dock gates are constructed of timber or iron. The two 
doors are exactly similar, each being rather longer than 
Doekwmu width of the entrance, so that when 

** they meet in closing their faces form two sides 
of a triangle whose base is the straight line drawn from 
one heel post to the other (Fig. 6). The distance from 
the apex or meeting-point to the ba^, which is termed the 
rise of the gates, is a matter of considerable importance. 


as affecting the strains on the gates themselves and oji the 
masonry, to which the strains are transmitted at the heel 
posts ; in practice it varies from one-sixth to one-fourth of 
the width of entrance. The heel i>08t is vertical, and 
sha|)ed to form a tight joint with the closing face of the 



hollow quoin ; at the bottom is fixed a cast-iron socket 
which rests upon a cast-iron pivot firmly securcHl to the 
masonry of the gate platform, the top ^ing held by an 
iron strap passing round it and securely anchored to the 
masonry of tlie side walls. The main beams of each gate 
are built into and secured to the heel ]K>st at one end and 
to the mitre i>08t at the other end ; the two mitre posts 
constitute the meeting face of the i)air of gates, and should 
form a tight and even joint from toj) to bottom. The 
timber generally used for gates is greenheart, which is 
durable and not liable in Britain to the attacks of sea- 
worms. When gates are made of iron the closing faces at 
sills, mitre posts, and heel posts are formed of timber to 
ensure close-fitting joints. The gates when oi>cn fit back 
into recesses formed in the side walls. Timber gates are 
less liable to injury or twisting, and arc more easily fitted 
together than iron gates ; on the other hand, the latter can 
be easily rendered buoyant by the introduction of air 
chambers, which reduce the strain on the hinges and the 
weight on the rollers supporting the outer end. These 
rollers are fixed so that they can l>e adjusted as required 
to support the gate, and work on a circular iron way 
attached to the masonry of the gate platform ; they are not 
necessary for gates where the entrance is loss than 60 feet 
wide. The pressure on a gate is due to the difference in 
level of water on the inside and outside surfaces ; this has 
to be withstood and conveyed to the side walls by the 
structure of the gates. The strains in any gate are those 
of an arch with the load applied in radial lines and 
equally distributed (Fig. 6). A pair of gates should form 
part of a circular dam, and should be so designed that the 
line of pressure approximates to a line forming the arc of 
a circle passing through the centres of the heel posts and 
the centre of the meeting face of the mitre posts, to ensure 
tliat the gates are subject to compressive stress only. For 
convenience a pair of gates are usually shaped so that 
their outside faces when closed form a continuous curve, 
with the inside faces straight. The subject of strains 
in dock gates has been most fully dealt with in a paijcr 
by Mr A. F. Blandy (Proc. Inst. C. E. vol. Iviii.), and by 
Mr J. M. Moncrieff (t6. vol. cxvii.), to which the reader 
is referred for information. For moving dock gates an 
opening and a closing chain is attached to thef outei tind 
inner faces respectively of each gate as low dow|i4i|S ^can 
be arranged The chains are conducted to the^ ba^ of 
the side walls through openings, and are worked mostly 
by hydraulic power. At Barry, Leith, and oth(>r 
ports a more rapid and simple arrangement has been 
introduced by attaching the piston of a hydraulic engine 
direct to the back of each gate (Fig. 7), The gate thus 
closed is held up firm against any undulation of the water 
outside, and the chains are done away with, together with 
the necessary guiding sheaves. Inst^ of gates caissons 
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are frequently used, and are of two types — floating and 
sliding. The former, when the entrance is open^ is 
floated out of its position, while the latter is drawn end- 
ways into a chamber constructed at the side of the entrance, 
being moved over ways with plane sliding surfaces, or on 

rollers fixed either 
to the masonry or 
to the bottom of 
the caisson. The 
advantages of 
caissons are that 
they save room by 
shortening the 
length of the 
entrance, they dis- 
])enso with hollow 
quoins, they facili- 
tate maintenance 
and repairs, and, by 
being capable of 
carrying a road or railway along their top, they do away with 
the cost and inconvenience of a swing bridge across the 
entrance. The dock forming the roadway on top of the slid- 
ing caisson can be so arranged that it falls automatically as 
the caisson is drawn into the chamber, and rises again when 
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it is moved out. Caissons are raised and lowered by the 
aid of air and water chambers, the water being ejected or 
admitted by pumps. Sliding caissons are constructed of 
rectangular section, and are drawn backwards and forwards 
by having gear ^ed at the inner end of the caisson 
chamber and worked by steam, compressed air, or hydraulic 
power, the weight of the caisson on the sliding ways or 
rollers being a^usted by the amount of water admit^ to 
the water chambers. Floating caissons are in shape some- 
what similar to the hull of a ship, with a width at the top 
varying according to the nature of the road or footway 
required along it. 

Floating and pontoon docks are constructed in various 
forms, but their function is in every case to lift a vessel 
out of the water and supiK)rt it by means of their 
buoyancy. They can only be used in completely sheltered 
positions. Circumstances, such as a bad foundation, whi(;h 
might render the construction of a solid dock almost if 
not quite impracticable, would favour the adoption of a 
floating dock, but each case must bo judged on its own 
merits. 

Reference may bo made to iVoc. Inst, C, E . — C. Colson, Notes on 
Docks and Dock CotistnLction,—lu F. Vehnon-Hauoouut, Harbours 
and WiLUAM Shield, Principles and Practice of Harbour 

Construction, (w. E.) 
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lieceni Stru4itural Developments . — The extensions of 
H.M. d(3ckyard8 at Portsmouth and Chatham, described 
in the ninth edition article on Dockyauds, marked the 
most iinj>ortant stage in the history of dockyard con- 
struction which had been reached u]) to the date of their 
completion and prior to the ymr 1880. It is proposed to 
describe briefly in the present article the extent to which 
H.M. dockyards have developed since that date, with 
special rcifcrenc(j to the great works which were sanctioned 
by tlie Naval Works Acts of 1895 and subsequent years. 

The works pro}) 08 cd undtjr these Acts are classified under 
three heads, viz., (a) the enclosure and defence of harbours 
against tor])edo attack ; (4) adapting naval ports to the 
present needs of the fleet ; (c) naval Wracks and hospitals. 
Under the first heading are included the defensive harbours 
at Portland, Dover, and Gibraltar ; under head- 
M^lml included the deepening of harbours 

isgMmtioa. approaches, the dockyard extensions at 
Gibraltar, Keyham, Simons Bay, and Hong- 
Kong, with sundry other items. Under heading (c) are 
included the naval barracks at Chatham, Portsmouth, 
and Keyham ; the naval hospitals at Chatham, Haslar, 
and Haulbowline ; the colleges at Keyham and Dartmouth, 
with other items. The total estimated cost of these works, 
as stated in the Act of 1899, amounts to upwards of twenty- 
three and a half millions sterling, and they will form, when 
completed, the most important additions yet made at any 
one period to the dockyard and harbour works required 
to meet the necessities of the fleet. These works will now 
bo briefly described under the headings of their various 
localities, together with the principal additions to other 
dockyards carried out between 1880 and 1901. 

(a) Enclosure <md Defence of Harhowrs against Torpedo 
Attack, 

Portland , — The existing harbour of refuge at this station 
was commenced in 1847 under the direction of the Ad- 
miralty, and completed about fifteen years later in the 
form and extent in which it remained up to the date of 


the commencement of the additional works now being 
carried out. The original design consisted of the partial 
enclosure of an extensive area of water bounded on the 
south and west by the island of Portland and the adjacent 
coast, and sheltered thereby from winds from those quarters, 
and on the east by a breakwater of largo dimensions start- 
ing from the north-cjast corner of Portland island. This 
breakwater consisted of a rubble mound of stone quarried 
by convict labour at the summit of the island, lowered by 
a wire-rope incline to the sea-level, and deposited by means 
of staging in its position in the mound. The breakwater 
consisted of two portions, an inner arm terminating in a 
masonry head and fort, and an outer or detached break- 
water terminating in a circular fort at its northern ex- 
tremity, an entrance for shipping being left between the 
two. The enclosure thus formed afforded a magnifleeut 
sheltered roadstead of great extent, with a depth of 
water of not less than thirty feet over a largo proiK)rtioii 
of the area. 

The developments of naval strategy and the necessity 
of greater protection from torpedo attack have, however, 
led to additional works. It wall have been observed 
from the foregoing remarks that the harbour, while 
protected on the west, south, and east sides, was still 
open on the north to Weymouth bay and the Channel. It 
is therefore to the further and complete enclosure of the 
roadstead on this northern side that the additional works 
have been directed (Fig. 1). The distance from the 
circular fort at the extremity of the eastern breakwater 
above described to the Bincleaves rocks on the western 
shore of the harbour is about two miles. This opening is 
now closed by two additional breakwaters, one portion 
being detached and about 4465 feet in Icn^h, the other 
starting from the Bincleaves shore and about 4642 feet in 
length. Eaeh breakwater consists of a rubble mound of 
stone, quarried as before on the summit of the island, 
lowered by wire-rope incline, shipped into specially de- 
signed hopper barges, towed out and de]) 08 ited on the site 
of the breakwaters, which have thus been brought up from 
the sea bottom to above the water-line in depths of water 
ranging from 30 to 50 feet Each section of breakwater 
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is terminated by a masonry he^ with beacon light, 
and two entrances, each 700 feet in width, serve for the 
navigation of shipping in entrance and exit. The defensive 
harbour thus completely enclosed, partly by natural means, 
partly by the great artificial works now carried out, covers 
an area of 2200 acres to the one-fathom line, of which 
1500 acres have a depth of not less than 30 . feet at low 
water, and is probably one of the finest artificial harbours 
in the world. There is no dock- 
yard at Portland, but the watering 
and coaling appliances for the 
supply of the fleet are of consider- 
able importance and extent, the 
latter having lately been greatly 
improved by the construction of a 
coaling jetty and camber for the 
storage of both sea-borne and land- 
borno coal and its handling by 
modern hydraulic appliances. 

Dov&r , — The Admiralty pier at 
Dover, so familiar to passengers by 
this route to or from the Continent, 
was the first instalment of the 
scheme for a large harbour of 
refuge recommended by the Eoyal 
Commissions of 1844-45. This 
pier was commenced in 1847, and 
practically completed in 1871, hav- 
ing a total length of about 2000 
feet. As an engineering structure 
it has proved successful, as, with 
the exception of the destruction of 
the parapet in 1877, no material 
<lamago has been caused by the 
heavy seas to which it has con- 
stantly been exposed. The re- 
mainder of the scheme was not, 
however, completed. The Royal 
Commission of 1881 on the em- 
ployment of convicts again recom- 
mended the construction of a large 
harbour at Dover, but beyond the 
erection of a convict prison nothing 
further was done for some years, 
in the meanwhile the Dover Harbour 
Board, with a view to improving the 
existing condition of the port, com- 
menced the scheme indicated on the 
I>lan and entitled the commercial 
harbour,” consisting of an east pier, 
which runs parallel to the general 
direction of the Admiralty pier, and 
wUl ultimately enclose in conjunction 
with the latter a sheltered water 
area of some 75 acres. This work 
was commenced in 1893, and is now 
approaching completion. The en- 
closed harbour for the accommoda- 
tion of H.M. navy, for which funds were voted by Parlia- 
ment in 1895 ai^ subsequent years, is indicated on the 
plan. It will be seen that the water area enclosed 
amounts to 610 acres, exclusive of the commercial harbour, 
of which 322 acres have a depth of not less than 30 feet 
at low water. The enclosing breakwaters are throe in 
number, the most westerly one being an extension in a 
south-easterly direction of the existing Admiralty pier 
for a length of 2000 feet ; the southern breakwater is 
isolated, ^d is 4200 feet in length, curving round shore- 
wards at its eastern end to accord with the direction of 
the third breakwatOTi which forms the eastern boundary 
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of the harbour ; the last starts from the shore at a i»oint 
somewhat east of the convict prison, and runs sontlierly 
for a length of 3320 feet. 

These three bimkwaters, with a united length of lalher 
more than If miles, are each built of massive' concrete 
blocks in the form of a practically vertical wall, founded 
upon the solid chalk and rising to a quay level of 10 feet 
above high water Two entrances, one 800 feet and the other 


600 feet in width, are provided in the ftositions shown on the 
plan. The foreshore at the foot of the cliffs between the Castle 
jetty and the root of the eastern breakwater is in proceis of 
reclamation by means of a massive sea-wall founded upon 
the chalk. These great works were begun in 1897 (Fig. 2), 
Gibraltar , — The details of the defensive harbour here 
are closely connected with the general scheme of dockyard 
extension, and will be found described under the reference 
to Gibraltar which follows. The enclosed water area at 
Gibraltar is less than that at Dover in the proportion of 
about 440 to 610 acres, but neither harbour is comiiarable 
with Portland in area. 
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(6) Adapting Naval Port$ to tke Prewwl Needs of 
the Fleet. 

Gihraltar . — ^The history of British naval dockyards is 
ill general one of continuous development, extending over 
considerable periods of time, and reflecting in the various 
stages of that history the naval requirements, the engineer- 
ing skill, and the mechanical resources and appliances of 
the day. As these have developed and increa^, so the 
older and more obsolete portions and appliances of the 
yards have been from time to time renew^ and readapted 
to meet modem exigencies; and the result exhibits the con- 
stantly increasing effort to meet the demands which modem 
naval architecture and strategy are as constantly renewing. 
In the case, however, of the great works at Gibraltar we 
liave the somewhat unique example of the creation of a 
modem dockyard of the first class, as it wore, at a stroke, as 
the small existing yard will have become entirely absorbed 
in the new extension works. The absence of any dry dock 
at Gibraltar had been for some time the occasion of con- 
siderable public discussion, and a commission was api)ointed 
in 1890 to consider the question. But the recommenda- 
tions of this commission became greatly amplifled in the 
scheme finally approved by the Admiralty, for which 
funds were provided in the Naval Works Loan Act of 
1895 and subsequent years. This scheme may be said 
to consist of two principal parts : the construction of a 
dockyard with ample dry dock accommodation, with the 
necessary workshops, stores, and offices; and the con- 
stmetion of a great defensive harbour of sufficient extent 
to shelter a powerful fleet, and yielding largely increased 
coaling and wharfage accommodatioiL Combined with 
the defensive harbour, and forming an integral part thereof, 
is the new commercial mole, a portion of the cost of which 
is borne by the colony (Fig. 3). 

The nocessary space for docjkyard purposes is exceedingly 
limited at the Kock of Gibraltar, and thus, with the cxcentiou of 
tlie small area of the old yard, the area required has boon obtainecl 
by artificially reclaiming the land over a considerable sea-space, 
of which the soundings range from low-water mark to 40 feet in 
depth. The total area thus created for dockyard pur}K>8es is 
about 64 acres. The material required for this reclamation is 
obtained chiefly from quarries on the eastern side of the Rock by 
moans of a tunnel pierced for that purpose. The graving docks 
are three in numlier, alike in cross section and in depth over the 
sill, but of unequal lengths, to accommodate battleships and 
cruisers. Dock No. 1 is 8fi0 feet in length, 95 feet in width at 
entrance, and has a depth of 35} feet over the sill at low-water 
springs. It is divided into two portions by an intermediate slid- 
ing caisson, and is caimblo of docking two ships simultaneously. 
Dock No. 2 is 550 feet, and Dock No. 3, 450 feet in length, and 
of similar dimensions in width of entrance and depth over 
sill. All the docks will have their entrances closed by steel 
sliding caissons, and are lined throughout with granite and lime- 
stone. The most important dockvara buildings are the pumping- 
engine house, the workshops of tne chief constructor's and chief 
engineer's departments, the naval stores and offices. The pump- 
ing-engine house will contain the steam machine]^ for the 
emptying of the dry docks, which will be capable of pumping 
out tne contents of the largest dock, amounting at high water 
to 105,000 tons, and discharging into the sea in five hours. Tlie 
workshop for the chief constructor’s dejiartment is an extensive 
building, 407 feet in length and 822 feet in width. The shops 
of the chief engineer’s department are comprised within a building 
of similar dimensions. The staff captain’s department and other 
stores are comprised within buildings having a total floor-space 
of about 800,000 superficial feet. At the northern end of the 
yard are the administrative offices and a series of slipways for 
hauling up destroyers, together with a slip for small craft, a 
wharf for ordnance purposes, and an auxiliary boat camber. The 
reclaimed area of the dockyard is faced seawards by a wharf wall 
constructed of interlocked concrete blocks, upon a new system, 
built in the sea without the aid of a dam, and having an un- 
broken line for wharfage purposes of about 1600 feet lineal, with 
a depth of water alongside of 83 feet at low water. Upon this 
wharf are erected powerful shears and cranes for the use of vessels 
alongside. 

The older appellation of ** harbour of refuge ” has, from the 
point of view of the naval strategist, acquired a new and extended 


meaning, and while the modern defensive harbour may still serve 
as shelter from bad weather, it further fulfils the not less inqiort- 
ant function of protection from torpedo attack. The defensive 
harbour now in course of construction at Gibraltar is formed by 
the enclosure of a water area of about 440 acres, of which some 
250 acres will have a minimum depth of 80 feet at low water. 
This enclosure is formed by three several works of (^onsiderablo 
magnitude : the New Mole Nxieneion forming the southerly bound- 
ary, the Commercial Mole on the north aide, and tins Detached 
Moh forming the westerly boundary, while two entrances, each 
200 yards wide, form the auproaches to the harbour from the sea. 
The New Jtfo/c, so called in aistinction from the Old Mole or Devil's 
Tongue at the northern end of the town, is sup])osed to have 
been commenced during the Spanish occupation in the year 1620. 
Both New and Old Moles are frequently referred to in Drinkwater’s 
History of the Siege of Gibraltar, and the successful assault iqion 
the former by the officers and men of the British fleet forms a 
leading incident in the capture of Gihraltar by Admiral Sir 
George Rooke in 1704. Additions to the length of this mole 
were made at various times, and in 1895 the total length of the 
artificial mound was about 1400 feet. The extension now in 
progress will add 2700 feet to this length. 

This mole is formed of a rubble mound, with a top width of 
102 feet, the stone being obtained from adjacent quanies and 
deposited in the sea by narges. The harbour side is faced by 
a continuous wharf wall, having 30 to 35 feet depth of water 
alongside, and the total length of wharfage available for shijis 
of war for coaling or other purposes will be 3500 feet. Tlie 
Detached Mole, forming the westerly Imundary of the harbour, is 
of a different type of construction. It is a vertical wall formed 
of massive concrete blocks, the greater number of which are of 
32 tons in weight, arranged upon what is known as tlx* .slttping 
block system, and founded upon a rubble mound of stone 
dejMisitcd from barges and levelled fur the reception of the blocks 
by divers. As this breakwater stands isolated, some half a mile 
from the nearest point on sliorc, in from 45 to 65 feet dejdh of 
water, and has at no time during its construction been connected 
with the land by any tcmi>orary staging, a brief description of 
the method employed for commencing its constuction will not be 
without interest. A box-shaped steel caisson, 83 feet wide, 74 
feet in length on the to]), 101 feet in length at the bottom, and 
48} feet high, fitted witli compartments and with ends sloped to 
the angle of the blockwork, was constructed in this country, 
shipped to Gibraltar, re-erected, launched, towed to its correct 
position, and sunk, by the admission of water, on the rubble 
mound before mentioned. Concrete was then filled in as rapidly 
as possible until tlie entire mass, w'eighing about 9000 tons, bad 
formed, so to s]>eak, an artificial rock or island in the sea, being, 
in fact, a completed section of the breakwater itself. Upon this 
foundation were erected two block -setting Titans (see Titan 
Cranks), capable of setting 36-ton blocks at a radius of 75 feet, 
by which means this mole has been rapidly extended north and 
south to its full lengtli of 2720 feet. The blocks, having been 
transported from the block-yard by rail and then ship])ed in 
barges to the site of the mole, are laid in their sloping ]>osition 
by means of H])ecial apparatus designed and patented by the 
writer. 

The Commercial Mole, forming the northerly boundary of the 
harbour, is intended to serve the commercial requirements of the 
colony, while at the same time it forms an integral ])OTtion of 
the defensive scheme. This mole starts from the neighbourhood 
of the Waterport wharf, alongside the Old Mole or “Devil’s 
Tongue,’’ an appellation given to this jiortion of the defences of 
the fortress during tlie siege of Gibraltar in 1779-83, on account 
of the annoyance to the besiegers caused by its flanking lire. 
The mole consists of a rubble mound projecting in a w'esterly 
direction, furnished wdth five jetties, lying north and south, and 
terminating in a western arm lying parallel to the jetties. Each 
jetty and the western arm is faced with a concrete wharf wall, 
and the total length of wharfage available for mercantile coaling 
or other purposes amounts to 7000 feet lineal, with a depth of 
water alongside ranging from 20 to 30 feet. Extensive coal and 
bonded stores are provided, and an open viaduct is constructed 
in the connecting arm, leaving a waterway for the purpose of 
giving circulation to the enclosed waters of the iiarhour, which 
IS oeing dredged to secure the depths already referred to. 

Devonport and Keyham. — IVior to the period dealt with 
in this article, the works at Keyham described in the ninth 
edition article on Dockyards had been comi>leted ; rail- 
way communication with the Cornwall line was established, 
and a tunnel formed a connexion between the two yards. 
Keyham yard in 1 880 consisted substantially of two 
basins, the north basin of 9 acres and the south basin of 
7 acres in extent; three docks, having floor-lengths of 
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295, 347, and 413 feet respectively, and extensive dock- 
yard buildings. The most important addition to Devon- 
j)ort yartl at this period was the construction of Dock 
No. 3, having a floor-length of 416 feet, with 34' 9" over 
the sill at high-water springs, and this, with certain dock- 
yard buildings, constitute the j)rincipal features in the 
development of Devonport yard up to the year 1901. 
Seamen's liarracks of considerable architectural importance, 
with accommcxlation for 1000 men, together with officers' 
quarters, drill shed, commandant’s residence, <kc., were 
comjdeted on a site to the north of Keyham yard and 
overlooking the Hamoaze. Such in brief was the extent 
to which H.M. dockyards at Devonport and Keyham had 
been doveloixjd up to the time when the scheme sanctioned 
by I'arliament under the Naval Works Loan Act of 1895 
was first commenced, and the mud flats to the northward 
of Keyham yard, and immediately in front of the seamen’s 
barracks above referred to, became the active scene of the 
new works. 

These works present three loading features : a tidal basin with 
ontranee from the Hamoaze ; a group of tliree m'aving docks and 
entrance lock ; and a law encloHeti basin, with a coaling depot 
at tlio northern end. The tidal basin is in the immediate 
neighbourhood of the old Keyham north basin, and is 740 feet in 
Jengtli by hOO feet in mean width, witli an area of 10 acres and 
a rieptli of ,‘12 feet at low water of spring tides. This basin 
aironis a(;cesM to two graving docks of large dimensions, each 
duck serving also (when not o()cuj|)ied) as a lock for entrance into 
the closed basin. One of these docks has a length of 740 feet on 
lloor, with 20i feet over the sill at low-water springs. The other 
is 741 feet on lloor, witli 3*2 feet over the sill at low-water springs. 
Kach of these docks can bo subdivided by means of an iiiter- 
niediate caisson. A third dock, opening out of the closed basin, 
is 480 feet in length, with 32^ foot over the sill at high water of 
neap tides, and provision is made for an increase of length when 
required. An entrance lock, 730 feet in length between caissons, 
with 82 feet over the sill at low water of spring tides, gives 
direct access from the Hamoaze to the closed basin, which is 1550 
feet in length, 1000 feet in width, and covers an area of d5| 
acres, with a deptli of 32J feet at low-water sfirings. An addi- 
tional entrance, closed by caissons, but without a lock, com- 
municates with the Hamoaze. A wharf wall forming the eastern 
boundary of the closed Iwisin will afford a length of wharfage of 
800 yards, with 30 feet alongside at low-water springs. The site 
of those works is an exjianse of mud overlying rock at varying 
depths, which in some jdaces reach 100 fe<it or more below the 
level of coping. As the walls of docks, lock, and basins are in 
«*very case carried down to the rock, it follows that tJio [)rocess of 
constructing foundations at such great depths involves engineer- 
ing operations of considerable magnitude and difficulty. 

The docks and basins above described are remarkable for the 
do]>tbH at which their floors and entrances are laid, and this, 
conil)ined with the tidal rise of 15 J foot, causes the problem of 
closing and o^iouing the doek and lock eiitraiices to be attended 
with somewhat more than ordinary difficulty. It is- therefore 
not out of ]ilace to describe very briefly the practice in this 
respect customary in H.M. dockyards. The orefinary lock gate 
usually found in private docks (though some of the finest modern 
docks use caissons) is too familiar to need description, but this 
form of closing an entrance docs not afford facilities for carrying 
a railway line across tlio dock or lock, and where tliis is requirea 
a Rwin^ bridge must be constructed. In the case of H.M. dock- 
yards It frequently hapiiens that railway lines cross the dock 
entrances, and the weight to bo transported by their means, snob 
as heavy guns, boilers, machinery, and the like, would require a 
swing bridge of grcjat strength and considerable span. It has 
consequently been found convenient and economical to construct 
'^^ho ajiparatus for keeping the w'ater out of the dry dock in such 
a form as to combine the functions of a movable dam and a 
swing bridge, and this is done by the employment of so-called 
caissons.’^ The groat mtyority of dock entrances in H.M. 
dockyards arc closed by caissons, and these are, broadly, of two 
principal ^l^cs — the floating or ship caisson and the sliding 
caisson. Tlie former is sunk into its place in a groove prepared 
in the dock walls for its reception by means of water supplied by 
hose into a ballast tank, and raised again by letting the water 
out. Tlie latter typo consists of a rectangular steel or iron box- 
shaped dam, which is drawn across the entrance by macluneiy, 
or witlidraw'ti into a recess provided in the side of the dock 
entrance when access is required into the dock. Both types can 
be desigmod to carry a railway across their upper deck cajiable 
of Btt8|)iiAiiing the heaviest loads ever required. When the caisson 
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is in its place across the entrance and the dock is dry, it has of 
course to sustain the maximum water pressure which can come 
upon it at the highest tides. Owing to the causes above men- 
tioned, the caissons at Keyham are of exceptional dimensions, 
and the moohanical problems to be dealt wuth in their design 
arc of no ordinary kind. They are, as a rule, sliding caissons, 
constructed of riveted mild steel, and capable of withstanding a 
hydraulic pressure amounting in some cases to 3700 tons. 

Sinums Bay (Cape of Good Hope ). — The oxisting naval 
yard at this station covers an area of about 13 acres, 
exclusive of the victualling establishment and naval 
hospital, and is provided with a small camber, slipways 
for torpedo-boats and small vessels, together with various 
dockyard buildings, storehouses, coal stores, <kc., but has 
no dry dock or deep-water wharf. The new works pro- 
po^d under the Naval Works Loan Act of 1899, at an 
estimated cost of two and a half millions sterling, are 
situated near Blockhouse Point, to the east of the present 
naval yard. These works consist of a tidal basin of 28 
acres in extent, and with a depth of 30 feet at low-water 
spring tides, enclosed by a breakwater on the eastern and 
northern sides and a similar projecting arm or pier oii 
the west. The entrance to the basin faces north-westerly, 
and is 300 feet in width. South of the basin is a large 
reclaimed area forming the site of the now dockyard. 
Opening from the basin is a dry dock, 750 feet in length 
on blocks, with an entrance 95 feet wide and having 30 
feet over the sill at low- water spring tides. 

This dock can bo subdivided by an intermediate caisson 
in such a manner as to form two docks, respectively 400 
feet and 320 feet in length, or 470 feet and 250 feet in 
length on blocks, as may be required, or the full length 
of 750 feet can be made available when necessary. The 
dockyard buildings include extensive shops for the chief 
engineer’s and chief constructor’s dejiartmcnts, the pump- 
ing-engine house, working sheds, &c., while ample space 
is reserved for additional docks and Wldings. Berthing 
accommodation is ]>rovided in the basin alongside the 
wharf walls which surround it. The walls available for 
this purpose have a total length of 2585 feet lineal, are 
constructed of interlocked concrete block work, with an 
available depth of water of 30 feet at low water, and are 
furnished with powerful shear-legs and cranes for the use 
of vessels alongside. Extensive sheds for the storage of 
coal are provided. The whole of the dockyard area, 
together with that of the enclosing breakwater and pier, 
will be fonned by reclamation from the sea ; and as the 
total space thus created amounts to 35 acres, the entire 
extent of the proposed works, including the tidal basin, 
will amount to 63 acres in area. The works thus briefly 
described will, in combination with the existing yard, form 
an important naval station for the requirements of the 
fleet in South African waters. 

IIong-Kong . — The naval yard at this important station 
consisted of an area of some 4^ acres in extent, but 
unprovided either with basins, dry docks, or any wharfage 
suitable for large vessels. The widening range of political 
affairs in the East, and the increasing reiiuircments of the 
navy in Chinese waters, had, however, made it obvious ti^t 
the existing resources of the naval yard were inadequate. 
The result was an Admiralty scheme of enlargement. The 
principal features of this scheme are as follows : A tidal 
basin of 94 acres in extent is provided, having a depth of 
30 foot at low-water springs, and enclosed by wharf walls, 
giving a total length of wharfage of 2900 feet lineal. A 
dry dock, opening direct into the roadstead, 650 feet in 
length on blocks, 95 feet wide at* entrance, and with 30 
feet over the sill at low-water springs, will accommodate 
the largest vessel in H.M. navy. Extensive workshops 
for the chief constructor’s and chief engineer’s departments, 
shears, cranes, pumping - engine house, and slipway for 
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small craft, will also be provided. The site of the exten< 
sion will be formed by reclamation, and the additional 
area thus formed, including the b^ii^ will equal 34| 
acres. The present yard will thus be increased from 4| 
acres to 39^ acres in area, and the extension will mark 
an important stage in the development of the accommoda- 
tion required to meet the necessities of the fleet in the 
East. The existing establishment at Kowloon will be 
augmented by the construction of coaling jetties, <hc. 

(c) Naval Jiarrackt^ Ha&pitaU^ dx. 

The works in under this heading are in- 

cluded in the following general remarks on the shore 
establishments of the navy, which include barracks for the 
seamen, royal marines, and royal marine artillery, training 
schools, hospitals, and victualling stores. The policy in 
n)cent years with regard to naval barracks has been to 
provide buildings on shore in place of berthing the men 
in hulks moor^ alongside the dockyards ; and in pursu- 
ance of this policy naval barracks have b^n provided, or 
arc under construction, in the vicinity of the three great 
dockyards — Portsmouth, Devonport, and Chatham. At 
J Portsmouth new barracks on the site of the old Anglesey 
barracks have been commenced, and when completed will 
provide quarters for 4609 officers and men. At Devon- 
]>ort, as before described, the naval barracks adjacent to 
the extension works at Keyham were erected to accommo- 
date 1000 officers and men, and the buildings are now 
lieing extended so that the numbers may be increased 
to 2313 officers and men. At Chatham the site of the 
old convict jirison is being utilized for constructing 
quarters for 3731 officers and men. The royal marines 
have barracks at Forton, near Cosport ; at Stonehouse, near 
Plymouth ; and at Chatham, with a depot at Walmer 
recently enlarged. The barracks and training establish- 
ment of the royal marine artillery are at Eastney, near 
Portsmouth, and provide accommodation for 1800 officers 
and men. The above-mentioned buildings include all 
necessary accessories, such as canteens, drill sheds, sick 
(juarters, and the various buildings required for the accom- 
modation and training of seamen and marines. The 
training schools on shore include the gunnery establish- 
ment at Whale Island in Portsmouth Wbour, where an 
area of 73 acres has been formed by the deposit of ex- 
cavated material from the dockyard extension works, and 
a gunnery school, provided for 1100 officers and men, with 
parade ground, gun drill battery, sick quarters, rifle 
range, &c. The establishment is about to enlarged to 
accommodate an additional number of officers and men 
under instruction. At Dartmouth H.M.S. BriUmnia 
has hitherto been used as the training school for naval 
c;adets, but a new naval college is now being erected on 
the high ground overlooking the site whero the BritanniAi 
is moored. Greenwich Hospital, formerly appropriated 
to naval pensioners, is now used as a college for the 
instruction of naval officers in the more advanced branches 
of their profession, while at Keyham there is a college for 
engineer students. The largest naval hospital and medical 
school is at Haslar, near Gosport, covering an area of 
88 acres, with beds for 1084 patients. Stonehouse Naval 
Hospital has 700 beds for the use of seamen and marines 
of the Devonport district. At Chatham the existing 
hospital ^accommodates nearly 250 patients, and a new 
hrapital for 600 beds is under construction. Hospitals or 
sick quarters are also provided at Great Yarmouth, Dart- 
mouth, Haulbowline, Portland, and South Queensferry. 
The chief victualling establitdiments are Deptford for the 
Thames, Chatham, and Sheemess ; the Clarence Yard at 
Portsmouth; and the Hoyal William Victualling Yard 
at Hymouth and Haulbowline. Magazines for warlike 
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stores are established close to the principal dockyards and 
within easy access by rail or water. At foreign stations 
Malta has a hospital and victualling yard, Gibraltar 
has a hospital, and the other chief naval stations in 
different parts of the world have a shore establishment 
on a scale adapted to meet their probable requirements. 

The chief features in the extensions of 11. M. 
dockyards carried out between 1880 and 1901 
under the ordinary navy votes, and not already J votea, 
referred to, may now be briefly described. 

Portmonth. — The extension works at this dockyard, 
described in the ninth edition article Dockyards, and 
completed prior to 1880, formed an important stage in the 
history of this station, and, together with the 'works at 
Chatham carried on at about the same period, marked an 
e^KKih of advancement in H.M. yards, following as they did 
the transformation which had already taken place in naval 
construction in the substitution of iron for tiinbctr and of 
steam in lieu of sail propulsion. This extension, commenced 
in 1867, was designed to meet the naval requirements of 
the day, and no works of equal magnitude have since been 
carried out at this port. The developments of naval 
architecture and the increasing length of modern cruisers 
necessitated, however, additional dry dock accommodation, 
and in 1896 Docks Nos. 14 and 15 were completed, having 
a floor length of 557 feet, with 33 ft. 10 in. over the 
sill at high-water springs. These were the longest docks 
in the service, -with the exception of a double dock at 
Portsmouth. Other important works carried out since 
the completion of the extension may l>e summarized as 
follows : — The renewal and extension of the jetties on the 
west front, and, in late years, the construction of jetties 
at the entrance to the tidal basin and at the north wall ; 
a torpedo range in the harbour; the establishment of a 
coaling wharf at coaling-point, with hydraulic appliances ; 
the widening of the entrance between Basins 4 and 5 ; 
the erection of various buildings, such as torpedo and 
gun-mounting stores, electrical shops, and the like, with 
numerous subsidiary works of more or less imi)ortance. 
Extensive dredging of the harbour is in progress for 
the puiqx>se of increasing the berthing accommodation for 
the fleet. 

Chatham dockyard covers an area of 516 acres, including 
the extension works described in the ninth edition article 
on Dockyards and completed prior to 1880. No works 
of equal magnitude or importance have been carried out 
since that date at this yard, but among the principal 
additions or improvements which have been made from 
time to time may be mentioned extensive dredging opera- 
tions in the Medway for the deei>ening of the navigable 
channel and approach to the basins and docks, the pro- 
vision of a 160-ton crane, the lengthening of Dock No. 5, 
and the erection -of various yard buildings. Additional 
dry dock accommodation is provided for under the Naval 
Works Act. 

Pembroke dockyard has an area of some 79 acres, and 
is furnished with one dry dock 387 ft. 8 in. in length on 
blocks, numerous building slips of various length^^ and 
the usual shops, stores, and other dockyard buildings, v 
The Carr Bocks jetty now under construction will form, 
when completed, a valuable addition to the resources of 
the yard in the fitting out and completion of vessels. 

Havlbwvline dockyard was practically completed about 
the year 1889, and covers an area of 33 acres, while the 
adjoining victualling yard of 22 acres makes the total 
area of this naval station 55 acres. The yard includes a 
closed basin of 9 acres in extent, with entrance from 
Queenstown harbour, and with 32 ft. 8 in. over the sill 
at high-water springs. A dry d(x:k at the south end 
of the basin hga a length of 408 feet on blocks, and" i^ 
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94 feet wid$#jt entrance. The basin is endosed by wharf 
walls witk,t length of 1700 feet, and furnished 
with 60<ftoii dbeers, cranes, <bc. A slipway is provided 
at the south end of the basin, and the dockyard buildings 
comprise a pumping -engine house, constructors* shops, 
furnace house, worksheds, &c, 

Malta dockyard was but briefly referred to in the 
ninth edition article, and some further notice is desir- 
able here. The dock and victualling yards occujiy to- 
gether an area of some 100 acres, spr^ over the shores 
on both sides of those arms of the grand harbour known 
os ** Dockyard ** and “ French ** creeks, the dockyard being 
located jiartly on the former, but principally on the latter 
creek. In 1880 the graving dock accommodation con- 
sisted of one double dock at the extremity of Dockyard 
creek, known as No. 1 and 2 Docks, with a total length of 
about 525 feet, and with 25 feet over the sill at average 
water level, the tidal range at Malta being but slight ; 
and o])ening into French creek a dry dock of more 
modern construction, known as No. 5, or the Somerset 
Dock, 427 feet long on floor, and with 34 feet over the 
sill. Subsequently to this jHjriod the fine range of build- 
ings known as the iron ship rejiairing shop was erected 
close to the Somerset Dock, and added greatly to the 
re])airing resources of the yard. Dock No. 4, or the 
Hamilton Dock, was completed in 1891, having a length 
on floor of 520 feet, a width of entrance of 94 feet, and 
wnth 35 ft. 5 in. dejith over the sill at average water 
IcN'el. Associated with this dock was the ccmstruction of 
adjacent deep-water wharf walls, together with the great 
l()0-ton crane. Now gun -mounting stores, boiler shop, 
boat sheds, canteen, coal stores, Ac., are among the more 
recent additions to the yard, and preparations are being 
made for additional dry dock accommodation 

Halifax naval yard has an area (including the hospital 
ground) of about 18 acres. The yard is provided with 
sli[)ways for small craft, shops, stores, Ac., but docs not 
jiossess a dry dock. A private dock in the immediate 
vicinity completed in 1 889, under a Government subsidy, 
has a floor length of 560 feet, a width of entrance of 89J 
feet, with 30 feet over the sill at high-water 8])rings. 

Benmtda naval yard is provided with a camber or 
small enclosed harbour ])rotccted with a breakwater. 
Within the camber is moored an iron floating dock having 
an inside lengtli of 330 feet. Additional dock accom- 
modation is contemj)]ated. 

Jamaica naval yard covers an area of about 1 3 acres, 
but there is no graving dock. 

Sydney . — The naval yard at this port is situated on 
Garden Island, Wooloomooloo Bay, and is provided with 
a deepwater wharf with shears, an engineer’s shop, naval 
and victualling stores, coal stores and coaling wharf, 
boat slip, Ac. Accommodation for docking U.M. ships is 
found in the Fitzroy and Sutherland Docks at Cockatoo 
Island, the former having a length of 474 feet on 
blocks, with an entrance of 59 feet in width; and the 
latter a length of 602 feet on blocks, with an 84 -feet 
entrance, having 32 feet over the sill at high-water 
spring tides. 

In addition to the above are naval stations at Ascen- 
sion, Bombay, Calcutta, Trincomalee, and Esquimalt, 
together with works in contemplation at Wei-Hai-Wei. 

The literature on the subject of H.M. dockyards is not ex- 
tensive, but the following papers and works may be consult^ 
with advantage : — Bkiinats. Chatham Dockyard Extension 
Works,” R. E. Lectures. Chatham, 1879.-~Colson and Meyer. 

Portsmouth Dockyard Extension Works,” /Voc. Inst. C. E.^ 
1881. — Colson. ** Hamilton Graving Dock, Malta,” Proc. Inst. 
C. E.t 1894.-- “The Two New Docks at Portsmouth,” E^neer^ 
vol. Ixxxi.— Goode, Son, and Matthews. “Dover Harbour 
Works, ” Brit. Assoc, Mechanical Science Seation. London, 1899.— 
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See also Vebnon-Hakcourt. Marhours and Docks. London, 
1885. —G. Colson. Notes on Docks and Dock Construxtion. 
London, 1894. (h. F.) 

Dockyard Administfatitm , — ^To a great maritime power 
like Great Britain the importance of possessing adequate 
dockyards fitted with every requirement for a fleet is suffi- 
ciently obvious. In the dockyard are brought together all 
the materials of every class and kind required in the con- 
struction of ships; and here is provided the labour required 
for the building of them. In the dockyard the ships receive 
thoir provision for offence and defence and their means for 
navigation, and are fitted in every detail for their service. 
Depending as the British empire does on the efiiciency of 
its navy to safeguard it from attack and to protect its 
commerce, it is essential to remember that the navy could 
not carry on its work successfully if there did not exist an 
efiScient civil service such as is found in British dockyards. 
In speaking of these establishments, it may be necessary 
to note that, in addition to the work in the yards of the 
State, much of that which has been alluded to is carried 
on in private yards, though the ships built in these last ai-e 
equipped and brought to completion in the Government 
estabUshments. A dockyard may be defined as an 
enclosure in which are sufiicient basins, building slips, dry 
and wet docks, ammunition, store and coal magazines, coal- 
ing wharfs and ap})liance8, and all other things necessary 
for the life of the ships. It may be noted that a wet 
dock is a receptacle for a ship which is ojien to the tide, 
and a dry dock one specially constructed to receive ships 
for the repair of the under-water portions of their hulls in 
the most advantageous conditions. 

An ordinary observer, looking at the great mass and 
variety of stores arriving alongside a ship, and seeing 
hundreds of men busily engaged in every part of her, may 
not at once recognize the existence of a system. But 
closer observation will show tliat there is a thorough 
organization, that every man knows his duties, and that 
every separate party bringing stores or requirements is 
informiKl as to exactly what is required to be done with 
them. The oi>erationB go on with celerity, regularity, and 
order, and it is a matter of astonishment to those who 
know the vast and varied character of the work how 
quietly it proceeds and how soon order is evolved from 
apparent chaos. The dockyards at home and abroad 
lie within the province of the controller of the navy 
(the third lord of the Board of Admiralty); and the 
director of dockyards, whose ofiUce, rejdacing t^t of sur- 
veyor of dockyards, was created in December 1885, is 
responsible to the controller for the building of ships, 
boats, Ac., in dockyards, and for the maintenance and 
repair of ships and boats, and of all steam machinery in 
shii)s, boats, dockyards, and factories. The director of 
naval construction, who is also deputy-controller, is re- 
sponsible, not only for the design of ships, but for their 
construction, in the sense that he approves groat numbers 
of working drawings of structural parts prepared at the 
dockyards. But the director of dockyards is the Admir- 
alty official under whose instructions the work goes on, 
involving the employment and supervision of an army of 
artisans and labourers. Instructions, therefore, emanate 
from the Admiralty, but the details lie with the dockyard 
officials, and in practice there is a considerable decentraHza- 
tion of duties. 

The superintendent of a British dockyard is a rear- 
admiral in the case of Portsmouth, Devonport, and Chat- 
ham, and abroad of Malta, but a captain is the superin- 
tendent of smaller yards, Sheerness and Pembroke at 
home, and Gibraltar, Bermuda, Jamaica, Hong -Kong, 
Sydney, and Ascension abroad; and there are smaller 
establishments at Halifax, N.S., the Capo of Good Hope, 
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Trincomalee, and Vancouver; while the Indian Govern- 
xnont has dockyards at Bombay and Calcutta. 

The chief function of a dockyard is the building and 
maintaining of ships in efficiency. The constructive work 
is carried out under the care of the chief constructor of 
the yard, in accordance with plans sent down from the 
Admiralty. The calculations for displacement, involving 
the draught of water forward and aft, have already been 
made, and, in order to ensure accuracy in the carrying out 
of the design, an admirable system has been devis^ for 
weighing everything that is built into the new ships or 
that goes on Wrd ; and it is astonishing how very closely 
the actual displacement approximates to that which was 
intended, particularly when the tendency of weights to 
increase, in perfecting a ship for commission, is considered. 
The late Mr Froude, who carried out experiments for 
many years at Gosport as to the best form for the hulls of : 
ships, was amazed at the great magnitude of the calcular 
tions involved in the design of modem vessels. The ship 
being built to her launching weight, the duty of putting 
her into the water devolves upon the chief constractor of 
the yard, and failures in this matter are so extremely rare 
that it may almost be said they do not occur. As soon as 
the ship is water-borne the responsibility falls upon the 
King’s harbour master, who has charge of her afloat 
and of moving ships into the fitting basins. When the 
ship has been brought alongside the wharf, the responsi- 
bility of the chief constmetor of the yard is resumed, and 
the ship is carried forward to completion by the affixing 
of armour plating, the mounting of guns, often the instal- 
ment of engines, boilers, and electrical and hydraulic gear, 
and the fitting of cabins for officers, mess pl^s for men, 
and storerooms, and a vast volume of other work un- 
necessary to lie sj^ecified. In regard to the complicated 
details of guns and torpedoes, the captains of the gunnery 
and torpedo schools have a function of supervision. The 
captain of the fleet reserve also closely watches the work, 
because, when the heads of all departments have reported 
the ship to be ready, she has to l^ insi^ected by the com- 
mander-in-chief at the port, and then passed into the fleet 
reserve as ready for sea, and there the captain of the fleet 
reserve is responsible for her efficiency. Other important 
officers of a dockyard are the chief engineer ; the superin- 
tendent civil engineer, who has charge of the work in- 
volved in keeping all buildings, doc^, basins, missons, 
roads, <fec., in repair; the naval store officer, who has 
charge of most of the stores in the dockyard ; and the 
cashier of the yard, whose name sufficiently expresses his 
duties. 

The system of conducting business at the dockyards is 
analogous to that which prevails at the Admiralty. There 
is personal communication between the officers responsible 
for the work, and, as at Whitehall, facilities are afforded 
for coming to rapid decisions upon matters that are in 
hand, and the operations are conducted with an ease 
which contributes much to efficiency. It is the custom 
for all the principal officers of the dockyard to meet at the 
superintendent’s office at 9.30 a.m. every day, in order 
that they may be made acquainted with the orders from 
the Admiralty and may discuss the work of the day, 
settling the necessary details as they affect the several 
departments. It thus follows that there is a complete 
understanding among the principal officers as to the work 
to be done, and a full recognition of the part which each 
is to play in its execution. The result is that time is 
gained by the avoidance of the necessity of passing 
minutes from department to department — a system which 
would act prejudicially in many cases. 

An efficient police service is a necessity in a dockyard. 
The force necessary is supplied from the Metropolitan 
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lK>lice, and is under the orders of the siip^inieiident 
of the yard for duties connected with and under 
the commissioner of police for the disci^ffine and <lia- 
position of the force. The charges are, of course, juiid 
by the Admiralty, and the system answers well. 

(r. V. H. ; J. Li>.) 

2. IGNITED States. 

The shore stations under control of the Navy Department 
(see Admiralty Administration), and collectively known 
as naval stations, are under diflerent names according to their 
nature. Of those called Auvy Yanh, and intended for the 
general purpose of sources of sup]>ly and for repairs of shi})H, 
there are within the United States twelve in numlxjr. 
Two of them are on the Pacific coast, situated on Puget 
Sound, at Bremerton, Washington ; and at Mare Island, near 
Ban Francisco. The other ten are on the Atlantic coast, 
and are situated at Kittcry, Maine; Boston, Mass. ; New 
Ix)ndon, Conn.; Brooklyn, N.V. ; Philadelphia, Pa.; 
Washington, D.C. ; Portsmouth, Va. ; Port Iloyal, S.(^ ; 
Pensacola, Fla. ; and Key West, Fla. There are also 
such naval stations at Havana, Cuba; San Juan, Porto 
Rico; Honolulu, IT.I. ; Cavite, P.I.; and Island of Guam, 
in the Ladroncs Islands. A floating dock with a lifting 
ca^mcity of 1 5,000 tons is being built for Government use 
at Algiers, La., near New Orleans. 

Besides these, there are imjwrtant naval stations 
established for special ]mri)oses, but which in some cases 
are also available for i)ort8 of su])jjly and for rejiairs. 
These arc : the Naval Academy, Aunat>olis, Md., for the 
instruction of naval cadets ; the training stations at New- 
port, R.I., and Verba Buena Island, Cal., for the instme- 
tion of apprentices ; the proving ground at Indian Head, 
Md., on the Potomac river, where all Governnjent-built 
ordnance is tested ; the War College at NewtM)rt, K.I., 
for the instruction of officers; the tor|>edo station at 
NewjKjrt, for the instruction of officers and men in 
torpedoes, electricity, and submarine diving ; the naval 
observatory at Washington; and the marine post at Bitka, 
Alaska. Coaling depots have been established at Hono- 
lulu, Pago Pago, Samoan Islands, and at Manila, JM. 
Numerous others are to be established soon, both at homo 
and abroad. 

Naval hospitals are located at the l^ortsmouih, Boston, 
New York, Philadelphia, W^ashington, Norfolk, and Mare 
Island yards; at New|)ort, R.I. ; Cavite, P.I.; and Yoko- 
hama, flaimn. 

Information regarding the dry docks is given in the 
table on the following i^age. 

The commandant of a navy yaid and station, who is 
usually a n;ar- admiral, is its commander -in -chief. His 
official assistants are called heads of de[)artments. The 
captain of the yard, who is next in succession to com* 
mand, lias general charge of the w'ater front and the 
ships moored there, and of the fjolice of the navy yard ; it 
is his duty to keep the commandant informed as to the 
nature and efficiency of all work in progress. The ccpiip- 
ment officer has charge of anchors, chains, rigging, sails, 
and the electric generating plant. The other heads of 
departments are the ordnance officer, the naval con- 
structor, tlie engineering officer, the general storekeejicr, 
the paymaster of the yard, the surgeon, and the civil 
engineer. The clerks and draughtsmen employed by the^ 
officers are appointed under civil service rules, and their 
employment is continuous so long as funds arc available. 
The foremen are selected by comjKJtitive examination, and 
their number is fixed. In the employment of mechanics 
and labourers, veterans are given preference, after which 
follow persons previously employed who have displayed 
especial efficiency and good conduct. The rates of wages 

S. Ill, — 63 
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are detennined fiemi-annually by a board of officers, who 
ascertain the paid by private establishments in 

the vicinity of &e navy yard. Eight hours constitute 
the legal work day. When emergencies necessitate longer 
hours the workmen are paid at the ordinary rate plus 50 
|)er cent 

The nature and extent of work to be |)crformed upon 
naval vessels is determined by the Secretary of the Navy ; 
the commandant then issues the necessary orders. The 
material required is obtained by a system of requisitions, 
which provide for the purchase from the lowest bidder 
after open competition. Heads of departments initiate 
the purchase of materials which are peculiar to their own 
work ; ordinary commercial articles, however, are usually 
carried in a specid stock called the Naval Supply Fund,” 
which may he drawn upon by any head of dejmrtment. 
All materials are inspected, both as to quantity and quality, 
by a board of inspectors consisting of three officers. 

(w. T. 8.) 

3. Other Dockyards. 

Froiice, — The French coast is divided into five naval 
arrondissements, which have their headquarters at the five 
naval ports, of which Cherbourg, Brest, and Toulon are 
the most important, Lorient and Rochefort being of lesser 
degree. All are building and fitting-out yards. Each 
arrondissoment is divided into sous-arrondissements, having 
their centres in the great commercial ports, but this 
arrangement is purely for the embodiment of the men 
of the Inscription Maritime, and has nothing to do with 
the dockyards as naval ai^enals. In each arrondissement 
the vice-admiral, who is naval prefect, is the immediate 
representative of the Minister of Marine, and has full 
direction and command of the arsenal, which is his head- 
quarters. He is thus commander-in-chief, as also governor- 
designate for time of war, but his authority does not extend 
to ships belonging to organized squadrons or divisions. 
The naval prefect is assisted by a rear-admiral as chief of 
the staff (except at Lorient and Rochefort, where the office 
is filled by a captain), and a certain number of officers, 
the s|)ecial functions of the chief of the staff having relation 
princijjally to the efficiency and personnel of the fleet, 
while the “ major-general,” who is usually a rear-admiral, 
is concerned chiefly with the indtirieL There are also 
directors of stores, of naval construction, of the medical 
service, and of the submarine defences (which are con- 
cerned with torpedoes, mines, and torpedo-boats), as well as 
of naval ordnance and works. The prefect directs the 
operations of the arsenal, and is responsible for its 
efficiency and for that of the ships which are there in 
reserve. In regard to the constitution and maintenance 
of the naval forces, the administration of the arsenals is 
divided into three principal departments, the first con- 
cerned with naval construction, the second with ordnance, 
including gun-mountings and small-arms, and the third 
with the so-called submarine defences, dealing with all 
torpedo matiriel, 

Cfierbourg, at the head of the Cotentin Peninsula, is a dockyard 
and harbour chosen on geographical grounds and possessing no 
natural advauta^. It owes its existence in the nrst place to 
liouis XIV., ana Vauban as the engineer, but the construction of 
the great breakwater, which encloses the harbour on the north, was 
a work of veiy great difficulty ; it, after being damaged and washed 
away several times, was recommenced in 1832 and completed. It 
is over 4000 yards long, is well protected by forts, and has 
two entrances, the eastern passage having boon narrowed to 500 
yards by a second breakwater carried out from the Batterie des 
OrOves to the He Pel4e, while the western entrance is about 1000 
yards wide, and lies between the main breakwater and a mole run 
out from the Fort de Qnerqueville. The arsenal covers an area of 
about 64 acres. It consists of an entrance port and of two largo 
basins, all cut out of the solid rock, ana there are eight dry 
docks, of which the principal are capable of admitting the largest 
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vessels. Tlie arsenal is very completely flttsd, and there are 
extensive stores, magazines, barracks, and engineering shops. The 
small battleship Senri IF, has been built ther^^ith several 
modem armoured cruisers, and Cherbourg has become the piincipal 
arsenal for the building of submarine boats. 

The harbour and arsenal of Ihest arc approached through the 
Qoulet, which is divided into two deep channels by the Fillettcs 
and the Mengam Keef, boyond which a great expanse of water is 
reached, stretching eastward to Landevenec and having the arsenal 
of Brest on the north. The arsenal lies in a rocky valley open 
to the harbour, into which the little river Penfsld flows, the two 
sides of the channel being unito<l by a splendid revolving bridge, 
which gives a headway at high tides of 72 feet. The water space 
has an average width of 110 yards in the port, with a maximum of 
about 170 yards and a minimum of 75 yards. Near the entrance is 
the great biuiu excavated in 1683 and enlarged in 1864. Beyond are 
the stores and lui^ziues, the old prison, the rope-works, the saw- 
yard, and the building slips, while on the Reeouvranee or western 
side, beyond the brid^, are the gnn-shops, the aalle (Tarmes^ 
machine-sbops, basins and slips, as well as coaling and oilier 
establishments. The arsenal possesses a dry dock for destroyers 
and gunboats, two for cmisers and small battleships, and two for 
the Taigest Glasses of shiiMs. A reconstruction has been begun 
which will give two additional large doetka, of which one can be 
used for two vessels owing to the provision of a dividing dock- 
gate. Another dock of large size is to bo constnictcd in the 
commercial |>ort. At the entrance to the arsenal, and actually in 
the harbour of Brest, a jetty has been constructed, forming what 
is called the rade-ahri. The works there arc to l>e extended, and 
magazines and engineering shops are to be built on land won from 
the harbour. In regard to building facilities, it may be said that 
Brest has five slips for the constriieiion of vessels lauging from 
150 tons to 13,000 tons. The sinuosities of the valley in which the 
arsenal lies render it somewhat incommodious, but the protcictivo 
harbour mentioned above will considerably ineniose the facilities. 
The arsenal and the harbour, as well as its approaches, are protcctoci 
by a great numW of forts and batteries furnished with modern 
heavy and quick -firing guns. 

The harbour of LaieiU is formed by tlio juuctiou of the Blavet 
and Scorff, and is Si miles long, the naval arsenal being on the 
Scorff, and chiefly on its right bank. Lorient is a port of con- 
struction, but large 8hi[)s built there arc usually fitted at Brest. 
The largest battleships, such as the Bouvet, Brennus, ant! St Loit/ia, 
as well as first-class armoured cruisers, have been constructed 
at the port. There arc two dry dcxiks, and the port is well 
equipped, but the harbour is shallow, and will not accommodate 
a large squadron, the usual anchorage being to the north of the 
He Groix. 

Bochefart, the head of the fourth arrondissement, dates from the 
time of Louis XIV., and is formed by the river Charenti;, the 
waters of which are being deepimed to facilitate the approach for 
larger vessels. The largest ships built at the |)ort do not cx(t(H*d 
8000 tons. There arc two dry docks, three building slips, and a 
torj^o basin. 

TmUon, is the most important of the French dockyards, aii<l is 
the headquarters of the Mediterranean fleet. The arsenal, which 
was created by Louis XIV., Vaulian liciiig the engineer of the 
works, lies on the north side of the Vetite Bade. This is 
approached from the Grande Bade by passages at the north and 
south ends of a long breakwater which extends from the direction 
of Lo Monrillon towards the Ci^pet Peuiusnla. The arsenal has 
been greatly enlarged, and at the present time tlio water space 
within the moles amounts to about 150 aitres, while the quays 
approach 4 miles in length. Outside in tlie Petite Bade is a 
spmndid protected anchorage for a gi’oat fleet, the whole being 
commanded by many forts and batteries. There are four great 
basins approached from tlie Petite Rode — the Vioillo Darse, to the 
east, on the side of Le Mourillon ; the Darse Vauban, next to it ; 
and the Dfurso de Castigneau and the Darse Missiessy, farther to 
the west. In the Darse Vauban are three dry docks, two of them 
246 feet long, with a depth of water on the sill of about 20 feet ; 
while the third is 283 feet long, with a deiitli of over 24 feet. 
Three other dry docks are in the Darse de Castigneau, of which 
one is in two sections. The largest of the docks is 885 feet 
long, and the depth of water on the sill in all these docks 
averages 80 feet. In the Darse Missiessy are two dry docks, 426 
feet long, with a depth on the sill of over 32 feet. There are 
several building slips, and the yard is supplied with a gun foundry 
and wharf, fitting shops, boiler works, victualling and other 
establishments, rolling mills, magazines, and oveiythiug that can 
be required to make it the efficient base of a great fleet. Le 
Mourillon is a subsidiary yard at Toulon, devoted chiefly to ship- 
building, and possessing large facilities, including five covered 8lii»8. 

Cwwiea, which has naval harbours at Aj^io and other places, is 
a dependency of the arsenal at Toulon. Porto Vecchio is intended 
to be made a centre of the mobile defence of the island, with 
every facility for the repairing of torpedo-lwats ; Bonifacio to bo 



500 DOCK 

improved as a aeoondary station ; Bostia to bo wovided with a 
iloating dock ; and minor establishments to be formed at Calvi 
and tlie lie Koussc. 

Docking facilities are being increased in Al^ria, and the naval 
station isneing united with that of Tunis. BizerUit the Tunisian 
port, has been made a naval base by the deoponiiiff and fortifying^ of 
the canal which is the approach to the inner lake, upon which 
naval establishments are tieiug constructed for the refitting, coal- 
ing, and provisioning of tlio fleet. There are arsenals also at Saigon 
and Uai'idiong, ana on establishment at Diego Suarez, which is 
being extended. 

The subsidiarjr eataUUihments in France are the gun foundrj^ at 
Rufille ; the Ste^l andiron works at OuMgny, where anchora, chains, 
and armour-plate an made ; and the works at Indrei, on an island 
in the lower Loke, where machinerv is (xinstructed. There arc 
many private alapl)uilding establishmenls in the (iuuntry, the 
most important being the Forges et Ghantiers de la M^diterran6o at 
La Seym, on the lesser roadstead at Toulon, where very many 
French and foreign warships of the largest classes have been built. 
The samo company has a building yard at Uraville, near Havre. 
Other establishments are the Ateliers ct Ghantiers do la Loire, at 
Saint Nazaire; the Normaud Yaixl, at Havre; and the Ghantiers 
de la Gironde, near Bordeaux, 

Germany , — With the exjiansion of the German navy 
considerable additions have been made to the two prin- 
ci^ml dockyards. These are WiUielmshaven, the naval 
headquarters on the North Sea, and Kiel, the headquarters 
on the Baltic, Danzig lieing an establishment of lesser 
im])orta)ice, and Kiao-chow an undeveloped base in the 
iShan^tung {x^ninsula, China. The chief olSicial at each 
homo dockyard is the sujierintendent (Oberwerftdirektor), 
who is a rear-admiral or senior captain directly responsible 
to the Naval Secretary of State. Under the su|X)rin- 
tendont’s orders are the chief of the “ Ausriistung depart- 
ment, or captain of the fleet reserve, the directors of 
ordnance, tor|iodoes, navigation, naval construction, en- 
gineering, and harbour works, with some other oflicers. 
The chiefs of the constructive and engineering dcjiartments 
are resjKinsiblo for the building of shifis and machinery, 
and for tlie maintenan(;e of the hulls and machinery of 
existing vessels ; while the works department has charge 
of all work on tlie quays, docks, <kc., in the dockyard and 
|X)rt. A great lulvance has been made in increasing the 
efficiency and ca^iabilities of the imperial dockyards by 
introducing a system of continuous work in the building 
of new shijM and effecting alterations in others, and German 
material is exclusively used. 

WUhelmuhavcn, ou iliu Jade, ia an artificial ]jort, and has Issen 
oonatmeted entirely since the year 1857, when extensive works 
were undertaken to protect the jxirt from the inroads of the North 
Sea. The old port is on the weiiteni side, where, communicating 
with the sea by the fitting basin, is a building harbour with three 
dry docks and two building sli]is. Here two other large dry docks 
arc now being eonstruoted at a total cost of 12 million marks, 
|)artly contributed by the North Gorman Lloyd in cjoiisideratioii 
of the navy forgoing the riglit to precedence over all vessels of the 
mercantile marine in regard to the use of the company's dock at 
Bremerhaven. This renunciation only applies to times of peace. 
The new docks will admit the largest men-of-war, even if lying 
deep in the water through the flooding of com^iartments, and will 
bo provided wuth very jiowerful })uiuping apparatus which will 
empty them in 2} hours. After the war with France a second 
building period was entered iq)on at Wilhelnishaven, and works, 
including another harbour entrance, were continued until 1886. 
A new mole is now being built on the east side, where a third 
entrance to the harbour is projected, as well as the constmetion of 
a groat basin and other works. There are at the present time two 
large building slips at the yard, a floating dock, and the five dry 
do^, built and building, mluded to above. The machine-shops, 
ordnance, and other stores and magazmes are very extensive. 

The North Sea station is now in direct communication with 
the arsenal at Kiel, on the Baltic, by way of the Kaiser Wilhelm 
Ganal from Brunsbuttel, on the Ellle, to Holtenau, on Kiel Bay. 
Kiel is an extremely important naval station on the eastern side 
of the Schleswig-Holstein neck and ou one of the finest harbours 
in the world, and possesses a fully equipped arsenal equal to all 
the requirements of the Baltic command. Kiel itself has greatly 
grown since the war of 1864 gave it to the Prussians. The 
arsenal is provided with a com}deto establishment for the building, 
fitting, and provisioning of a great fleet ; and the docking facilities 
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to tho^ at Wilhelnishaven. Tlmre are S; the present time ^ur 
building and |>atent slips, four dry docks, and two floating docks. 
A new harbour for torp^o craft is being constructed in Wiok Bay, 
sooth of the mouth of the Kaiser Wilhelm Canal. No account of 
Kiel would be complete without a reference to the Germania Yard, 
which is now an establishment of the Krupn Arm, and is capable 
of constructing vessels of the largest class. There are ten building 
slips in this yard, ready or projected, four having lately been built 
and roofed in, so that work can go on in au weathers. The 
Howaldt works at Kiel are also of great importance, and have 
large building facilities, which are being added to, with a floating 
do^ for ships of 11,000 tons. 

Danzig is a yaid of lesser importance, but very completely 
equipped for the building of small armour-clads and cruisers. Hero 
are two building slips and one dry dock. The Schichau Ship- 
building Works at Slbing (where torpedo craft are built) have also 
an imiK>rtaut establishment at Danzig, and vessels of the largest 
class have been built there. The Viilksn Yard at Bredow, near 
Stettin, the Weser Company at Bremen, and the establishment of 
Blohm A Voss at Hamburg, are other important private estab- 
lishments which have built many vessels for the Gorman navy as 
well as for foreign states. 

Rueda, — In Husaia the naval i^rts are of two classes. 
The most important are Cronst^t, St Fetcrsbiirg, and 
Nicolaieff. Of lesser importance are Keval, Sveaborg, 
Sebastopol, Batimi, Baku, and Vladivostok. The last- 
named X)ort does not lose importance through the acquisition 
of Port Arthur, whicli, however, is rajudly becoming the chief 
Russian naval base in the Pacific. The administration of 
the larger ports, excox>t St Petersburg, which is under 
si)ocial regulations, is in the hands of vice-admirals, who 
are commanders-in-chief, while the smaller xx)rt8 are under 
the direction of rear-admirals. All are directly under the 
Minister of Marine, except that the Black Sea [torts and 
Astrabad, on the Caspian, arc subordinate to the commander- 
in-chief at Nicolaieff. Latterly S6basto|)ol has growm in 
imxxtrtance, and w^ill ultimately become a imrely naval 
harbour, the commercial harbour being removed to Feo- 
dosia. The Russian Government proitosos also to remodel 
the harbour works at St Petersburg and Cronstadt, and it 
is stated that the latter will become a naval }x>rt only. 
The Emx^eror Alexander III. Port at Libau, on the Baltic, 
in a region less liable to bo icebound in the winter, is 
approaching completion. Considerable progress has been 
m^e in building ice-breaking vessels, by which it is hojied 
to maintain open passages to the ports during the winter 
months. A small x)Qrt is being formed on the White Sea, 
which may ultimately be connected with the Gulf of Fin- 
land by a canal through the lake region. 

There are two Government doekyards in the city of St Petera- 
burg, both under the auperviaion of the port admiral. Tlie moat 
im|)ortant of these is the now Admiralty Yard in the centre of 
the city, where both building and re])airiug work goes forward. 
There are three building slijis in the yard, of which two, for the 
construction of the largest battleshiiie, are new and of stone. The 
slixie are housed in, so that the building work can go on in all 
weathers. At this yard there is also a ve^ large experimental 
basin, some 400 feet in length, for trials with models of vessels. 
The yard is well wovided with appliances, and there are two large 
maohine-shopB. ^e Galerny Iiuand Yard is a littlo low*er down 
the river, and is an importont building establishment entirely 
devoted to construction. There are two building slips for large 
vessels, besides numerous workshops, storehouses, and other build- 
ings, and a very fine moulding loft about 600 feet long and nearly 
100 feet broad. The battlesn^ Alexander IL, Gan$ut, Poltava, 
Petropavlovsk, Sevastopol, and Orel have been built at the Galerny 

The Baltic Yard is near the mouth of the Neva, and was 
originally known as the Baltic Shipbuilding and Engineering 
Works, out It w^as taken over by the Ministry of Marine, which 
owned most of the shares, in 1894. Since that time the establish- 
ment has been enlarged, and a new stone building slip, 620 in 
length, completely housed in, has been finished, and numerous 
buildings have been ei*eoted. Here the Burik, Boesia, Chvmoboi, 
and other i>owerful cruisers were built. The Baltic works are now 
directed by a constructor of the imiierial navy, but the work is 
not entirely confined to warsliip building. 

The dockyard at Cronstadt is the principal arsenal for supplying 
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the Baltic licet with etores and ammunition, and is largely naed 
for repairs, there beinfK four dry dooks-— the Alexandrovsky, 584 
feet long and 85 feet wide ; the Constantinovsky, 490 feet long and 
78 feet wide ; the Nikolaievsky ; and the Petrovsky. There are 
numerous workshops, storehouses, magazines, and steam factories, 
with a deiiot for tor^oes and a torjiedo workshop. The work- 
men employed at St Petersburg number about 3500, at the Baltic 
Yaid about 7250, and at Oronstadt about 3830. Thera are no 
strictly private yards for the building of largo vessels in Bussia, 
with the exception of the Black Compaq at Nicolaieff. 
Messrs Creighton build torpedo-boats at Abo m Anland, and Uie 
Admiralty has steel works at Ijora, where some torpedo-boats have 
been built ; and other ordnance and steel works are at Obukholf 
and Putiloff. The new port at Libau includes an outer jHirt, a 
naval port, and a commercial harbour. In the first named is a largo 
basin for ships completing, surrounded by storehouses, worksho]M, 
and other buildings, as well as another largo basin with dry docks 
and workshops for repair, the two beinfl connected by a canal. 
The works in the naval port were approaching completion in 1901. 

At i^adiimlok a fine new dry dock has ^n orwned, which is 
550 feet long and 90 feet wide. Tho facilities of Pori Arthur are 
being considerably developed, and the completion of tlie railway 
adds greatly to the irax^ortanoe of the port. 

Italy, — ^The princi|)al Italian state dockyards are Spezia, 
Naples, and Venice, the first named being by far tho most 
important It covers an area, including the water spaces, 
of 629 acres, and there are five dry docks, three of them 
being 433 feet long and 105 feet wide, and two of them 
361 feet long and 98 feet 6 inches wide. The dockyard 
is very completely equipped with machinery of the best 
British, German, and Italian makes. At Spezia several 
of the finest Italian shixDS have been built The number 
of hands employed in the yard averages 4000. Spezia has 
two building slii)s, and for smaller vessels there are two in 
the neighbouring establishment of San Bartolommeo (which 
is the headquarters for submarine mining), and one at San 
Vito, where is a Government gun factory. 

Tho dockyard at Naples covers an area of about 18 acres, but 
at Castellammare the cstablishmeut is a little larger. There are 
four building slips at the last-named establishment, and a fine diy 
dock is at Naples. 

At Venice arc two fine dry docks, 861 feet long, and two build- 
ing slips, and the yaid is well eixuipped for turning out iron and 
Ht^l forgings. A larm dry dock has been built at Taranto. 
There is a small naval establishment at Maddalena Island on the 
Strait of Bonifacio. The Italian Government has no gun or 
torpedo factories, nearly all the ordnance coming from the Arm- 
strong factory at Pozzuoli, near Na})les, and the torpedoes from the 
Schwarzkopf factory at Venice, while armour-plates are produced 
at the important works at Terui. Machinoiy is supplied bv the 
firms of Ansaldo, Odero, Orlando, Guppy k Hawthorn, and Patti- 
son. The three establishments first named have im})ortant ship- 
building yards, and have constructed vessels for the Italian and 
foreign navies. The Orlando Yard at Leghorn is Government jiro- 
perty, but is leased by tho firm, and possesses five building slips. 

Austriorllwngary, — The naval arsenal is on tho well- 
protected harbour of Pola, in Istria, which is the head- 
quarters of the national navy, and includes establishments 
of all kinds for the maintenance of the fieet. There are 
large building and docking facilities, and a number of war- 
shix)s have b^n built there. There is a construction yard 
also at Trieste. A new coaling and torpedo station is at 
Teodo, large magazines and stores are at Vallolunga, and 
the mining establishment is at Ficella. The shipbuilding 
branch of the navy is under the direction of a chief con- 
structor (Oberster-Ingenieur), assisted by seven constructors, 
of whom two are of the first class. The engineering and 
ordnance branches are similarly organized. 

Spain. — ^The Spanish dockyards are of considerable 
antiqmty, but of diminishing importance. There is an 
establishment at Ferrol, another at Cartagena, and a third 
at Cadiz. They are well equipped in all necessary respects, 
but are not provided with continuous work. A recent 
arr^gement is the si)ecialization of the yards, Ferrol being 
designed for larger, and Cartagena for smaller, building 
work. The ordnance establishment is at Carraca. 
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Japan, — Tho princiiial Jafianest*. dockyard, which was 
established by the Shogunate in 1866, is Yokosuka. 
French naval constructors and engineers were employed, 
and several wooden shii* wore built there. Tlie .lajjanese 
took the administration into their own hands in 1875, and 
have built a number of vessels of small displacement in the 
yard. The limit of size has been about 5000 tons, but it is 
intended to enlarge the establishipent 80 that vessels of tho 
first class may ultimately be built tjhere. lliere is a first- 
class modem dry dock which will take the largest battleship. 
About 4000 hands are employed. Shipbuiiding would be 
undertaken to a larger extent but for the fact that nearly 
all material has to come from abn)ad. All the imxiortant 
vessels of the Japanese navy have been built in Great 
Britain, France, Germany, and tho United States. Jaiian 
has dockyards of lesser importance at Kur^ and Sassebo, 
and a fourth is being established at Maisuru, on the north- 
west coast of the main island. (j. li>.) 

Dodnon, Charles Lutwldffs Lewis 
Carroll”) (1832-1898), English mathematician and 
author. — Tho literary life of “ I^wia Carroll ” is familiar to 
every one, but the private life of Charles Lutwidge Dodgson 
was retired and practically uneventful. The son of tho liev. 
Charles Dodgson, vicar of Daresbury, he was born in that 
village on 27th January 1 832. After four years’ schooling at 
Bugby, he matriculate at Christ Church, Oxford, in May 
1850; and from 1852 till 1870 held a studentship there. 
Ho took his degree in 1854, and the following year was 
appointed mathematical lecturer at Cvhrist Church, a post 
ho continued to fill till 1881. In 1861 he was ordained. 
His earliest publications, beginning with A Syllabus of 
Plans Algehfuical Geometry (I860) and The FonmnloR of 
Plans Trigommstry (1861), were exclusively mathe- 
matical; but late in the year 1865 he published, under the 
pseudonym of “Lewis Carroll,’* Aliceas Adventures in 
Wonderland^ a work that was tho outcome of his keen 
sympathy with tho imagination of children and their sense 
of fun. Its success was immediate, and the name of 
“ Lewis CarroU ” has ever since been a household word. 
It was followed (in the “IjowLs Carroll” series) by 
Phantasnvagoria^ in 1869 ; Through the Looking-Glass^ in 
1871; The Hunting of live Snarh^ 1876; Rhynw and 
Reasxm^ 1883; A Tangled Tale^ 1885; and Sylvie and 
Jiruno, in two parts, 1889 and 1893, A number of 
anonymous skits on Oxford topics, that ap})eared between 
1865 and 1874, were due to his pen. While “Lewis 
Carroll ” was delighting children of all ages, C, L. Dodgson 
})oriodically published mathematical works, such as An 
Elementary Treatise on DeUsrminanis (1867), Euclid^ 
Book V.f proved Algebraically (1874), Curiosa Matlu- 
matica (1888); and throughout this dual existence Mr 
Dodgson pertinaciously refused to acquiesce in being 
publicly identified with “Lewis Carroll.” Though the 
fact of his authorshix) of the “ Alice ” books was an ojien 
secret, he invariably stated, when occasion called for such 
a pronouncement, that “ Mr Dodgson neither claimed nor 
acknowledged any connexion with the books not published 
under his name.” He died at Guildford, 14th January 
1898. (b. r. a ) 

Oodona* — The ruins at Dramisos, near Tsacharo- 
vista, in Epirus, consisting of a theatre, the walls of a 
town, and some other buildings, had been conjectured to 
be those of Dodona by Wordsworth in 1832, but the 
conjecture was changed into ascertained fact by the exca- 
vations of M. Carapanos. In 1875 he made some pre- 
liminary investigations ; soon after, an extensive discovery 
of antiquities was made by peasants, digging without 
authority ; and after this M. Cara|)anos made a systematic 
excavation of the whole site. The topographical and 
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architectural resulto are disappointing, and show either 
that the site always retained its primitive simplicity, or 
else that whatever buildings once existed have been very 
. completely destroyed. As M. Carapanos states that he 
has turned over the whole surface to a considerable 
depth, he can hardly have failed to bring to light whatever 
is loft. 

To the south of the hill, on which are the walls of 
the town, and to the oast of the theatre, is a plateau about 
300 yards long and 50 yards wide. Towards the eastern 
^nd of this terrace are the scanty remains of a building 
which can hardly ho anytliing but the temple of Zeus ; it 
api)ears to have consisted of pronaos, naos or cella, and 
opisthodomus, and some of the lower drums of the internal 
columns of the cella were still resting on their founda- 
tions. No trace of any external colonnade was found. 
The temple was about 130 feet by 80 feet. It had been 
converted into a Christian church, and hardly anything 
of its architecture seems to have survived. In it and 
around it were found the most interesting products of 
excavation — statuettes and decorative bronzes, many of 
them bearing dedications to Zeus Naios and Dione, and 
inscri])tions, including many small tablets of lead which 
contained tlio (lucstions j»ut to the oracle. Farther to the 
west, on the same terrace, were two rectangular buildings, 
which M. Carapanos conjectures to have been connected 
with the oracle, but which show no distinguishing features. 

Below the terrace was a precinct, surrounded by walls 
and flanked with porticoes and other buildings ; it is over 
100 yards in length and breadth, and of irregular shape. 
One of the buildings on the south-western side contained 
a })edestal or altar, and is identified by M. Carajianos as 
a tem}>]e of Aphrodite, on the insufficient evidence of a 
single dedicated object ; it does not seem to have any of 
the characteristics of a temple. In front of the porticoes 
are rows of j)edcstals, which once boro statues and other 
dedications. At the southern corner of the precinct is a 
kind of gate or propylaMim, flanked with two towers, 
between which arc placed two coarse limestone drums. If 
these are in situ and belong to the original gateway, it 
must have Ix^en of a very rough character; it is very 
improbable that they carried, as M. Carapanos suggests, 
the statuette and bronze bowl by which divinations were 
carried on. 

: s chief interest of the excavation centres in the 

^wi^r antiquities discovered, which are now placed in 
Caraimnos’s collection in Athens. Among the dedica- 
tions, the most interesting historically are a set of weapons 
dedicated by King I^rrhus from the spoils of the Homans, 
including characteristic specimens of the pilum. The 
leaden tablets of the oracle contain no certain example of 
a response, though tliere are many questions, varying from 
matters of public jiolicy or private enterprise to inquiries 
after stolen goods. 

Soe Dodone et sen liuima, |)ar Constantin Carapanos. Paris, 
1678. For the oracle inscriptions, see £. S. Roberts in JoumeU of 
IlelUnte Studies, vol. i. p. 228. (b. gr.) 

Dolby- See Saikton. 


DolffOlloyy a market -town, railway station, and 
county town of Morionethshiro, Wales, 68 miles south-east 
by south of Holyhead. There are a parish church and 
various chapels. There is a free grammar school (1665). 
The old ** Parliament House” has jS^n demolished. Area 
of urban district, 176 acres. Population (1881), 2456; 
(1901), 2437. Area of civil parish, 25,375 acres. Popula- 
tion (1881), 3962; (1891), 3785. 

Dtfllingor, Johann Joooph larnaz 

von (1799-1891), German theologian and Church his- 
torian, was born at Bamberg, Bavaria, on 28th February 


1799. He came of an intellectual stock, his grandfather 
and father having both been physicians of eminence and 
professors of one or other of the branches of medical 
science. His father was also a man of general literary 
culture, and celebrated for his power of imparting instruc- 
tion, though he is said to have been somewhat rough and 
overbearing in character. The mother of the youi^ 
Dollinger, too, was a member of a family not undis- 
tingui^ed in intellectual power. The early education 
of their son was carried out under his father’s super- 
vision ; and though the stories which have become widely 
current about the proficiency of Dollinger at an early 
age in Greek and Latin were denied by the celebrated 
theologian himself, wo may be sure that he was not 
permitted to be backward in his studies. The elder 
Dollinger, shortly after his son’s birth, was nsmoved to a 
profeasor^ip at Wurzburg. There he came into friendly 
relations with the well-known philosopher Schelliug, a 
circumstance which doubtless left its Btamj) for life ujx)n 
his son. 

Young Dollinger mastered the French language veiy 
early, and soon conceived an enthusiastic admiration for 
Na|)oleon, which lasted until, at about seventeen years 
of age, he fell in with an account of the treatment of 
Pope Pius VII. by that great conqueror. At this period 
he loft the gymnasium at Wurzburg, to which he had 
early been sent, and began to study natural philosophy at 
the university in that city. In 1817 ho commenced the 
study of mental philosophy and philology. Ho thus laid 
a basis of sound general knowledge before he pursued 
the study to which he ultimately devoted himself. This 
study was theology, which he decided to take up in 1818, 
because he believed it to lie beneath every other science 
which could be named. The teaching of tlieology in 
Homan Catholic Germany was then passing through a 
transition stage. But at that moment ecclesiastical 
history continued to be very ill taught, and young 
Dollinger resolved to carry on the study of it independ- 
ently — a resolution which in all probability materially 
affected his career. 

In 1820 ho became acquainted with Huber, another 
fact which, as will be seen, largely influenced his own 
life as well as that of his friend. On 5th April 1822 he 
was ordained priest, after studying awhile at Bamberg, 
and in 1823 — at a very early age — ^he became professor 
of Ecclesiastical History and Canon Law at Aschafien- 
burg. Here began his career as author. He then 
took his doctor’s degree, and in 1826 became pro- 
fessor of Theology at Munich, where he spent the rest 
of his life. About this time Dollinger brought upon him- 
self the animadversion of Heine, who was then edfitor of a 
Munich pai)or. He described the professor’s face as the 
** gloomiest ” in the whole procession of ecclesiastics which 
took place on Good Friday. All shades of Christianity, it 
is to be remembered, came under the lash of that unspar- 
ing satirist. It has sometimes been stated that in his 
earlier years Dollinger was a pronounced Ultramontane. 
This does not appear to have been altogether the case; 
for, very early in his professorial career at Munich, the 
Jesuits attacked his teaching of ecclesiastical history, and 
the celebrated Mbhler, who afterwards became his friend, 
on being appealed to, pronounced on the whole in his 
favour. He also entered into relations with the well- 
known Frcfhch Liberal Catholic Lamennais, whose views 
on the reconciliation of the Roman Ca^olic Church 
with the principles of modern society had aroused much 
suspicion in Ultramontane circles. In 1832 Lamennais, 
with his friends Lacordaire and Montalembert, visited 
Germany, and obtained considerable sympathy in their 
attempts to bring about a modification of the Roman 
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Catholic attitude to modern problems. Ddllinger seems to 
have r^gajrded favourably the removal^ by the Bavarian 
Government, in 1841, of Professor Kaiser from his chair, 
because he had taught the infallibility of the Pope. On the 
other hand, he published a treatise in 1838 against mixed 
marriages, and in 1843 ivrote strongly in favour of requiring 
Protestant soldiers to kneel at the consecration of the Host 
when compelled officially to be present at Mass. More* 
over, in his work on the Heformation ” (1846-1848) he is 
very severe on the Protestant leaders, and he also accepts, 
in his earlier works, the Ultramontane view then current 
on the practical condition of the Church of England, a 
view which in later days he 
found reason to change. Meau- 
while he had visited England, 
where he was well received; 
and he afterwards travelled in 
Holland, Belgium, and Franco, 
acquainting himself with the 
condition and prospects of the 
Roman Catholic Church in those 
countries. In 1842 he entered 
into correspondence with the 
leaders of the Tractarian move- 
ment in England, and some in- 
teresting letters have been 
preserved which were exchanged 
between him and Dr Pusey, Mr 
Gladstone, and Mr Scott (after- 
wards Mr Hope Scott). When 
the last-named joined the 
Church of Rome he was warmly 
congratulated by Ddllinger oiv 
the step ho had taken. He, 
however, much regretted the 
gradual and very natural trend 
of his now English allies to- 
wards extreme Ultramontane 
views, of which Archdeacon, 
afterwards Cardinal, Manning 
ultimately became an enthusi- 
astic advocate. In 1845 Ddl- 
linger was made representative 
of his University in the Second 
(Jhamber of the Bavarian 
Legislature. In 1847, in consequence of the fall from 
l)ower in Bavaria of the Abel Ministry, with which he ha<i 
been in close relations, he was removed from his i)rofessor- 
ship at Munich, but in 1849 he was invited to occupy the 
chair of Ecclesiastical History. In 1848, when nearly every 
throne in Europe was shaken by the spn^ of revolutionary 
sentiments throughout the European continent, ho was 
elected delegate to the National German Assembly at 
Frankfort, — a sufficient proof that at this time he was 
regarded as no mere narrow and technical theologian, but 
as a man of wide and independent views. It has been 
said that his change of relations to the Papacy dated 
from the Italian war in 1859, but no sufficient reason 
has been given for this statement It is far more pro- 
bable that» like Grosseteste, he had imbibed in early 
youth an enthusiastic sentiment of attachment to the 
Papacy as the only centre of authority, and the only 
guarantee for public order in the Church, but that his 
experience of the actual working of the Papal system had 
to a certain extent convinced him how little correspond- 
ence there was between his ideal and the reality. He 
naay also have been unfavourably impressed with the 
promulgation by Pius IX, in 1854 of the dogma of the 
Immaculate Conception of the Blessed Virgin. But, 
whatever may have been his reasons, he ultimately became 
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the leader of those who were energetically opposed to any 
addition to, or more stringent definition of, the [K)wcrs the 
Papacy had ix>sB6ssed for centuries. By tho year 1863 
his position had evidently undergone a change. In that 
year he invited a number of theologians, amounting to 
one hundred, to discuss the question which Lamennais and 
Lacordaire had previously and prematurely raised in 
France, namely, the attitude that should ho assumed by 
the Roman Catholic Church towards modern ideas. Hhi 
Church and the Churches (Munich, 1861) dealt to a 
certain extent with the same question. But his address to 
the assembled divines in 1863 was, as l^fessor Woker " 
says {InterimtioncUe Theolo- 
ijische Zeitmhrifty July 1899, 

]». 459), “practically a de- 
claration of war against tho 
Ultramontane jMirty.” He had 
s[K)ken boldly in favour of 
freedom for the Church in the 
Frankfort National Assembly 
in 1848, but he had found the 
authorities of his Church claim- 
ing a freedom of a very different 
kind from that for which he 
liad contended. The freedom 
ho claimed for the Church was 
freedom to manage her affairs 
without tho interference of the 
State ; the adherents of the 
Papacy desired freedom in 
order to put a stop to the 
dissemination of modern ide<is. 
Tho famous SylMvSy recently 
put forth by Pius IX., liad 
declared war against modem 
science and progress, and had 
re]>roduced tho mediaeval claims 
of tho Church in a moat uncom- 
jjromising form. Tho addresses 
delivered in the Assembly of 
Divines in 1863 wore a declara- 
tion in tho opposite direction. 
The Pope for a moment seemed 
to hesitate, but there could be 
little doui>t what coursO ha 
would ultimately pursue, and after four days* debate the 
Assembly was closeii at his command. It was in con- 
nexion with this question that Dellinger jmblished his 
Past and Present of Catholic Tlieolotjy and his Univer- 
sities Past and Present (Munich, 1867). 

We now approach the critical period of Dellinger’s life. 
It was about this time that some of the leading theologians 
of tho Roman Catholic Church, conceiving that the best way 
of meeting present perils was to emphasize, as well as to 
define more clearly, tho authority of the Poix), advised him 
to make his personal infallibility a dogma of tho Church, 
and urged strenuously on him the necessity of calling a 
Council for that purpose. There was considerable opposition 
in various quarters. Many bishops and divines considered 
the proposed definition a false one. Others, though 
accepting it as the truth, declared its pmmulgation to 
be inopportune. But the headquarters of the opposition 
was Germany, and its leader was Dellinger, whot^ high 
reputation and vast stores of learning placed him far 
above any other member of the band of theological experte 
who now gathered around him. Among them were his 
intimate friends Friedrich and Hul)or, in Bavaria. In 
the rest of Germany he found many supporters, chiefly 
professors in the Catholic faculty of theology at Bonn ; 
among these were the famous canonist von Schulte, the 
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learned lleuBch, the afterwarda celebrated ecclesiastical 
historian Langen» as well aa.Beinkeus, afterwards bishop 
of the Old Catholic Church io Gernuiny, Knoodt, and other 
'‘4isl^hgaislicd scholars. In Switzerland, Profesi^r Herzog, 
Who' wcame Old (or. as it is sometimes call^ phrist-) 
bk^lio Bishop in Hwijbzeitod, 4nd other men 

.isuppcurtifid. movement. ^Zonljr^in 1Q69 ^ famous 
fJmm (which wen^ at oncd translated into 
EagliA)‘i began to appear. They were written by 
DMinger in conjunction with Huber and Friedricli, after- 
wardii professors at Munich. In these the tendency of the 
towards obscurantism and Facial desiiotisxn, and 
its^ incompatibility with modern thought, were clearly 
l)ointed out ; and the evidence against Papiad Infallibility, 
resting, as the ** Letters ” asserted, on the Forged Decretals, 
and accepted without controversy in an age of ignorance, 
was ably marshalled for the guidance of the Council. 
When, on 8th December 1869, it had actually assembled, 
the world was kept informed of what was going on in 
the Letters of Qiiirtnus, written by Ddllinger and Huber 
while the debates of the Council were proceeding. Some 
of these letters api)earod in the German newspapers. 
An English translation was published by Rivin^on. 
Augustin Thciner, the librarian at the Vatican, then in 
disgrace with tlie Poi^e for his outspoken Liberalism, kept 
his German friends well informed of the course of the 
discussions. The proceedings of the Council were 
frecpieutly very stormy, and the o])|K)nents of the dogma 
of Infallibility complained that they were not unfroquently 
interrupted, and that endeavours were made to put them 
down by clamour. The dogma was at length carried by a 
considerable majority of the bisho])s present, and the 
rest one by one submitted, Bishoi^s Hefelo, of llottenburg, 
andHtrossmayer, from Croatia, being the last who held out. 
d^jH^inger, however, was not to be silenced. He headed a 
by forty-four professors in the University of 
MunUb, and gathered together a Congress at Nuremberg, 
which met in August 1870 and issued a declaration 
iulversc to the Vatican docnjcs. An immense ferment 
tqpk phu;e. In Bavaria, where Dollinger^s influence 
greatest, the strongest determination to resist the 
resolutions of the Council i)revailed. But the authority 
of the Council w'as held by the Archbishop of Munich 
to bo paramount, and he called upon Dellinger to 
submit. Instead of submitting, DoUinger, on 28th 
March 1871, addressed a memorable letter to the arch- 
bishofs refusing to subscrilje the decrees. They were, 
he said, oiq)Osed to Holy Scripture, to the traditions of 
the Church for the first thousand years, to historical 
evidence, to the decrees of the General Councils, and to 
the existing relations of the Homan Catholic Church to 
the State in every country in the world, “ As a Christian, 
os a theologian, as an historian, and as a citizen,’’ he added, 
“ I cannot accept this doctrine.” The reply of the Arch- 
bishop of Munich was the proclamation of an excommuni- 
cation against the disob^ient professor. This roused 
opposition afresh. He was almost unanimously elected 
rector-magnificus of the University of Munich, and Oxford, 
Edinburgh, and Marburg Universities conferred upon 
liim the honorary degree of doctor of law^s, and Vienna 
that of philosophy. The Bavarian clergy invited Bishop 
Loos, the bishop of a Church in Holland which for 
more than 150 years had existed indei)cndent of the 
Papacy, and had ado])ted the name of “ Old Catholic,” to 
hold confirmations in Bavaria. The offer w^as accepted, 
and the bishop was received with triumphal arches and 
other demonstrations of joy. The three Dutch Old 
Catholic bishops declared themselves ready to consecrate 
a bishop, if it w^ero desired. The momentous question 
was discussed at a meeting of the opponents of the Vatican 


decrees, and it was resolved to elect a bishop and ask the 
Dutch bishops to consecrate him. Ddllinger, however, voted 
against the proposition, and withdrew from any further 
steps towards the promotion of the movement This was 
the critical moment in the history of the resistance to the 
decrees. Had Ddllinger, with his immense reputation as 
a scholar, as a divine, and as a man, allowed himself to be 
consecrate bishop of the Anti-Vaticanist Church, it is 
impossible to say how wide the schism would have been. 
But he declined to initiate a schism. His refusal lost 
Bavaria to the movement; and the number of Bavarian 
sym|>athizers was still further reduced when the seceders, 
in 1878, allowed their priests to marry, a decision which 
Ddllinger, as was known, sincerely regretted. The Old 
CathoUc Communion, however, was formally constituted, 
with Beinkens at its head as bishop, and it still continues 
to exist Ddllinger’s attitude to the new community was 
not very clearly defined, nor indeed very consistent. He 
did not refuse to meet the Old Catholic leaders in the 
various Conferences which were held between 1871 and 
1875, and was always ready to give his adyipey when 
asked, to the infant community. He remained' M .t{ie 
most friendly terms with its members. His ndd)itsiii([li on 
the Reunion of the Churches, delivered at the Bonii Ooi&fer- 
ence of 1872, show that he was by no means hostile to the 
newly formed communion, in whose interests these*' Con- 
ferences were held. It may be difficult to reconcile the 
two declarations made by him at different times: *‘Ido 
not wish to join a schismatic society ; I am isolated,” end 
** As for myself, I consider that I l^long by conviction 'to 
the Old Catholic community.” The latter declaration was 
made some years after the former, in a letter to Pastor 
Widmann. The nearest approach to a reconciliation of 
the two statements would appear to be that while, at his 
advanced age, he did not wish to assume the responsibility 
of being head of a now denomination, formed in circum- 
stances of exceptional difficulty, ho was unwilling to con* 
domn those who were ready to hazard the new df^arture. 
“By conviction” he belonged to the Old CathoHcs, but 
practically he took no active i)art in their proceedings. 
Yet at least he was ready to meet the leaders of the Old 
Catholic Church, to address them, and to discuss difficult 
problems with them. In 1874, and again in 1875, he 
presided over the Reunion Conferences held at Bonn and 
attended by leading ecclesiastics from the British Isles 
and from the Oriental Church, among whom where Bisho}) 
Christopher Wordsworth of Lincoln ; Bishop Harold Browne 
of Ely ; Lord Plunket, archbishop of Dublin ; Lycurgus, 
archbishop of Syros and Tenos ; Canon Liddon ; ihiDbmr 
Ossinine of St Petersburg, and other eminent 
At the latter of these two Conferences, when DimSgar 
was seventy-six years of age, he delivered jU series of 
marvellous addresses in German and English, in which he 
discussed the state of theology on the Continent, the 
Reunion question, and the religious condition of the 
various countries of Europe in which the Roman Catholic 
Church held sway. Not the least of his achievements 
on this occasion was the successful attempt, made with 
extraordinary tact, ability, knowledge, and perseverance, 
to induce the Orientals, Anglicans, and Old Catholics 
present to accept a formula of concord, drawn from 
the writings of the leading theologians of the Greek 
Church,, on the long-vexed question of the Procession 
of the Holy Spirit. This result having been attained, he 
passed the rest of his days in retirement, emerging some- 
times from his retreat to give addresses on theological 
questions, and also writing, in conjunction with his friend 
]|^usch, his last book, GesclmhU der MorcdstreitigJmten 
in der Etimisch-KathMseh/en Kirche seit dem seckzehnten 
Jahrhundert^ mit Beitrdgen zur Geschichte wnd Chovrah 
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teriitik dcM Jemitenordena (Nordlingen, 1889), in which ho 
deals with the moral theology of St Alfonso de’ Lignori. 
He died in Munich, on the 14th January 1890, at the 
age of ninety-ono. In his latest moments he refused the 
sacraments at the hands of a Roman Catholic priest, and 
the last offices were {xsrformed by his faithful and 
attached friend Professor Friedrich. 

Ill addition to tho works reforrod to in tho foregoing sketch, we 
may mention The Eucharist in the First Three CeTituries (Mainz, 
1826), a Church History (Ratisbon, 1836-1888), Hippolytvs and 
CdLlUtus (Ratisbon, 1854), First Age of Christianity (1860). His 
Lectures on the Reunion of the Churches and on The VcUican 
Decrees have also been published. Both these last )iave been 
translated into English. (j, j. l^.) 

Dolllj 0 i^TllSl 0 i| capital of the district of Tuzla in the 
province of Bosnia, Austria-Hungary, beautifully situated 
in a mountainous district on the right bank of the Julia, 
at tho terminus of a branch railway line from Doboj, from 
which it is 38^ miles south-east. From a very ancient date 
it has had an important connexion with the salt industry, 
being known by the Romans as Ad Safinas^ while in the 
Mid^ , it was known as Sou or Sow, the capital of 
the 8 A|t 4i*i'rict. It is the seat of an Orthodox bishop. A 
Idgh Bcbpol (ofjergymncmurri) was oijened in 1898. Of late, 
attempts have been made to develop the salt iiidastry. 
There are coal-mines in the neighbourhood, and there is 
also a trade in corn, cattle, swine, and horses. An am- 
monia soda factory has been oiiened near the town. The 
population is 10,227, all Mahommedans, including a per- 
manent colony of gyiisies. 

DOiflinlCftf the largest island in the colony of 
the Leeward Islands, of wliich it forms one of tho five 
presidencies. The temperature ranges from 78“ to 86 * in 
the hot season (fnwn August to October), and from 72* to 
84“ during thts cooler months. In spite of tho heavy rain- 
fall (varying in different imrts of the island from 50 to 
162 inches per annum) the atmosphere is dry, tho rain 
sinking into the jinrous soil very rapidly. The climate, 
though hot on tho low ground, is decidedly healthy for the 
tropics, and no case of yellow fever has occurred since 
1850. In 1871 tho census return gave 27,178 in- 
habitants; that of 1891 gave 26,841 (335 white, 6806 
coloured, and 19,700 black). In 1900 the population 
was estimated at 30,000. The value of the imiiorts for 
1874 was X66,714; for 1899, X66,433; while for 1874 
exerts were X67,720; and for 1899, £64,070. Tho 
principal exports in 1899 were limes and lime-juice, cacao, 
and sugar. Other products are coffee, cocoanuts, nutmegs, 
clovdi^ cinnamon, and other spices, oranges, bananas, pine- 
aj^dasi and almost all tropical fruits. The tonnage of tho 
voiMb entered and cleared during 1898 was (steam, 
447,,324 ; sailing, 9674) 456,998, of which 451,136 was 
British and 6862 foreign. The revenue for 1874 was 
£15,022 ; for 1898, £24,570. The ex|jenditure for 1874 
was £17,456; for 1898, £24,648. The manufactures of 
the island include sugar, lime-juice, and bay-oil ; there arc 
many i)easant proprietors and metayers. In religion, 
Roman Catholics predominate. Education in the primary 
schools is free and by law compulsory. The Cambridge 
Local Examinations are held in tho colony. Tho French 
patois, a result of French occui>ation from time to time, 
is the predominant language of the iieasant class, but 
English is understood by many, and its general use is in- 
creasing. In 1898 the local legislature, in consideration 
of pecuniary assistance from Great Britain, passed an Act 
abrogating the semi-elective constitution and providing for 
a Legislative Council of 12 members , — 6 official and 6 
unofficial, — all nominated by the Governor. 

Doilp Provllic# of tho (Russian, Donskaya 
OUast\ a province of S.E. Russia. The governments of 


Voronezh, Kharkoff, and Ekaterinoslav lie to the west, the 
Bea of A^zov to tho south-west, the Caucasian provinces 
Kubafi and Stavropol to tho south, Astrakhan and Saratov 
to the east. Area, 63,532 square miles. Population (1897), 
^^575,81^. It almost entirely belongs to the domain of the 
South Rtiisian prairies, having the character of higher, 
ravinat^ plains in the north (Donetskiy Kryadi), west, and 
south-west, while in the south-east, towards the Mamych, 
they belong to tho tyi>e of the dry Aral-Caspian steppes 
(Zadonsk Steppe), dotted with salt lakes. The geological 
formation consists of Carboniferous sandstones, day slates 
and limestones containing anthracite and coal ; Cretaceous 
marls, chalk, sandstone, and green sands — chalk cliffs accom- 
jianying the Don for 200 miles of its course ; and Miocene 
limestones and clays. Coal is extracted in the south-west, 
also some chalk, slate, limestone, and salt. The surface, 
esi)ecially west of the Don, is fertile black earth, interriii»ted 
here and there, and esjN^cially in the Zadonsk Stej)iK?, with 
clay impregnated with salt. The province is watered V)y the 
Don and its tributaries, of which the Donets, Chir, and Mius 
are on tho left bank, Khof)er and Medvyeditsa on tho right. 
Tho Don is navigable for more than 660 miles IkjIow 
Voronezh, attaining, after its junction wdth flie Sosna, a 
width of 250 to 300 yards, and 600 yards in its lower course. 
Before entering the St^a of Azov it sends it a long navi- 
gable branch, the Aksai, and in its delta it divides into some 
thirty minor branches ((fhirla). The Don is a very im- 
lK)rtant artery of navigation for S.E. Russia; and as it 
approaches very near to the Volga at Kalacdi, which is 
connected by a 40-mile8 railway with Tsaritsyn on the 
Volga, goods shipiiod dovrri or up the latter (corn, najihtha, 
tinilxu’, ike,, 450,000 tons every year) an? trans|K:»rUHl to 
tho Don in order to l)o shipj-ied to Rostov and Taganrog 
for exjx^rt or to bo sent u]> the river to Central Rni^ia ; 
at the same time goods imi)orted to the last-named ports 
an 5 brought to Kalacdi and tran 8 iK)rted to tho Volgfc to 
be sent up this river. Moreover, in its upfier parts tho 
Don is connected by a c^uial with th(i Oka, tributary of tho 
Volga. Nearly 550,000 tons of various goods are sliii)iKid 
every year in the basin of the Don, the chief |X)rt 8 being 
Rostov, Taganrog on the Sea of Azov, Kalac.h, and Uryu- 
pina. Tlie climate is continental and dry, the average 
temperatures being: — ^year 43“ Fahr., January 13“, July 
72“, at IJryupina (50“ 48' N. ; alt. 92 ft.) ; and year 48“ 
Fahr., January 21“, July 73“, at Taganrog. The yearly 
amount of rain is only 13*4 and 17*5 inches resi^ectively. 
Forests cover only 2 jxjr cent, of the area. 

Nearly one-half of tho )>opulation (960,869, of whom 483,174 
worn men and 483,695 women, out of a total population which was 
2,078,878 in 1891) belong to the Cossacks. The great bulk of the 
)iopulation belong to the Greek Orthodox Church ; there were, 
moreover, in 1891, 123,039 Nonconformists, 43,714 other Chris- 
tians, 15,154 Jews, 2478 Mussulmans, and 29,550 Lamaito Kalmyks, 
who also belonged to the Cossack Voisko, The Cossaetks own 
23,485,640 acres of land and have a reserve of 6,210,000 acres, 
more than half of which is rented. Provincial self-government 
was introduced in 1879, hut withdrawn three years later. The 
province is well x>rovided with schools, especially on the Cassack 
territory. 

Agriculture is tho main occupation, but the crops vary very 
much from year to year on account of want of rain (from 3,524,000 
to 8,420,000 quarters). Vine-growing on a large scale and tobacco 
culture are carried on in the south. Cattle-breeding is imi>ortaiit, 
there being 532,688 horses (some very fine breeds), 1,889,600 
horned cattle, and 3,093,600 shooj». Rich fisheries at the mouth of 
the Don. Nearly 13,000 persons are engaged in coal -mining, 
580,000 tons of anthracite and 700,000 tons of coal being extracted 
yearly. The yearly production of all factories attains £2,261,000, 
tho chief of them being ironworks, and tobacco factories. Tho 
exports are considerable, consisting chiefly of corn, cattle, horses, 
sheep, wine, fish, and hides. 

The province is under tho Ministry of War, and is divided into 
nine districts: Donets (chief town Kamenskaya, 23,576 inh.). 
First Don (Konstantinovskaya, 8808 inh.). Second Don (Nizhne- 
Chirskaya, 15,196 inh.), Rostov (cdiief town Rostov-on- the-Don, 
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119,889 inli.)i Salttky (Velikokttyazheskaya village), Taganrog 
(chief town name name, 51,965 Ifet-Medvyeditsa (chief town 
name iiaTno, 14,520 inh.), ' 9012 mh.), 

ChcrkasHky (cliief town of )>rovinco, 5^005 

inli. ). Many of the Cosaaiikftnii^^'^anttoay) are weiy pc^loua. 

Don Bonlto^ a tovii of Spain in tiie ffovitice of 
lWlaj02, 62 milcH oast of Badajoz by rail, l^pulation in 
1897, 15,863. It is a jms^jerous, busy place, with an 
active trade in wheat, w’ine, oil, and fruit. There are 
brandy distilleries, 6our-uiills, and soai>, lihen, juto, and 
cloth fac^tories. Public buildings include a theatre and 
tw'o casinos, 

DonCMrtOrp a municipal and quarter sessions 
borough and market-town in tluj Doncaster parliamentary 
division of Yorkshire, England, on the Don, 156 miles 
north-east of London by rail. Besides a Wesleyan scliool, 
there have In^cn erected rrirnilive Methodist, I’resbyterian, 
Baptist^ Congregational, and Wesleyan chapels; also Roman 
(Jatholic and other chundies. A free library and school of 
science and art., public baths, gas-works, electiicity works, 
corn exchange;, markets, slaughter-houses, and cold stores 
hav(? been built ; and tlje water- works constructed at Thry- 
bergli in 1880 (*£170,000) have been augment(;d to more 
than twice tJieir capacity of su])j)ly by a joint scheme 
undertaken in j>artnersliii» with 8helliel(l and llotherhain ; 
eh‘etric trains running from the borough into adjoining 
suburbs an; in course of construction ; the old o]»era-liousi; 
lias been taken <lowii and a new one eretJtcd near the 
railway station, and the Yorkshire institution for deaf 
mutes enlarged. The racecourse accommodation has Inicn 
extouded by tJie formation of the Saiulall mile course and 
the erection of additional ]>eriiianen1- stands. The Great 
Northern Railway Company’s locomotive and cariiage 
works em]»loY bet>ve(;n 5000 and 6000 hands. Area, 1695 
aicres. ropulation (1881), 21,139; (1901), 28,928. 

Donchoryi an ancient towui and railw’ay station, 
in the arrondissement of Sedan, department of Ardennes, 
Krance, 3 miles west of Sedan, on the Meuse. A sanguinary 
biittlo b(!twe(.‘n tlu* French and Bavarians w’as fought here 
oil the left bank the Meuse, 31st August 1870, and 
two days lati*r, at tlu' Cluteau de Bellevue, Najadeon 
surnuidered liis sword to the king of Prussia ; and terms 
of <a]utulatioii for Sedan were agreed on. Population 
(1901), 1915. 

DonegfCili a maritime county of Ireland, province 
of Ulster. 

J rea ami Vopvlntion , — Tlio nrca <»f the JuIiiuTiistrative county in 
1900 was 1,190,208 acres, of wliicli 220,864 were tillage, 422,862 
pasture., 995 fallow, 5890 ])laiilatioii, 102,465 turf-bog, 28,614 
marsh, ^ :M6,2S9 harroii mountain, and 62,289 w-ator, roads, fc.nce.s, 
Are. The new administrative ciiuiitv under the Local Government 
(Ireland) Act, 1898, i.s identical with llie old judicial county. The 
jxipulation in 1881 was 206,0:15, and in 1891, 185,635, of whom 
91 ,478 W’cre males and 91, 157 females, divided as follows among the 
dillerent mligions : Roman (Jatholies, 154,893; Prote.staiit Epis- 
<*oi»alians, 21,884 ; IVeshyterians, 18,055 ; Methodists, 2006 ; and 
other denominatinn.s, 797. The decrease, of j^opnlation hetwoen 1881 
and 1891 was 9*90 wr cent. The average numheT of ]>erson.H to 
an aero was -16. Of the total ]>o]Uilation, 180,844 inhabited the 
rural districts, being an average of 181 ])ersons to each square 
mile under crops and pa.Hture. The population in 1901 w^as 
173,625 (Roman Catholics, 134,999 ; Protestant Episeo])alians, 
19,907 ; Preshytoriaiis, 16,221 ; Methodists, 1795 ; others, 703), 
being a decrease of 6 *5 per cent. Tlie following table gives the 
rlcgree of education in 1891 ; — 



Males. 

Fom.i]eH. 

Total. 

rercciitnge. | 

II. C. 

4«*8 

13*9 

87*3 

Pr.Ep. 

Prenh. 

Read and wri’ito 

Read only 

Illiterate 

47,464 

10,486 

21,l7r. 

45,304 

11,981 

27.838 

92,708 

22,467 

7)2,013 

73-6 

12*8 

13-6 

81 *3 
11-0 
7-7 


— D O O B A U N T 

In 1881 the percentage of illiterates among Roman Catholics was 
47*8. In 1891 there wore 7 su^rior seuools with 154 pupils 
(27 Roman Catholics and 127 Protestants), and 424 pninrj'y 
schools with 20,747 (14,648 Roman Catholics and 6099 

Protestants). Tho number of pupils on the rolls of the national 
schools on 30th September 1899 was 30,016, of whom 23,183 w'ere 
liomau Catholics and 6833 Protestants. The following table 
gives the number of births, deaths, and marriages in various 
years 


Year. 

Birtlig. 

Deaths. 

Marriages. 

1881 

4519 

2802 

682 

1891 

3900 

2982 

674 

1899 

3785 

2512 

712 


In 1899 tho biiih-ratc ]>cr 1000 was 20*4, and tho death-rate 13*5 ; 
tho rate of illegitimacy was 1 ‘8 per cent, of the total births. The 
total number of emigrants who loft tho county Mween Ist May 
1851 and Slst December 1899 was 121,429, of wdiom 64,848 were 
males and 56,581 fenuiles. The chief towns in the county arc 
Ballyshannon, Ltttcrktmny, and Donegal. 

Adwdmsiration . — The county is divided into four ]iarlinment- 
ai*y divisioDH, north, soutli, (;ast, and west, the number of regis- 
tered ele(dors in 1900 being resjmelively 8095, 8370, 7950, and 
9475. The ratable value in 1900 w^as i;30d,121. By the Local 
Government (Ireland) Act, 1898, the fiscal and adminiBtrativc 
dulioH of the giaiid jury and (to a less extent) of other bodies 
were transferred to a county council, urban and rural district 
councils were established, and iindiM’ that Act the county now 
coinjtriscH 2 urban and 10 rural sanitary districts. 

AirricuUvrt:. — I’hc following tables gi\ ctlio acreage under crops, 
including meadow nnd chivcr, and the amount of live-stock in 
1881, 1891, 1895, and 1900 : 


1 


Oats. 

Barley, 
Rye, and 
Beans. ; 

Potatoes. 

J_ 

Other 

Green 

Crops. 

Flax. 

^ K* 

« g o 

i 

ISSl 

671 

03, USD 

3180 1 48,000 

14,707 1 

434.H 

11,844 

5.8,080 

2R1,4HH 

1801 

468 

iK),627 

2820 43,340 

1S.77K 

4.875 

5,0l>3 

1 00,055 

231,5.50 

IRlI.'i 

219 

87,725 

24tK) 1 42,440 

10,207 

4228 

7,045 

1 C8,.S.50 

2.32,28.5 

lOUO 

283 

82,508 

J721 1 30,725 

18,552 

4071 

6,810 

i 07.128 

220,804 


In 1899 the total value of the cereal and otbor erojm was estimated 
by the Registrar -Gcsiicral at £1,669,253. The number of acres 
under pasture in 1881 was 380,610; in 1891, 410,269; and in 
1900, 422,862. 


Year. 

Horses 

mill 

Mu1i*b. 

Asses. 

Cattle. 

.Sheep. 


Goats. 

Tonltiy. 

1881 

23,702 

2.51M) 

178,2*S0 

202,885 

8.5,008 

3702 

700,707 

1801 

23,224 

2265 

104,844 

147,804 

22,885 

3118 

075,700 

1805 

23,030 

2110 

180,0.54 

183,212 

:i4,.514 

2855 

7r)2,052 

IWM) 

22,511 

3000 

186,824 

104,707 

27.471 

2016 

807,402 


Tho number of milch cows in 1891 was 65,264, and in 1900, 
66,335. It is estimated that the total value, of cattle, sheen, ainl 
jiigs in 1899 was £2,709,468. In 1900 the mnuher of holdings 
not exceeding 1 acre*, was 1573 ; between 1 and 6, 2882 ; between 
5 and 15, 10,399 ; between 15 and 30, 8432 ; hc*tw'eeii 30 and 50, 
4037 ; between 50 and 100, 3161 ; between 100 and 200, 1026 ; 
between 200 and 500, 344; above 500, 97— total, 31,951. Tho 
niiiiilicr of loans issued (the number of loans being the same as 
the mmibor of tenants) under the Laud Purchase Acts, 1885, 1891 , 
and 1896, ui» to 31 st March 1900, was 1207, amounting to 
£334,948. 7110 iiimibor of loans for agricultural improvements 

sanctioned under sect. 81 of tho Laud Act, 1881, bctw’cen 1882 and 
1900, was 280, and the amount issued was £17,943. Tho total 
amount issued on loan for all classes of works under the Land 
linprovomeut Acts, from the commcnccnicni of operations in 1847 
to 31 st March 1900, was XI 90, 129. 

FuZ/ertes. — lu tho dccp-sca and coast fishery districts of 
Killybegs, Gwcodore, and Kathmullon the number of vessels regis- 
tered in 1899 was 678, employing 2929 men and boys. The 
number of persons employed in the salmon-lisbery districts ol 
Ballyshannon and Lctterkenny in the same year was 988. 

• (W. H. To.) 

DOObftUntf a river of Mackenzie and Keewatin 
districts, Canada. It rises in Wholdiah Lake, in 104'’ 20' 
W. long, and 60" 15' N. lat., and flows northward to its 
confluence with the Tholew river, and thence eastward to 
Chesterfield Inlet, an arm of Hudson Bay. It passes 
through several laJce-expansions, including Doobaunt Lak.e, 
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with an area of 1700 square miles and an altitude of 500 
feet above the sea; Aberdeen, altitude, 130 feet; and 
Baker, 30 feet above the sea. JJiseovered in 1770 by 
Samuel Hearne, the Doobaunt was explored by J. B. 
Tyrrell in 1893, and the Thelew by David Hanbury in 
1899. 

DorchOStori a municipal borough, market-town, 
and county town in the southern parliamentary division 
(since 1885) of Dorsetshire, England, on the Frome, 120 
miles south-west by west from London by rail. Bccent 
erections are the Dorset County Museum, an isolation 
hospital, and a statue to the Dorsetshire poet, William 
Barnes (1889). The borough gardens were bought and 
laid out by the corporation in 1896. Area, 1653 acres. 
Population (1881), 7567; (1901), 9458. 

DordOflrn0| a department in the south-west of 
France, watered by the Dordogne. 

Area, 3561 square miles, distributed among 47 cantons and 585 
communes. From 492,205in 1886 the iiopulation decreased to 448, 545 
in 1901. Births in 1899, 9377, of which 361 illegitimate ; deatlw, 
9831 ; marriages, 3777. There were, in 1806, 1220 schools, with 
62,000 pupils, and 15 per cent, of the population was illiterate. 
The area under cultivation in 1896 comprised 1,887,952 acres, (if 
which 1,101,600 acres are arable land, 494,229 acres arc w'oodlaiid, 
and 54,365 acres vineyards. The wheat crop of 1899 amounted 
to the value of X 1,980,300 ; maize returned £173,800; potato(^s, 
£630,500; mungold - wurzol, £155,000; the natural pastures, 
£604,000. Hemp, yielding in 1899 altogether a value of £3940, 
and tobacco £85,800, are also cultivated with success. 'I’lie produce 
of the vines iu 1899 amounted to the value of £680,000 ; of chest- 
nuts, £92,000 ; of walnuts, £83,000. The live-stock iu 1898 com- 
prised 16,290 horse.s, 21,6.50 asses, 201,900 cattle, 390,000 sheep, 
175,750 pigs, and 9150 goats. The mining industry turned out iii 
1898 2500 metric tons of lignite, 1200 tons of peat, and 1300 tons 
of iron. Building stone is (piarricd in abundance, and the niotal- 
lurgio industry yielded in 1896 £32,000 worth of iron. With the 
exception of paper manufacture, the other industries are in a 
backward state. The capital town, Berigueux, has a population 
of 31,400. 

DordrOCht or Dordtf one of the oldost to was in 
the province of South Holland, Netherlands, 10 miles south- 
oast of Botterdam, on the main lino between that town and 
Antwerp, at the junction of the Old and New Maas (Noord), 
tluj Morwede, and the waterway to Zeeland. As 3'iel was 
deprived of a portion of its trade by Dordrecht, so the trade 
of Dordrecht has in part been diverted to Botterdam. The 
shipping trade of the town, however, still remains very 
considerable, 2600 shqw jmssing weekly. The trade is 
mainly in wood (imported from ('Germany, iScandiiiavia, and 
America), salt, oil-seeds, wine, grain, and iKJtroleum. The 
town lias numerous engineering works, sawmills, distilleries, 
stained-glass works, and shipbuilding yards. The Gothic 
Greek church was successfully restored in 1882, the 
theatre of the Mmu Saxirum enlarged in 1885, and a luiw 
theatre erected in 1889. Population (1900), 34,386. 

Dor4, Louis Auffuste Qustave (1S32- 

1 883), French artist, the son of a civil engineer, was l>orn 
at Strassburg on 6th January 1832. Jn 1848 he came to 
Paris and secured a three years’ engagement on the Journal 
ponxr JUre, His facility os a draughtsman was extra- 
ordinary, and among the books he illustrated in rajiid suc- 
cession were Balzac’s DrolatiqmH (1856), Dante’s 

Inferno (1861), Don Quixot^e (1863), The Bible (18GG), 
I^aradim Lost (1866), and the works of Babelais (1873). 
Ho painted also many large and ambitious compositions of 
a religious or historical character, and made some success 
as a sculptor, his statue of Alexandre Dumas in Paris 
being ()orhaps his best-known work in this line. He died 
25th January 1883. 

Dorkingfi a market -town in the Beigatc parlia- 
mentary division of Surrey, England, on the Mole, 26 


miles south of London by rail. Recent (*r(?ctions are the 
Homan Catholic church (rebuilt), a drill hall, and a liteniry 
institute. Area of urban district, 1317 acres. i\>piilatinn 
(1881), 6328; (1901), 7670. Area of old ci\il parish, 
now comprising lioth Dorking and Dorking Rural, 10,028 
acres. Population (1881), 9577 ; (1901), 11,410. 

Dornbirrii a towushij> in the district of Fcldkirrh, 
Vorarlherg (Austria), on the Vorarlherg line of the Austrian 
State Railway. A busy industrial centre, the n^giilated 
Dornbirner Aeh furnishing inotive-iK)wer for sevcn-al 
factories. The industries include the manufacture of 
machinery, hardwares and metal goods, jewellery, cotton 
spimiiiig, weaving, and jirinting, and a model dairy farm. 
Population (1890), 10,678; (1900), 13,052. 

Dorner, Isaac Au^fust (I809~i884), Cemtan 

Lutheran theologian, was l)orn at Nouhauscn-oj>-h'ck, iu 
Wurtemljcrg, 20th June 1809. Ho studied .'it Tiibingcn, 
and tlwiii returned to his native village and assisted liis 
father iu the })astorate of the parish. He afterwards visited 
Holland and hhigland, iu order to investigate the condition 
of J Protestantism in tliose countries. He was made? jirofessor 
of Theology at Tubingen in 1838, at Kiel in 1839, at 
Konigslxirg in 1840, of thi? Pr()k?stant Faculty of Tlieo- 
logy at Bonn in 1847. Thence he r(?nioved to Berlin. 
I'hough a student at Tubingf?n, he did not (?ml>ra(?e the 
well-known views on theology and early Church history 
which originated at tliat university. In his famous 
JJistorif of ike Dot'irine of the Person of Vhrlst^ in which 
ho investigated with remarkable skill and clearness the 
teaching of tlie leading divines of the? first live centiirios, 
ho hius left an indelible record of his ability and research. 
He w^iLs a voluminous writer, and among his most 
imjK)rtant 'works are a History (f Protestant T/u*oloyy 
(1867), and his ASystmi cf Christian Doctrine (1879-81), 
and System of Christum Mm\ils (1888). He also contri- 
buted to Herzog’s well-known Encylopddie fiir Prolestanf- 
ische Theoioyie. For many years he assisted in editing 
the Jahrbilchcr fur Deutsche Tkeologie, He died at Wi(?s- 
badeii, 8th July 1884. (.t. j. l*.) 

DornOChf a royal and parliamentary burgh (Wick 
group) and the county town of Sutherlandshin?, Scotland, 
on the Dornoch Firth, 7 miles south- south -(»ast of the 
Mound station on tlie Highland Railway. A light railway 
between tlie Mound and Dornoch is being constructed. 
The tower of the* cathedral, built by Bishop Gillwrt de 
Moravia (1222 45), remains; the main body was rebuilt 
in 1837, and is used as the iiarish church. On the site of 
the Bishop’s Palac(‘, of which the tower is still standing, 
are the county buildings. There are well-known golf 
links and a public library. Population (1881), 497 ; 
(1901), 621. 

Dorohoip a town in Rumania, and clii('f town of the 
district bearing the sanu* name, about 80 miles iiortli-west 
of Jassy, on th(? river Shiska, tributary of tlI(^ R’lith. It 
has an extensive transit trade in tlu^ prodiK'ts of Nortli(?rn 
EurojK). The Church of St Nicholas, built hy Steph(?n 
the Great in the loth century, is n^markable. The 
annual fair held on 12th June is important. Population, 
of which between 50 and 60 per cent, are Jews (1900), 
12,701. 

Dorpat* See Yubtev. 

Dorsetshire! a south-eastern county of England, 
lioundod S. and S.W. by the English Channel, W. by 
Devon, N.W. by Somerset, N.E. by Wilts, and E. by 
Hampshire. 

^rea and Population , — The area of tlie ancient and adininistra- 
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tive county, as given in the census returns, is 632,272 acres, or 988 
Htjuaro miles. The {Kipulation in 1881 was 190,969, and in 1891 
was 194,517, of whom 94,735 were males and 99,782 females, the 
number of {lersons jier square mile being 197, and of acres to a 
person 3*25. Since 1891 the area of the administrative countv 
Jias undergone certain changes. In 1895 the parishes of Goathill, 
royntiugton, Sandford-Orcas, Hcaborough, and Trent were trans- 
ferred from 8oiiiersi;t to Dorset, and the |>ansh of Wambrook from 
Dorset t(» Somerset, and in 1896 the parishes of Chardstock and 
Hawkchurch were transferred from Dorset to Devon. The area 
of the registration county is 616,403 acres, with a population in 
1891 of 188,905, of whom 69,216 M'ere urban, and 119,779 rural. 
Within this area the increase of population between 1881 and 1891 
was 2*17 per cent. Between 1881 and 1891 the excess of births 
over deatfis was 22,388, but the increase in resident population 
was unlv 4023. In 1901 the population was 202,962. The follow- 
ing table gives the numbers of marriages, births, and deaths, with 
the number of illegitimate births, iu 1880, 1890, and 1898 : — 


Year. 

Marriages. 

Births. 

Deaths. 


Males. 

Females. 

1880 

1214 

6508 


134 

128 

1890 

1332 

4786 


100 

107 

1898 

1871 

4852 

2973 

101 

89 


The number of marriages in 1899 w'as 1319, of biiths 4807, and of 
deaths 3141. 

The following taljlo sliows tlie marriage, birth, and death rates 

nor 1000 of the jtujmlaiion, with the iierceutagc of illegitimate 

births, for a series of years ; — 


Both the birth-rato and the death-rate are much below the average 
for Kiigland. In 1891 there were iu the county 771 natives of 
Scotland, 1240 natives of Ireland, and 396 foreigners. 

ComtUutitm ami Oovenivienl , — The ancient (bounty is divided 
into four parliamentary divisions, but has no parliamentary 
borough. The administrative county contains thirteen towns’aiid 
urban districts: Blandford hWiim (3649), Branksome (8095), 
Bridport (5710), Dorchester (9458), Lyme Regis (2095), Poole 
(19,461), Portland (15,262), Shaftesbury (2027), Sherborne (5753), 
Swanago (3384), Wareham (2003), Weymouth and Molcombe 
Regis (19,831), Wimboriie Minster (3696). Dorsetshire is iu the 
western circuit, and assizes are held at Dorchester. The boroughs 
of Bridnort, Dorchester, Lyme Regis, Poole, and Weymouth and 
Melcoiiipo Regis liavo separate commissions of the peace, and 
the borough of Poole has in addition a separate court of quarter 
sessions. The ancient county, whicli is almost entirely in the 
diocese of Salisbury, contains 264 entire ecclesiastical parishes or 
districts and parts of five others. 

Educ(Uvm . — The number of elementary scliools in the county 
on 3lst August 1899 w'as 278, of which only 26 were board, and 
253 were voluntary schools, the latter including 234 National 
Churc'.li of England scliools, 3 Wesleyan, 7 Roman Catholic, and 
9 ** British and other.'* The average attendance at boanl scliools 
was 3301, and at voluntary schools 24,855, The total school 
board receipts for the year ended 29th Septemher 1899 wore over 
£10,035. The income under the Agricultural Ratos Act was over 
£632. 

Agriculture , — About three- fourths of the area of the county is 
under cultivation, and of this nearly live-eighths is in pcnnaiient 
]»asture, while there is, in addition, about 26,000 acres in hill 
fiasturage. Nearly 88,000 acres are under woods. Of the green 
cro]is, wheat, barley, and oats occu})y an almost equal acreage ; 
but turnips aro grown on nearly three- fourths of the acreage under 
green crops. Tlie following table gives the main divisions of the 
cultivated area at intervals of 6ve years from 1880 : — 


Year. 

Total Area 
under Cul- 
tivation. 

Com 

Crops. 

B 9 

le 

c5 

Clover, 

Permanent 

Pasture. 

Fallow. 

1880 

1885 

1890 

1895 

1900 

485,857 

401,123 

493,321 

487,296 

481,430 

105,118 

97,206 

91,851 

82,299 

83,137 

58,054 

59,104 

53,889 

50,728 

49,227 

52,239 

52,157 

51,556 

49,711 

1 48,933 

262,427 

277,503 

291,818 

299,600 

299,312 

7766 

5026 

3903 

4503 

2678 


M U N D 

The following table gives particulars regarding the principal 
live-stock during the same years : — 


Year. 

ToUl 

Horses. 

Total 

Cattle. 

Cows or Heifers 
in Milk or in 
Calf. 

Sheep. 

Pigs. 

1880 

16,192 

76,049 

47,791 

463,864 

87,867 

1885 

16,794 

91,202 

64,675 

460,371 

47,790 

1890 

16,970 

89,017 

63,834 

418,945 

63,556 

1895 

16,425 

83,071 

52,192 

870,947 

66,211 

1900 

15,588 

87,904 

53,620 

360,491 

50,980 


ImlusiricB ami Trade, — According to the annual report for 
1898 of the cliief insxtector of factories and workshops (1900), 
the total number of persons employed iu factories and workshojns 
in 1897 w'as 7994, as com|>arod with 7950 in 1896. Non-textile 
factories emploved 3820, of whom 1080 were employed in the 
manufacture of machines, appliances, conveyances, or tools. 
Paper is manufactured, and ships and yaclits are built at Poole. 
Of the 3347 persons employed in workshops, 1182 were oni ployed 
in the clothing industries. The number of persons employed in 
mines and quarries in 1899 was 2038. Limestone ana potter's 
and other clay are dug iu increasing quantities, and the famous 
Purbeck marble and Portland freestone are more and more in 
demand. The amount of limestone dug in 1898 w*as 519,214 
tons, and of clay 148,184 tons. There are no returns regarding 
the Portland stone. 

There arc numerous fishing stations along the coast. The fish- 
ing is geuorally prosecuted within 3 miles of the shore. Tlicro 
arc some oyster bods near Poole. The total fish landed in 1899 
amounted to 11,305 cwt., valued at £8143. 

BiBLioaiiAi'HV. — CoKEii. Survey of Doraetshirc, London, 1732. 
— Hutchins. Jlistory aiid ArUiqtiities of the County of Doreft, 
2 vols., Loudon, 1774 ; 2nd edition by R. Gouaii and £. B. 
Nichols, 4 vols., 1796-1815 ; 3rd edition by W. Shipp and J. 
W. Hodson, 4 vols., 1861-1873. — Plevdell. Flora of Dorset- 
ehire^ 1874. — Mayo. Bibliotheca Dorsetiensis, London, 1885. 
— Pleydell. Birds of Dorsetshire, London, 1888. — Barnes. 
Glossary of Dorset Dialect, Dorchester, 1886. — Maulk. Old 
Dorset, London, 1893. — Bruce. “The Climate of Dorset," in 
Cliumtcs of Great Britain^ vol. i. London, 1895. (t. f. h.) 

Dortlfiundy a town of Prussia, province of West- 
phalia, 50 miles east by north from Dtisseldorf. Since the 
abolition of the walls in 1872 and the conversion of their site 
into promenades, the town has rapidly assumed a modern 
appearance. The 13th-century town-hall, with the adjacent 
Bread House, was thoroughly restored in 1899 ; the base- 
ment of the former contains the municipal antiquarian 
museum. The post office (1895), synagogue (1898), Homan 
Catholic church of Our Lady, the provincial law courts, 
the municipal infirmary, the monuments of the war of 
1870-71 (1881) and Bismarck (1899), and the Emperor 
William Park, with a bronze statue of the Emperor William 
I. (1894) by Schilling, and a bronze statue of the Emperor 
Fr^erick III. (1898), deserve mention. But the real 
interest of Dortmund centres in her industries — iron, coal, 
beer, and bricks. Whereas in 1860 the output of the 
Dortmund coal-field was under 4^ million tons (valued at 
£1,362,300), in 1870 it had increased to over 11^ millions 
f£3, 353,450), in 1880 to close upon 22^ million tons 
(£5,147,700), in 1890 to approximately 35J million tons 
(£14,122,100), and in 1897 to 48^ million tons.^ During 
the same |)eriod, i,e,, from 1860 to 1897, the number of 
workmen employed in the coal-mines increased from 
28,460 to 185,640. The chief products of the iron 
furnaces, forges, foundries, and other works^ are mining 
plant, wire ropes, implements and machinery, safes, and 
sewing machines. One firm alone employs nearly 8000 
workmen. In addition to the above there are several 
fiour and* saw mills. In connexion with the Dortmund- 
Ems Canal a space of 360 acres has been set apart at 
Dortmund for docks, and in 1899 four basins, each 43 
acres in area and 8^ feet minimum depth, were already 
constructed. Population (1885), 78,435 ; (1890), 89,663 ; 
(1895), 111,232; (1900), 142,418. 

^ See Coad Industry of the Rhenish Westphalian Provinces, by T. R. 
Mulvany (1898), Dipl, and Cons. Reps., Misc. Series, No. 454. 



1870-70. 

1880. 

1880-89. 

1818). 

1888-97. 

1898. 

Marriago-rato 

13*7 

13*1 

13*4 

14*1 

13-9 

14*3 

Birtli-rato . 

29-6 

29*6 

28*1 

25*4 


26*4 

Death-rate . 

17*8 

16*8 

16*3 

lfi*7 

16*7 

16*6 

1‘ercciilago of ille- 
gitimacy . 

5-2 

4*8 

4*8 

4*3 

1 

4 '5 

3*9 
















DOST MAHOMMED — DOSTOIEVSKY 


Dost Mahommad Khan (1793--1863), 

founder of the dynasty of the Barakzai in Afghanistan, 
was born in 1793. His elder brother, the chief of the 
Barakzai, Fati Khan, took an important part in raising 
Mahmud to the sovereignty of Afghanistan in 1800 and 
in restoring him to the throne in 1809. That ruler re^jaid 
Ills services by causing him to be assassinated in 1818, 
and thus incurred the enmity of his tribe. After a 
bloody conflict Mahmud was deprived of all his iKissessions 
but Herat, the rest of his dominions being divided among 
Fati Khan’s brothers. Of these Dost Maliommed received 
for his share Qhazni, to which in 1826 he added Kabul, 
the richest of the Afghan provinces. From the com- 
mencement of his reign he found himself involved in 
disputes with Kaigit Singh, the Sikh ruler, who used 
the dethroned Saduzai prince, Shuja - ul - Mulk, as his 
instrument. In 1834 Shuja made a last attempt to 
recover his kingdom. Ho was defeated by Dost Mahom- 
med under the walls of Kandahar, but llanjit Singh 
seized the opportunity to annex Peshawar. The recovery 
of this fortress became the Afghan Amir’s great concern, 
llejecting overtures from llussia, he endeavoured to form 
an alliance with England, and welcomed Alexander Bumos 
to Kabul in 1837. Burnes, however, was unable to prevail 
on the Governor-General, Lord Auckland, to respond to the 
Amir’s advances. Dost Mahommed was enjoined to 
abandon the attempt to recover Peshawar, and to place his 
foreign policy under British guidance. In return he was 
only promised protection from lianjit Singh, of whom ho 
hud no fear. He re])lied by renewing his relations with 
llussia, and in 1838 Lord Auckland set the British troo];)s 
in motion against him. In March 1839 the British force 
under Sir Willoughby Cotton advanced through the Bolan 
Pass, and on the 26th Ajiril it reached Kandahar. Shah 
Shu^ja was proclaimed ^nir, and entered Kabul on 7th 
August, ivhile Dost Mahommed sought refuge in the wilds 
of the Hindu Kush. Closely followed by the British, 
Dost was driven to extremities, and on 4th Novemlier 1840 
surrendered as a prisoner. He remained in captivity 
during the British occupation, during the disastrous 
retreat of the array of occupation in January 1842, and 
until the recapture of Kabul in the autumn of 1842. He 
was then set at liberty, in consequence of the resolve of 
the British Government to abandon the attempt to inter- 
vene in the internal politics of Afghanistan. On his 
return from Hindustan Dost Mahommed was received in 
triumph at Kabul, and set himself to re-establish his 
authority on a firm basis. From 1846 ho renewed his 
policy of hostility to the British and allied himself with 
the Sikhs ; but after the defeat of his allies at Gujarat on 
21st February 1849 ho abandoned his designs and led his 
troops back into Afghanistan. In 1850 ho conquered 
Balkh, and in 1854 he acquired control over the southern 
Afghan tribes by the capture of Kandahar. On 30th 
March 1855 Dost Mahommed reversed his former |)olicy 
by concluding an offensive and defensive alliance with the 
British Government. In 1867 he declared war on Persia 
in conjunction with the British, and in July a treaty was 
concluded by which the province of Herat was placed 
under a Barakzai prince. During the Indian Mutiny 
Dost Mahommed ])unctiliously refrained from assisting 
the insurgents. His later years were disturbed by troubles 
at Herat and in Bokhara. These he comiiosed for a 
time, but in 1862 a Persian army, acting in concert 
with Ahmed Khan, advanced against Kandahar. The 
old Amir called the British to his aid, and, putting 
himself at the head of his warriors, drove the enemy 
from his frontiers. On 26th May 1863 he captured 
Herat, but on 9th June he died suddenly in the midst 
of victory, after playing a great rflle in the history of 
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Central Asia for forty years. He named as his successor 
his son, Shir Ali Khan. (k. l c.) 

Dostoievsky, Feodor MIkhailovltch 

(1821-1881), Russian author, born at Moscow, 30th 
October 1821, was the second son of a retired military 
surgeon of a decayed noble family. He was educated at 
Moscow and at the military engineering academy at 
St Petersburg, which he left in 1843 with the gi-adc 
of sub-lieutenant. Next year his father died, and he 
resigned his commission in order to devote himself to 
literature — thus commencing a long struggle with ill- 
health and jicnury. In addition to the old Russian 
masters Gogol and Pushkin, Balzac and George Sand 
supplied him with literary ideals. Ho knew little of 
Dickens, but his first story is thoroughly Dickensian in 
character. The hero is a Russian “Tom I’inch,” who 
entertains a jmthetic, humble adoration for a fair young 
girl, a solitary waif like himself. Characteristically, the 
Russian story ends in “tender gloom.” The girl marries 
a middle-aged man of j>roi)crty ; the hero dies of a broken 
heart, and his funeral is described in lamentable detail. 
The germ of all Dostoievsky’s imaginative work may be 
discovered here. The story w’as submitted in manuscript 
to the Russian critic, Bielinski, and excited liis imtonish- 
ment by its power over the emotions. It api)eared in the 
course of 1 846 in the Recmil de Saint-Peternf^ourff, under 
the title of “Poor PeojJe.” An English version, Poor 
Folk^ with an introduction by Mr George Moore, apjicarod 
in 1894. The successful author btMjame a regular con- 
tributor of short tales to the Aimah of the (JourUry, 
a monthly periodical conducted by Kraevsky ; but he 
W’as wretchedly paid, and his work, though reveal- 
ing extraordinary power and intensity, commonly hwiks 
both finish and proi)ortion. Poverty and physical suffer 
ing robbed him of the joy of life and filled liim with 
bitter thoughts and morbid imaginings. During 1847 
he became an enthusiastic member of the revolutionary 
reunions of the ]K)Utical agitator, Petraclievski. Many of 
the students and younger members did little more than 
discuss the theories of Fourier and other economists at 
these gatherings. Exaggerated reiK)rts were eventually 
carried to the j)olice, and on 23rd April 1849 Dostoievsky 
and his brother, with thirty other Husi)ected jKjrsonagos, 
were arrested. After a short examination by the secret 
j>olice they were lodged in the fortress of St I’eter and 
St Paul at St Petersburg, in which confinement Feodor 
wrote his story A JAttle H&ro. On 22nd December 1849 
the accused were all condemned to death and conveyed in 
vans to a large scaffold in the Simonovsky Place. As the 
soldiers WTTe preparing to carry out the sentence, the 
prisoners were informed that their i)enalty was commuted 
to exile in Siberia. The novelist’s sentence w'as four 
years in Siberia and enforced military service in the 
ranks for life. On Christmas Eve 1849 he commence*! 
the long journey to Omsk, and remained in Siberia, “ like 
a man buried alive, nailed down in his coflin,” for four 
terrible years. His Siberian exi^eriences are graphically 
narrated in a volume to which he gave the name of 
Hecollecticyiiii of a Deaul-House (1858). It was known in 
an English translation as Buried Alive in Siberia (1881 ; 
another version, 1888). His release only subjected him to 
fresh indignities as a common soldier at Semijialatnisk ; 
but in 1858, through the intercession of an old school- 
fellow, General Todleben, he was made an under-ofticer ; 
and in 1859, yxpon the accession of Alexander II., he wa.s 
finally recalled from exile. In 1858 he had married a 
widow, Madame Isaieff, but she died at St Petersburg in 
1867 after a somew’hat stormy married life. 

After herding for years with the worst criminals, 
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DoHtoievflky obtained an excejitional insight into the 
dark and seamy side of Kussian life. Ue formed new 
conceptions of lunnan Jife, of tlie balance of good and 
evil in man, and of tluj llnssian cliaracter. Psychological 
studies have seldom, if ever, found a more intense form 
of expression than that (jml)odied by ])oHtoievsky in his 
novtil <.*a]led Orntw ami rimUkraent. The hero llaskol- 
nikoir is a j>oor student, who is led on to commit a murder 
l»artly by self-conceit, partly by the contemplation of the 
abje(!t njiH(;ry around him. Unsurpassofl in j»oignaiicy in 
tile whole of modern literature is the sensation of com- 
passion evoked by the scene between the self-tormented 
ItaHkolnikotf and the humble street- walker, Sonia, whom 
lie loves, and from whom, having confotssed his crime, he 
derives the idea of expiation, ilaskolnikoli* finally gives 
himself up to the isdico and is exiled to Silxjria, whither 
Sonia follows him. ^J'ho book gave curremiy to a numW 
of ideas, not in any sense new, but specially characteristic 
of Dostoievsky : the theory, for instance, that in every 
life, however fallen and degradcxl, there are ecstatic 
moments of self-devotion ; the doctrine of jairification 
by sutiering, and by suHeriiig alone; and the ideal of 
a Ilussiun ]»eople forming a social state at some future 
IKsriod bound tog(5ther by no obligation save mutual love 
and the magics of kindness. In this visionary prosjiect, 
as well as in his obje<Hion to tins use of ])hysical force, 
Dostoievsky anticipated in a remarkable manner some 
of the conspicuous tenets of his great successor Tolstoi. 
The Ixjok electrified the reading public in Kussia upon 
its apj)oaranco in 18G6, and its fame was confirmed when 
it apyieared in Paris in 1867. To his remarkable faculty 
of awakening reverberations of melancholy and com|)as- 
sion, as sliowui in Ins early work, Dostoievsky had added, 
by the admission of all, a rare mastery over the emotions 
of terror and ])ity. But such mastery w'as not long to 
remain unimywiiro<l. (Jrhm and. J*mnshment w'as WTitten 
when ho was at the y.enith of his yjower. His remaining 
works exhibit freiyuently a marvellous tragic and analytic 
|K)wer, but they are une(|ual, and deficient in measure and 
in ])alance. The clli(^f of them are : T/w Ivjured and the 
Inmdtjedy Tfm Demons (1867), The Idiot (1869), Tive Adidt 
(1875), Tfm Broikm's Karamzov (1881). 

Prom 1865, when he settled in Wt Petersburg, Dostoievsky 
was absorbed in a succession of journalistic onterpriseH, 
in the Slavophil interest, and sufl’ered severe j)ecuniary 
losses. He had to leave Russia, iu order to e8caj»e his 
crixUtors, and to seek refuge in Germany and Italy. He 
was further harassed by troubles with his wife, and his 
work was interru]>tod by epileptic fits and other physical 
ailments. It was under such conditions as these that his 
most enduring works 'were created. He managed finally 
to return to Russia early in the ’soventifjs, and was for 
some time dire<"tor of the Russian World. Prom 1876 
he yiublished a kind of review, entitled Carnet d'un 
Ecrivain^ to the jxiges of which he committed many 
strange autobiogra])hical facts and reflections. The last 
eight years of his life w'ere spent in comj)arative prosyierity 
at St Petersburg, where ho died on 9th February 1881. 

His life had been irremediably seared by his Siberian 
exjKsriences. He looked i)rciuaturely old ; his face bore an 
expression of accumulated sorrow ; iu disixjsition he hod 
become distrustful, taciturn, conteniptiious — his favourite 
theme the sujHU’iority of the Russian peasant over every 
other (dass ; as an artist, though uncultured, had ever 
been subtle and symy)atheti<% but latterly ho was tortured 
by tragic visions and morbidly preoccupied by exceptional 
and perverted types. M. do Vogu<S, in his admirable 
Emdvains Rmses, has w^orked out with some sucicess a 
parallel between the later years of Dostoievsky and those 
of Jmn Jacques Rousseau, Siberia effectually convinced 


the novelist of the im|)otenco of Nihilism in such a country 
as Russia ; but though he was assailed by ardent Liberals 
for the reactionary trend of his later writings, Dostoievsky 
became, towards tlie end of his life, an extremely ])opular 
figure, and his funeral, on 12th February 1881, was the 
occasion of one of the most remarkable demonstrations 
of public feeling ever witnessed in the Russian capital. 
The death of the Russian novelist was not mentioned in 
the Loudon press; it is only since 1885, when Crime 
and Punishment first apjieared in English, that his name 
has become at all familiar in England, mainly through 
French translations. A complete edition of his novels 
w^as issued at 8t Petersburg in fourteen volumes, 1882-83. 
Two critical studios by Tchij and Zelii^sky a}){)eared at 
Moscow in 1885, and a German life by Hoffmann at 
Vienna in 1899. (t. sk.) 

DOUftip chief town of arrondissement, department of 
Nord, France, 20 miles south of Lille, junction on railway 
from Paris to Lille. The manufacture of glass, oil, sugar, 
and paper, woo]-8j)inning, leather-currying, and bell-found- 
ing, have all become important industries. The town 
library now contains 80,000 volumes and 1800 manu- 
scripts. — Dorignies, IJ mile north of the town, is an 
inq)ortant industrial suburb; Sin-le-Noble, Dechy, and 
Sambres, though distinct municipalities, are practically 
suburban. The port traffic of Douai and Dorignies in 
1898 amounted to 427,677 tons. Population (1881), 
20,608 ; (1901), 33,918. 

DOUbSp a department in the east of France, bordering 
on Switzerland. It is traversed by the Jura mountains 
and watered by the Doubs. 

Area, 2052 sr|iiare miles. The ]»opnlation decreased from 310,963 
in 1886 to 296,967 in 1901. Births in 1899, 7222, of which 590 
wero illegitimate ; deaths, 6706 ; iiuirriaKes, 2186. 'Plicre were in 
1896 1024 schools, with 51,000 pupils ; 1 ])er cent, of the popula- 
tion wns illiterate. The area under cultivation in 1896 comprised 
1,097,186 acres, of which only 360,785 ad’es were arable and 
12,355 acres in vines. Forest, on the other hand, rovers an 
extensive area, orcupying with the natural grass lands neaily 
741,000 acres. The wheat crop yielded in 1899 a value of only 
£420,000, hut the produce of the green crop and grass lands 
amounted in 1899 to the value of £902,000, the natural pastures 
alone yielding the value of £603,000. The live-stock in 1899 in- 
cluded 19,990 horses, 121,330 cattle, 47,750 sheep, 45,580 pigs, and 
6700 goats. Doubs has no coal, but it turned out, in 1896, 6200 
metric tons of iron and 20,000 tons of rock-salt. It ]>rodu(:ed, iu 
1898, 19,000 nietrio tons of wrought-iroii anil steel, of the value of 
£170,000. Among the other imlustries watch- making takes the 
first rank, having its centres at Be 8 an 9 on and Montbeliard, while 
distillation holds the second place, producing a yearly average of 
687,800 gallons. Bosanyon, the capital, has 55,250 inhabitants. 

DouS^laSp a town and railway station on the cast 
coast of the Isle of Man, England, 75 miles by steamer 
north-west of Liverpool. The steamshi]) communication 
with this jiopular watering-place has been greatly improved 
during the last twenty-five years, in jiarticnlar the service 
connecting it with Liverpool, Barrow, Ploetwood, Dublin, 
and the Clyde, Many improvements have also been made 
in the town itself, which has displaced Castletown as 
the legal capital of the island. A magnificent parade 
sweo|)B around the bay; new wide streets have been 
cleared in tlie old town and constructed in the new ; 
munici])al buildings, a free library, a second theatre, and 
throe music-halls with capacious dancing saloons have 
been erected ; an electric tramway has been laid down to 
all parfs of the island ; cable and horse trams encircle the 
town ; and a sporting summer golf course has been con- 
structed at Howstrake, in addition to the winter course 
behind the town. Many of the public undertakings, such 
os the water-works, abattoirs, markets, and cemetery, arc 
under municiiial control. Douglas is in the parish of 
Onchan, and in 1881 had a population of 15,725; in 



DOUGLAS S — D OUKHOBOKS 


1901, 19,126, with a suburban population just outside 
the borough of 3100. 

DOU^rlMSy PnKlerIck (isn^isor)), American 
orator, was bom in Tuckahoo, Talbot county, Md., and 
died ill Anacostia, D.C., 20th Febmary 1895. His mother 
was a slave and his father a white man. lie learned to read 
and write, and was allowed to hire his own time and work 
in a shipyard. In 1838 he cscaixsd from slavery, and soon 
settled in New Bedford, Mass. A speech made by liim in 
1841 resulted in his being offered the agency of the Massa- 
chusetts Anti-Slavery Society. From that time his oratorical 
jiowors rapidly doveloiied, and he aroused much interest in 
the cause of emancipation. In 1845 he made a lecturing 
tour through the British Isles, where he remained until 
1847. For many years after 1847 he conducted an anti- 
slavery weekly journal at Kochester, N.Y. He encouraged, 
but did not actually particiiiate in, John Brown’s invasion 
of Harper’s Ferry. In 1870 he liecarno editor of the 
New Natiowed Era in Washington, D.C. When, in 1871, 
President Grant appointed a commission to report on the 
(question of annexing Santo Domingo to the United States, 
Douglass became its assistant-secretary. In 1872 he was 
presidential elector at largo for the State of New York. 
From 1876 to 1881 he was marshal of the District of 
Columbia, after which time he was its recorder of deeds 
for five years. From 1889 to 1891 ho was United States 
minister to Hayti. The experiences of his life were de- 
scribed in an autobiography. 

DOUkhoborSf ThOa — Doukho1>ors ” is a name 
given by the Russian Orthodox clergy to a community of 
nonconformist jieasants. The word (Jtymologically signi- 
fies “spirit-fighters,” being originally intended by the 
priesthood to convoy that they light against the Spirit of 
God ; but the Doukhobors themselves accepted the term 
as signifying that they fight, not against, but for and with 
the Spirit. Of late, however, they have decided to give 
u]j this name and call themselves “ Christians of the 
Universal Brotherhood.” This religious community was 
first heard of in tlui middle of the 18th century. By 
the end of that century or the beginning of the 19th 
their doctrine had become so clearly defined, and the 
number of their members had so greatly in(!roased, that 
the Russian Governinent and Church, considering this sect 
to bo peculiarly obnoxious, started an energetic (lainpaigii 
against it. The foundation of the Doukholx)rs’ teaching 
consists in the belief that the Spirit of God is j)re8eut in 
the soul of man, and directs him by its word within 
him. They understand the coming of Christ in the 
flesh, his works, teaching, and sufferings, in a spiritual 
sense. The object of the sufferings of Christ, in their 
view, was to give an example of suffering for truth. 
Christ continues to suffer in us even now when we do 
not live in accordance with the behests and s])lrit of his 
teaching. The whole teaching .of the Doukhobors is 
penetrated with the Gospel spirit of love. Worshipping 
God in the spirit, they affirm that the outward Church 
and all that is [lerformed in it and concerns it has 
no importance for them. The Church is where two or 
throe are gathered together, t.e., united in the name of 
Christ. They pray inwardly at all times ; on fixed days 
they assemble for prayer-meetings, at which thtsy greet 
each other fraternally with low bows, thereby acknow- 
ledging every man as a bearer of the Divine Spirit. 
Their teaching is founded on tradition, which is called 
among them the “ Book of Life,” because it lives in their 
memory and hearts. It consists of sacred songs or chants, 
partly composed independently, partly formed out of the 
contents of the Bible, which, however, has evidently been 
gathered by them orally, as until quite lately they were 
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almost entirely illiterate and did not posse.ss any written 
book. They found alike their inutuiil relatjons and their 
relations to other people— and not only to j>eoplo, hut to 
all living creatures — exclusively on love, and tiiercfijic 
they hold all people equal and brethren. They exteinl 
this idea of equality also to the Gov(Mn!uent aLithf)rities, 
obedience to whom tliey do not consider hinding npoi’i 
them in those ciwe.s when the demands of these antlloiities 
are in conflict with thc;ir conscience ; while in all that does 
not infringe what they regard as the will of God they 
willingly fulfil the tl(‘sire of the authorities. Tiny con- 
sider killing, violence, and in general all relations U) 
living beings not based on love as opijcj.sed to their eon- 
science and to the will of God. They an*, industrious 
and abstemious in their lives, and when living up to the 
standard of their faith they present one of the near(*st 
approaches to the realization of the Christian ideal which 
Ims ever been attained. 

Such, in thisir most general character, are the lH‘li(?fs for 
which the Doukhobors have long endured cruel tsirseeu- 
tion. Under Nicholas I., in the years 1840 and 1850, the 
Doukliobors, who on religious grounds reftisod to ])artici- 
pate in military serviije, were all banished from tin* 
government of Tauris — whither they had been previously 
transjxirted from various ])arts of Ruasia by Alexander 1. 
— to Transcaucasia, near the Turkish frontier. But 
neither the severe climate nor the neiglibourliood of wild 
and warlike hillmen shook their faitli, and in the ccjurse 
of half a century, in one of the most unhealthy and un- 
fertile localities in tho Caucasus, they transformed tliis 
wilderness into flourishing colonies, and continued to live 
a Christian and laborious life, making friends instead of 
fighting with the hillmen. But the wealth to whieh they 
attained in the (Caucasus weakened for a time their moral 
fervour, and little by little tiny began to depart somewhat 
from the recjuirements of tlusir Ixjlief. As soon, however, 
as events hap]x>ned among them which disturbed their 
outward tramiuillity, the religious spirit which had guided 
their fathers immediately revivcnl within them. in 
1887, in the reign of the Tsar Alexander III., universal 
military s(jrvice Wiis introduced in the (Caucasus ; aiul even 
those for whom, as in the case? of the Doukhobors, it had 
formerly been rejdaced with banishment, w(T( 5 called u]K)n 
to serve. This measure took the Doukhobors unawares, 
and at first they outwardly submitted to it. About the 
same time, by the decision of cerUiin Government officials, 
tlie right to the ])088ession of tho pul>lic i»ro]KM-ty of the 
Doukhobors (valued at about £50,000) |)assed from the 
community to one of their mombors, wlio had formed out 
of the more demoralized Doukliobors a group of liis own 
ixirsonal adherents, whieh was henceforth called tht^ “ Small 
Party.” Soon afterwards several of the most res|x?cte<.l 
representatives of the community wore banished to the 
government of Archangel. This series of calamities was 
accepted by the Doukhobors as a punishment from Gotl, 
and a spiritual awakening of a most energetic character 
ensued. Tho majority (about 12,000 in numlier) resolved 
to revive in practice the traditions left tluun by their 
fathers, which they had de]iarted from during the jK^riod 
of opulence. ’They again renounced tobacco, wine, meat, 
and every kind of excess, many of them dividing up all 
their 2>ro])erty in order to sn]>ply nt*eds of those who 
wore in want, and they collected a new juiblic fund. 
They also renounced all ])artici2)ation in iicts of violtuice, 
and therefore refused military service. In conlirmation of 
their sincerity, in tho summer of 1895 the? Doukhobors 
of the “ Great Party,” as they were called in distinction 
from the “Small Party,” burnt all the arms which they, 
like other inhabitants of the Caucasus, had taken uji for 
their protection from wild animals, and those who were in 
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the army refused to continue service. At the commence- 
ment of the reign of the Taar Nicholas II., in 1895, the 
Doukhobors became the victims of a series of persecutions, 
Cossack soldiers plundering, insulting, beating, and mal- 
treating both men and women in every way. More than 
four hundred families of Doukliobors who were living in 
the province of Tiflis were ruined and banished to Georgian 
villages. Of 4000 tlfus exiled, more than 1000 died in the 
course of the first two years from exhaustion and disease ; 
and more would have jHjrished had not information reached 
Count Ltjo Tolstoy and his friends, and through them the 
Society of Friends in England. Funds wore iramcKiiately 
raised by symimthizers for alleviating the sufferings of the 
starving victims. At the same time an apjioal, written by 
I'olstoy and some of his friends, requesting the luilp of 
public opinion in favour of tlie oppressed Doukhobors, was 
circulated in St Peten-sburg and sent to the £m|)eror and 
higher Government officials. The Doukhobors themselves 
asked for permission to leave Kussia, and the Society of 
Friends ixstitioned the Emix^ror to the same effect. In 
March 1898 tlie desired permission was granted, and the first 
]>arty of Doukhobors, 112G in numlxir, were able in the 
Hiiuimor of 1898 to sail from Batum for (Jyprus, which 
was originally chosen for their settlement because at that 
time funds were not sufficient for transferring them to any 
other British ttirritory. But as contributions accumulated, 
it was found jxissible to send a number of Doukhobor 
emigrants to Canada, whither they arrived in two jjarties, 
numbering above 4000, in January 1 899. They were joined 
ill the spring of the same year by the Cyjirus i>arty, and 
another |)arty of about 2000 arrived from the Caucasus. In 
all about 7500 Doukhobor immigrants arrived in Canada. 
The Canadian Government did their best to facilitate the 
immigration, and allotted land to the Doukhobors in the 
provinces of Assiniboia near Yorkton and of Saskatch- 
ewan near Thunder Hill and Prince Alliert. They were 
viiiy cordially received by th(^ iKipulation of the Canadian 
jKirt towns. In April 1901, in the Canadian House of 
Commons, the Minister of Justice made? a statement about 
them in which ho said that ** not a single offence had been 
committed by the Doukholx^rs; they were law-abiding, 
and if good conduct w'as a reconimcmdation, they wen? 
go<xl immigrants. . . . The large tracts of land de- 
manded [copulation, and if they wore not given to crime, 
the conclusion was that they would make gexxi citizens.” 
AlK)ut eighteen months after they arrived in Canada the 
Doukhobors sent the Society of Friends a collective letter 
in which they sincerely thanked the English and Americ4m 
Friends for all the generous help of every kind they had 
received at their hands, but l>ogged the Quakers to cease 
sending tliem any more ixscuniary support, os they were 
now able to stand on their own feet, and therefore felt it 
right that any further helji should be directed to others 
who were more in nwd of it. 

Soo also ChriMan Marty rdtmi in Russia^ by V. Tchortkoff. The 
Free Age Press, Christchurch, Hants. ^v. T.) 

Doulton, Sir Henry (1820-1897), English 
inventor and manufacturer of i>ottery, bom in Vaux- 
hall 25th July 1820, was from the age of fifteen 
actively employed in the jx>ttery works of his father, John 
Doulton, at Lambeth. One of the first results of his 
many exjteriments was the production of good enamel 
glazes. In 1846 he initiated in Laml)et]i the pit)e works, 
in which be superintended the manufacture of the drainage 
and sanitary appliances which have helped to make the 
firm of Doulton famous. In 1870 the manufacture of 
“Art pottery” was begun at Lambeth, and in 1877 works 
were opened at Burslem, where almost every variety of 
china and porcelain, as well as artistic earthenware, has 


been produced. Works have since been opened at Rowley 
Regis, Smethwick, St Helens, Paisley, and Paris. After 
the Paris Exhibition of 1878, Heniy Doulton was made a 
Chevalier of the Legion of Honour. In 1872 the “Art 
department ” was instituted in the Doulton works, giving 
employment to both male and female artists, amongst 
whom such workers as George Tinworth and the Misses 
Barlow have obtained a reputation outside their immediate 
sphere. In 1887 Mr Doulton received the honour of 
knighthood, and a few years later was awarded the 
Allx3rt Medal by the Society of Arts. Ho married in 
1849 the daughter of Mr J. L. Kennaby; she died in 
1888. Sir Henry Doulton took an active interest, as 
Almoner, in St Thomas’s Hospital He died in London 
18th Novemlxsr 1897. (e. f. s.) 

Douro (in Spanish, Duero) Portuguese, Douro), 
a river of the Iberian [x^ninsula. It ristis in the Sierra 
d’Urbion (between the Sierra de la Demanda and the Sierra 
de Moncayo), describes a wide curve eastwards past Soria, 
then fiows on the whole west right across the Spanish 
tableland, [xissing on the way Valladolid and Zamora; 
then from Paradela to Barca d’Alva it flows south-west 
and forms the frontier Ixjtween S^min and Portugal. It 
crosses Portugal in an east to west direction in a narrow 
and tortuous bed, and enters the Atlantic 3 miles below 
()l)ort(). In Si)ain it receives from the right the rivers 
Pisuerga, Valderaduey, and Esla, and fn)m the left several 
small streams which drain the Sierra Guadarrama; and 
in Portugal the Agueda, Coa, and Paiva from the left, and 
the Salx)!*, Tiia, and Tamega from the right. The lower 
stream is beset with numerous ra})ids, called and 

is subject to swift and violent inundations. C)u this 
account navigation is attended with difficulties and risks 
between its mouth and Barca d’Alva; but a railway, 
running for the most part along the right bank, traverses 
the Portuguese iK)rtion of the river. The mouth of tlie 
river is i)artly blocked by a rocky bar, but has recently 
been imjiroved. Its total length is alx>ut 420 miles, of 
which 140 are in Portugal. Its waters abound in fish, 
esjxicially trout, shad, and lampreys. 

Douro^ a former province of Portugal, corresponding 
to the present districts of Oporto, Aveiro, and Coimbra 
Area, 3506 square miles. Po[>ulation (1900), 
1,237,374, giving 353 inhabitants to the square mile. 

Douwes-Dekkerp Edward. See Dekkeb, 
Edward Doitwes. 

Dover, the principal Cinque Port, munici[>al and ])ar- 
liamentary borough of Kent, England, terminal station of 
the South-Eastern and Cha^am and Dover Railw’ay, 76 
miles by rail east-south-east of London. The municipal 
borough, till 1895 coextensive with the parliamentary, was 
then extended to include [larts of parishes previously in the 
rural district of Dover. In 1885 the parliamentary repre- 
sentation was reduced to one member. In 1888 the gates 
of Wellington dock were widened 10 feet to admit the 
new Channel steamers ; new coal stores were erected on 
the Northampton quay; the shipway was lengthened 40 
feet, and widened for the recej)tion of vessels up to 800 
tons. In 1891 it was resolved to construct a new com- 
mercial harbour, estimated to cost about £700,000 and to 
be finished by the end of 1901. Begun in 1893, the works 
include (1) an open iron viaduct, 1260 feet long, joining 
the east pier ; (2) the extension of the east pier, of solid 
masonry, to a length of 1920 feet; (3) two jetties, 1100 
and 500 feet long res{)Octively ; (4) reclamation of 5 acres 
of land, between the Admiralty jner and the mouth of the 
present harbour, as a water station ; (5) an extension of 
the Admiralty pier. The harbour thus formed will have a 
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water area of 75 acres, with a depth within the mouth of 
over 40 feet at low water. A great national harbour, 
estimated to occupy ten years in building and to cost 
£3,500,000, commenced in 1899, will comprise ( 1 ) an ex- 
tension of the Admiralty pier eastwsouth-east for a distance of 
2000 feet, over 90 feet from base of wall to top of [larapet ; 
(2) an east arm, projecting 3300 feet into the sea ; (3) a 
sea-wall, 3850 feet long, from the Castle jetty to the base 
of the east arm ; (4) reclamation of the foreshore between 
the back of the wall and the base of the cliff ; (5) a break- 
water 4300 feet long, | mile from the shore, from the south 
extremity of the east arm, south-west and west by south to 
a point 800 feet from the Admiralty pier extension, with 
entrance at each end of about 7 fathoms at low water. The 
Admiralty harbour will cover at low water an area of 
610 acres, accommodating twenty of the largest ships and 
any numW of armed cruisers, torpedo and dispatch boats, 
at any time needing its shelter. Coaling berths will 
extend 1800 feet along the inner side of the oast arm. To 
strengthen its defences, the construction of three powerful 
forts was begun in 1899. Three pits have been sunk to 
work the coal discovered by boring. The water-works, 
which are the property of the corporation, are situated on 
Castle Hill, and have given a constant supply since 1870. 
The rainfall at this point, 200 feet above sea-level, was 
24*34 inches in 1899 and 31*34 inches in 1900. The 
sewage outfall, constructed in 1885 at a cost of £7500, 
discharj^s into the sea, to the west of the Admiralty pier, 
at a distance of 1225 feet from the shore. There is a 
promenade pier (1893), costing £24,000 ; electric lighting, 
begun in 1894; electric tramways, with a length of 31 miles ; 
and a public park (1883), of 22^ acres. Besides tne mail 
and i>acket service, Dover does a trade in shipbuilding, 
timber, rofie and sail making, and ships* stores. Shipping 
at port in 1888, 46 vessels of 3478 tons; in 1898, 66 of 
5066 tons. Entered in 1888, 2923 vessels of 720,337 
tons; cleared, 2895 of 716,544 tons. Entered in 1898, 
3718 vessels of 1,015,609 tons ; cleared, 3675 of 1,006,951 
tons. Imports of foreign and colonial merchandise in 
1888, valued £6,333,468; exports of produce of the 
United Kingdom, £1,128,104. In 1898, imports valued 
£9,451,780 ; exports, £1,564,225. Area of |)arliamentary 
l)orough, 1317 acres. Population (1881), 30,270 ; (1901), 
33,300. Area of municipal l)orough as now extended, 
1779^ acres. Population (1891), 33,503 ; (1901), 41,782. 

Doveri capital of the state and of Kent county, 
Delaware, U.S.A., on the Philadelphia, Wilmington, and 
Baltimore llailroad, at an altitude of 40 feet It is the 
site of the state college for coloured students, o^xined in 
1892. Population (1880), 2811; (1890), 3061; (1900), 
3329, of whom 123 were foreign-born and 772 negroes. 

DoV 0 rp capital of Strafford county. New Hampshire, 
IJ.S.A., in 43* 14' N. hit and 70* 54' W. long., on Cocheco 
river, 12 miles from its mouth, at the lower falls, and 
at the head of navigation. Its street plan is irregular, 
few of the streets are paved, and its water supply, derived 
from Cocheco river, is obtained by gravity. It is at the 
intersection of two branches of the Boston and Maine 
Railway, and those, with the river, give it considerable 
commerce. Its manufactures consist mainly of cotton and 
woollen goods. Population (1880), 11,687; (1890), 12,790; 
(1900), 13,207, of whom 3298 were foreign-born. 

DOV 0 r| a town of Morris county. New Jersey, U.S. A., 
on the Rockaway river, at an altitude of 570 feet. It is 
on the Morris Canal, and on the Central of New Jersey 
and the Dekware, Lackawanna, and Western Railways. 
It contains iron furnaces, rolling mills, and steel works. 
Population (1880), 2958; (1900), 5938, of whom 947 
were foreign-bom and 53 negroes. 


Dowori or the life interest of the widow in a third 
part of her husband’s lands, is governed in the United 
Kingdom, so far as women married after 1 st January 1834 
are concerned, by the Dower Act, 1834, and under it only 
attaches on the husband’s death to tho lands which he 
actually possessed for an estate of iiih(iritanco at tho time 
of his death. The wife is now entitled to dowt?r out of 
equitable estates, but joint estates are still exempt. By 
the Act tho wife’s dower is jtlacod completely under 
hor husband’s control. It does not attach to any land 
actually disjxjsed of by him in his lifetime or by his 
will, nor to any land from which ho lias declared by 
deed his wife shall not be entitled to dower. He may 
also defeat her right, either as to any j»articular land 
or to all his lands, by a declaration in Ids will ; while? it 
is subject to all the deceased husband’s debts aiui con- 
tracts, and to any jiartial estatcNs which he may have 
created during his life or by his will. A ividow^ tenant in 
dower may malio leases for twenty-one years under tlie 
Settled Estates Act, 1878. Fnxj-lxjnch is an analogous 
right in regard to cojjyliold land ; it does not fall w’ithin 
tho Dower Act, 1834, and varies with the custom of etudi 
manor. At common law, and prior to tho Act of 1834, 
dower was of a very different nature. Tlio w4f(?’s right 
attached, wdiile the husband was still living, to any land 
whereof ho was solely seised in jK)ssession (excluding 
equitablo and joint esUites) for an cistate of inheritance at 
any time during tho continuance of tlie marriagii, provided 
that any child the wife might have had could have Ixieii 
heir to tho same, even though no child was actually born. 
When onc(? this right had attoclied, it adhered to the lands, 
notwithstanding any sale or tleviso tho husband might 
make; nor was it liable for his debts. In this way dower 
proved an obstacle to tin? free alienation of land, for it was 
necessary for a lmsl)and wishing to make a valid convey- 
ance to obtain the consent of his wife releasing her right 
to dower. Tliis release was only efftsetid by a line, the 
wife b( 3 ing sc^jiarately examined. Often, by reason of the 
exjxjnsc involved, the wife’s concurrence was not obtained, 
and thus the title of tho purchaser was defective during 
tlie wife’s lifetime. The acceptance of a jointure by tho 
wife before marriage was, however, destructive of dower ; 
if after marriage, she was put to her election Ixjtween it 
and dower. By the ingenuity of the old conveyancers, fle- 
vices, known as “ uses to bar dower ” (the (jflect of which 
was that the purchaser never had at any time an estate of 
inheritance in iKissessioii), wore? found to prevent dow(?r 
attaching te newly purchased lands, and so to enable tho 
owner to give a elixir title, without the need of the wife’s 
concurrence, in the event of his wishing, in his turn, to 
convey the land. All this has, however, been swept away 
by the Dower Act, 1834, and a purchaser of land need 
not now trouble himsiilf to inquire whether the dower of 
tho wife of tho vendor has lieon barred, or to insist on her 
concurrence in a fine. (h. s. s.) 

DOWnp a maritime county of Ireland, province of 
Ulster, bounded on the N. by Belfast Lough and Antrim, 
on the E. and S. by the Irisli Sea, and on the W. by 
Armagh. The area of the judicial county in 1900 was 
612,093 aeres, of which 255,745 were tillage, 262,237 
pasture, 763 fallow, 13,573 plantation, 1688 turf bog, 
4129 marsh, 41,495 barren mountain, and 32,463 water, 
roads, fences, &c. The new administrative county under 
the Local Government (Ireland) Act, 1898, includes the 
portion of the town of Newry formerly situated in 
Armagh, but does not include the portion of Lisburn and 
the txnrtion of Belfast formerly situated in Down. The 
population in 1881 was 272,107 ; in 1891, 267,059, of 
whom 126,268 were males and 140,791 females, divided 
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as follows among the different religions : — Presbyterians, 
106,346; Homan Catholics, 73,410; Protestant E|.>i8CO- 
]>alianH, 65,230 ; Methodists, 7742 ; and other denomina- 
tions, 14,322. The ][>opulation in 1901 was 289,335 
(Homan Catholics, 76,535; Protestant Episcopalians, 
71,568; Presbyterians, 114,182; Methodists, 10,543; 
others, 16,507), Ixiing an increase of 7*3 percent.; but 
those figures include |)art of the county borough of Belfast. 

Ths following tablo gives tho number of births, deaths, and 
marriages in various years : — 

Yciir. UtrthH. Dwtlui. MmrriiigeH. 

18H1 6071 4267 1062 

1891 7006 6419 1»76 

1899 7762 &;)G6 1404 

Tbo eliief towns in tho oouiity aro Nowtownards, Banbridge, 
Downjtiitriek, and Holy wood. 

Education . — Tho following table gives the dogroo of education 
in 1891 
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Tho jMTcciiiugo <if illil orates among Roman Catholics in 1881 
was 26*5. In 1891 there wore 16 suiierior hoIiooIh with 621 pupils 
(Roman Catholics 191 and Protestants 480), and 460 primary 
Ho.hools with 82,461 pupils (Roman Catholics 8690 and Protestants 
28,771). The number of pupils on the rolls of the national 
schools on 80th September 1899 was 50,220, of whom 11,695 were 
Roman Catholics and .88,625 Protestants. 

Adininiitration . — The coiinty is divided into four parliamentary 
divisions, north, soutli, oast, west, the numlier of registered 
electors in 1900 being res]iectivcly 9886, 8944, 8489, and 8815. 
Tlxj borongli of Newry returns one member. The ratable value in 
1900 was 4179*1,886. By the Local Government (Ireland) Act 
1898, the fiscal and administrative iluties of tho grand jury and 
(to a less extent) of other bodies were IrausfoiTed to a county 
couiKul, urban and rural district councils Averc established, and 
under that Act the county now comj»rises 7 urban and 8 rural 
saniUry districts. 

Atjru'uUure.- Tho following tables bIioav tho acreage under 
crops, including meadow and clover, and tho amount of live- 
stock in 1881, 1891, 1895, and 1900. The figures for 1900 are for 
tho new administrative eounty. 
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For 1899 the total value ol the eeroal and other crops was 
estimated hy t he HegistrarGeneral at £1,755,140. The number 
of acres under ]itisture in 1881 w'as 217,548 ; in 1891, 242,700, and 
in 1900, 262,287. 
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Tho number of iniUOi cows in 1891 was 53,743, and in 1900 
54,087. It is estimated that the total value of cattle, sheep, and 
]>igH in 1899 was £2,242,181. In 1900 the number of holdings 
not exceeding 1 acre was 6806, betw’een 1 and 5, 8775, between 5 
and 15, 8904, between 15 and 80. 6505, between 80 and 50, 8181, 
between 50 and 100, 1756, between 100 and 200, 888, between 200 
and 500, 87, itiid alnivo 500, 23 — total, 80,870. The number of 
loans issued (the miinber of loans being the same as the number of 
tenants) under the Ijaiid Purchase Acts, 1885, 1891, and 1896, 
up to 81st March 1900, was 1314, amounting to £497,045. Hie 
number of loans sanctioned for ngricultural improvements under 
■ect. 81 of the Land Act, 1881, between 1882 and 1900 w^as 102, 


and the amount issued £8887. The total amount issued on loan 
for all classes of works under the l^and Improvement Acts from 
tho commenoement of operations to 8l8t March 1900 was £99,765. 

A’isAmw.— In 1899, 875 vessels, employing 1120 hands, were 
registered in the deep sea and coast fishery districts of Donaghadee, 
Btrangford, and Newcastle. In the same year 15,510 cwt. of 
heiTing were caught in the Ardglass fisheries. (w. u. Po.) 

DOWnpfttrlcky a market-town and county town 
of Down, Ireland, on Strangford Lough, 18 miles south- 
east of Belfast by rail. It ceased to be a i>arliamentary 
borough in 1885, It is governed by town commissioners, 
))ut under the | lowers conferred by the Local Government 
(Ireland) Act, 1898, can apply to be constituted an urban 
sanitary district. The County Down Hailway connects the 
town with Belfast and (among other places) with New- 
townards and Newcastle, a favourite watering-place. In 
1883 an assembly hall was erected at the expense of Lord 
Dunleath, and a new lunatic asylum has been opened near 
the town. Population (1881), 3901 ; (1901), 2992. 

Doyle, Sir Francis Hastings Charles, 

Bart. (1810-1888), English man of letters, was born at 
Nunapplcton, Yorkshire, 22nd August 1810, and was 
educated at Eton and Oxford, where he took a first-class 
in classics in 1831, and became a Fellow of All Souls’. 
He read for the Bar, but w^as chiefly interested in liter- 
ature and society. Among his intimate friends was Mr 
Gladstone, w^hose “best man” he was; but in later life 
their ix)litical ojiinions widely differed. In 1841 he pub- 
lished MiRcellaneouft IWnegy (1844) 2'wo (1852) 

Tim Duke^g Funeral^ (1866) Return of thje Guardg and 
otJter roerm\ and from 1867 to 1877 ho was professor of 
jKietry at Oxford. In 1869 some of the lectures he de- 
livered were publisheil in book form. In 1886 he published 
his R&niinigcenceg^ full of records of the interesting people 
ho had known. Sir Francis Doyle succeeded his father 
(chairman of the Board of Excises) as second liaronet in 
1839, and married in 1844. From 1846 ho held various 
important offices in the Customs. He died 8th June 1888. 
A cultivated and agreeable man and writer, Doyle’s jioetry 
is memorable for certain isolated and spirited ]>ieccH, 
which became jiojiular because of their thoroughly Englisli 
celebration of manly deeds. Tlie best known arc his 
ballads on the “Birkenhead” disaster and on “The 
I’rivato of the Buffs.” 

Doyle, Richard (1824-1883), English artist, 
son of John Doyle, the caricaturist known as “H. B.” 
(1797-1868), w'as born in London in 1824. His father’s 
“ Political Sketches ” took the town by storm in the days 
of Lord Grey and Lord Melbourne. The son was an 
extremely precocious artist, and in his “Home for the 
Holidays,” done when he w^as twelve, and his “Comic 
English Histories,” draw^n four years later, ho show’cd 
extraordinary gifts of humour and fancy. He had no 
art training outside his father’s studio. In 1843 he 
joined tho staff of Punchy drawing cartoons and a vast 
number of illustrations, but ho retired in 1850, in con- 
sequence of the attitude adopted by that paper towards 
what w^as known as “ the i>ai>al aggression,” and especially 
towards the ]K)pe himself. In 1854 he published his 
“ Continental Tour of Brown, Jones, and Hobinson.” His 
illustrations to throe of the Christmag Boohg of Charles 
Dickens, and to The Newcomeg by Thackeray, are reckoned 
among his principal achievements ; and his fanciful pictures 
of el^es and fairies have always been general favourites. 
He died on 11th December 1883. His moat popular 
drawing is his cover of Punch. 

Desy, Reinhart Pieter Anne (1820-1883), 
Dutch jCrabic scholar of French (Huguenot) origin, was 
bom at Leyden in February 1820. The Dozys, like so 
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many other contemporary French familieH, emigrated to 
the Low Countries after the revocation of the Edict of 
Nantes, but some of the former api)ear to fiave settled in 
Holland as early as 1647. Dozy studied at the Univer* 
sity of Leyden, obtained the degree of doctor in 1844, was 
appointed an extraordinary i)rofo88or of history in 1850, 
and professor in 1857. The first results of his extensive 
studies in Oriental literature, Arabic language and history, 
manifested themselves in 1847, when he published Al> 
Marrakushi's Hutory of th^ Alrmlwtdes (Leyden, 2nd ccL, 
1881), which, together with hia Scriptorum Arahujn loci 
de Ablioditu (Leyden, 1846-63, 3 vola.), his editions of 
Ibn-Adhari’s Huiory of Africd and Spain (Leyden, 
1848-52, 3 vols.), of Ibn-Badrun^s Uutorical ComnvenU 
ary on tha Poem of Ihuv-Abd/wn (Leyden, 1848), and his 
JHctionnaire detailli dee name dse vetem^nts cluiz lee 
Arahee (Amsterdam, 1845)— a work crowned by the 
Dutch Institute — stamiied Dozy as one of the most learned 
and critical Arabic scholars of his day. But his real fame 
as a historian mainly rests on his great work Hietoire (ke 
MueeidTnane dEepayne^jueipCa la Conquete tk VAndcdonek 
par lee Almoravidee^ 711-1110 (Leyden, 1861; 2nd ed., 
ibid,^ 1881 ; a graphically written account of Moorish 
dominion in Spain, which shed new light on many obscure 
}K)ints, and has remained the standard work on the subject. 
Dozy’s Recb/ercltAe evr Vllietoire et la LitUrature de 
I'Eepagne pendant le Moyen Aye (Leyden, 2 vols., 1849 ; 
2ud and 3rd ed., completely recast, 1860 and 1881) 
form a needful and wonderfully trenchant supplement to 
his Hisfmre dee Mmeidrmne^ in which ho mercilessly 
<!xi) 08 es the many tricks and falsehoods of the monks in 
their chronicles, and etfectively demolishes a good part of 
the Old legends. As an Arabic scholar Dozy stands well- 
nigh unsurpassed in his SuppUment anx Dictwwmiree 
Arabee (Leyden, 1877-81, 2 vols.), a work full of research 
and learning, a storehouse of Arabic lore. To the same 
class belongs his Gloeeaire dxe nu>te eepagmle et portvyan, 
(Urivk de VArahe^ edited with Dr W. H. Eiigelmann 
of Leipzig (Leyden, 1866; 2nd ed., 1868), and a similar 
list of Dutch words derived from the Arabic. Dozy also 
edited A1 Makkari’s Analectee eur Vllietoire et la Littira- 
tare dee Arabee dEepayne (Leyden, 18.55-61, 2 vols.), 
and, in conjunction with his friend and worthy successor, 
Professor De Goeje, at Leyden, Edrisi’s VeecHption de 
VAfrique et de VEepayi^x (1866), also the Calendrier de 
Conhme de Vannde 961 ; iexie arabe et ancienne traduc- 
tion latine (Leyden, 1874). Uet lelamienie (Jelamiern; 
Haarlem, 1863; 2nd ed., 1880; French translation) is a 
|X)pular exposition of Mahommodanism, of a more con- 
troversial character; and De leraelieten te Mekka {The 
leraxlitxe at Mecca^ Haarlem, 1864, became the subject 
of a rather heated discussion in Jewish circles. Dozy died 
at Leyden, May 1883. (h. Ti.) 

Drachmann, Hollar (1846 ), Danish 

IK)et and dramatist, the son of a well-known physician of 
Co{)enhagen, Dr A. G. Drachmann, whose family w^as of 
German extraction, was born in Copenhagen on the 9th 
October 1846. Owing to the early death of his mother, 
who was a Dane, the child was left much to his own 
devices. He soon developed a fondness for semi-poetical 
jierformances, and loved to organize among his companions 
heroic games, in which he himself took such parts as those 
of Tordenskjold and Niels Juul. His studies were belated, 
and he did not enter the university until 1866, leaving it 
in 1866 to become a student in the Academy of Fine Arts. 
From 1866 to 1870 he was learning, under Professor 
Sorensen, to become a marine painter, and not without 
pccess. But about the latter date he came under the 
influence of Georg Braudes, and, without abandoning art, 
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he began to give himself more and more to literary ideas. 
He travelled very extensively in England, Scotland, France, 
Spain, and Italy, and his literary career began by his 
sending letters about his journeys to the Danish news' 
pajiers. After returning home, ho settled for some time in 
the island of Bornholm, {tainting sua8ca{>es. He now 
issued his earliest volume of Poenie^ 1872, and joined 
the group of young lladical writers who gathered un<lcr 
the banner of Braudes. Drachmann was unsettled, and 
still doubted whether his real strength lay in the {toncil 
or in the pen. By this time he had enjoyed a sur- 
prising experience of life, e8{iecially among sailors, tisher- 
men, students, and artists, and the issuers of the Franco- 
German War and the French Commune had {K^rsuaded 
him that a new and glorious era was at hand. His 
volume of lyrics. Muffled Melodiee, 1875, {)roved that 
Drachmann was a {)oet with a real vocation, and he bi'gan 
to {)roduce books in {trose and verse with groat ra{»iility. 
Yonny Bloody 1876, is his solitary attempt at a realistic 
novel of to-day. But in 1877 he returned to his true field 
in his magnificent S<Mye of tltx Sea, and he won the 
passionate admiration of his countrymen by his prose 
work, with interludes in verse, called Oifer the Ermitier 
There, a series of impressions made on Drachmann by a 
visit to the scenes of the war with Germany. During thti 
succeeding years he was a great traveller, visiting most of 
the princijml countries of the w'orld, ])ut ])articularly 
familiarizing himself, by j)rotracted voyages, with the seji 
and with the life of man in maritime {ilaces. In 1879 he 
jmblished TendHle ami Moeee, amatory lyrics of a very 
high order of melody, in w’hich ho show^ed a great 
advance in technical art. To the same {priori belongs On 
tlve Faith ami Honour of a Sailor, a volume of short 
stories in {)rose. It was alM)ut this time that Drachmann 
broke with Brandes and the Ibulicals, and set himself at 
the head of a sort of “ Nationalist ” or po|mlar-Couservative. 
party in Denmark. He continued to celebrate the life of 
the fishermen and sailors in books, whether in {)ro8(5 or 
verse, wdiich were the most {K)pular of their day. Paul 
and Virginia and Ijire Kmee (both 1879); Eaet ff 
the Sun and Moon, 1880 ; Chryealie and Butterfly, 
1882; and Strandby Folk, 1883, were among these. 
In 1882 Drachmann {mblished his fine translation, or 
{»ara]»hrase, of Byron’s Don Juan, He now gave his 
attention to dramatic composition, and in 1885 his 
romantic play called Onjce upon a Tinve enjoyed an 
enormous success on the l)oards of tlio Royal Theatre, 
Ooixjnhagen. Ho {>ursued this |>rofitablo course, and his 
tragedies of Volund Smed and Brav-Karl have made him 
the most {x>pular j>laywTight of Denmark. He {)ublished 
a volume of exquisitely fantastic Melodrarruie in rhymed 
verse, a collection which contains some of Drachmann’s 
most jxjrfect work. It is impossible to give the titles of 
all the {)oet’8 publications, which are extremely numerous. 
In 1899 he enjoyed a great success through Scandinavia 
by his romantic {day called Gurre, and in 1 900 he brought 
out a prose story called Dcedalue and a brilliant lyrical 
drama, llallfred Vandraodeekjald, In the winter of 1900 
Drachmann visited England, and was entertained at dinner 
by fifty English authors. A man of lofty stature and com- 
manding a{>pearance, he looks like a {joet and a Viking. 
He is unquestionably the greatest writer that Denmark 
{>roduced in the last quarter of the 19th century. 

Dramsanlp a town in Rumania, of 4398 inhabit- 
ants, onwe right bank of the river Olt. It was the scene in 
1821 of a bloody battle between the Turks and the trooi)8 
of Ypsilanti, in which the latter were completely defeated. 
The vines of the neighbouring hills produce the best white 
wines in the country. 
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Drftinfta* — The last quarter of the 19th century wit- 
nessed a very distinct progress in the theatrical life of the 
world at largo. It is at present too early to unify this 
movement by tracing it to any one cause or set of causes, 
(lolitical, economic, or psychological. Yet the fact is clear 
that the new theatrical literature of England, France, 
Uerinany, aii<l even of Italy and America, represents a break 
with tradition rather than a continuance of it. 

In England tlie whole mechanism of theatrical life had 
undergone a radical change in the middle decades of the 
century. At the root of this change lay the immense 
growth of |X)pulation and the enormously increased facilities 
of communication between London and the provinces. 
Similar causes came into o|)eratiou, of course, in France, 
Germany, and Austria, but wore much loss dis- 
dnmsu fii^ctly felt, because the numerous and im])ortant 
subventioned theatres of these countries remained 
more or less unalTected by economitj iuduencos. Free trade 
in theatricals (subject only to certain licensing regulations 
and to a court censorship of new plays) was established 
in England by an Act of 184il, which abolished the long 
moribund iiioiio]Mily of the “legitimate drama” claimed by 
the “ Pattmt I'heatros ” of Drury Lane and Covent Garden. 
The drama was thus formally siibjectc^d to the o]K;ration of 
the law of supply and demand, like any other article of com- 
merce, and managers were left, unaided and unham jiored 
by any subvention or privilege, to cater to the tastes of a 
liuge and glowing community. Theatres very soon multi- 
plied, comiKitition grew ever keener, and the long run, with 
its accomiHiniiiionts of ostentatious decoraition and lavish 
advertisement, Ixicame the one object of managerial effort. 
This process of evolution may bo said to have Ixjgun in 
the si^coml (piartor of tlie 19th century and complottjd 
itH<*lf in the Ilrd. The system wliich obtains to-day, 
almost unforeseen in 1825, wats in full oiioration in 1875. 
The reixatory theatre, with its constant clianges of 
programme, maijitained on the Continent ])artly by sub- 
ventions, jjartly by the menj force of artistic tradition, had 
iKJCome in Ihigland a fjiint and far-off memory. There 
was not a single theatre in London at which plays, old 
and new, were not selected and mounted solely with a 
viinv to their continuous jH^rformance for as many nights 
as jjossible, anything sliort of fifty nights constituting an 
ignominious and proliably ruinous failure. It was found, 
too, that those theatres w'ere most successful which were 
devoted exclusively to exploiting the talent of an individual 
actor. Thus wdien the fourth quarter of the century 
ojKined the long “run” and the actor-manager were in 
firm ]K)Ssessiou of field. 

The outlook was in many ways far from encouraging. 
It was not (juite so black, indeed, as it hod been in the 
late ^fifties aiul early ’sixties, when the “legitimate” enter- 
jirises of Phelps at Sadler’s Wells and Charles Kean at 
the Princess’s had failed to hold their ground, and when 
modern comedy and drama wore represented almost cx- 
clu.sivoly by adaptations from the French. There had been 
a slight stirring of originality in the series of comedies 
produced by T. W. Robertson (1829-1871) at the Prince 
of Wales’s Theatre, Tottenham Street, where, under the 
management of Mr and IVIra Bancroft,^ a new school of 
mounting and acting, minutely faithful (in theory at any 
rate) to everyday reality, had come into existence. But 
the holies of a revival of English comedy seemed to have 

* 8ir 8qi»ire Bout^rofl, who was kiiigUtod in 1897, was Iwm on 14th 
May 1841, and made his dehnt at Birniinghain in 1861. In 1865 
In* joined the company with which Miss Marie Wilton (whom he after- 
wards niarrietl) ojiened the Prince of Wales’s Tlieatre, in Tottenham 
Court Road, liondon ; and he Ix^caine co-maiiager with his wife in 
1868. Tliey moved to the Haymarket in 1880, and formally retiretl 
from the stage in 1885, but at rare intervals atterwftrds oocasioually 
reappeared. 
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died with Robertson’s death. One of his followers, Jame» 
Albery (1832-1889), possessed both imagination and wit, 
but had not the strength of character to do justice to his 
talent, and sank into a mere adaptor. In the plays of 
another disciple, H. J. Byron (1836-1884), the Robert- 
sonian or “ cup-and-sancer ” school declined upon sheer 
inanity. Of the numerous plays signed by Tom Taylor 
(1817-1880) some were original in substance, but all 
were cast in the machine-made French mould. Wilkie 
Collins (1824-1889), in dramatizing some of his novels, 
produced somewhat crude anticiimtions of the modern 
“problem play.” The literary talent of Mr W. S. Qilbert^ 
(A 1836) displayed itself in a group of comedies both 
iu verse and prose; but Mr Gilbert saw life from too- 
jieculiar an angle to represent it otherwise than fantastic- 
ally. The Robertsonian impulse seemed to have died 
utterly away, leaving behind it only five or six very in- 
substantial comedies and a suMued, unrhetorical method 
in acting. This method the Bancrofts proceeded to a})p]y, 
during the ’seventies, to revivals of stage classics, such as. 
7Vie School for ScanMy Money ^ and Masks and FtKxSy and 
to adaptations from the French of Sardoii. 

While the modern drama api)eared to Lave relapsed into 
a comatose condition, poetic and romantic drama was giving 
some signs of life. At the Lyceum in 1871 Henry 
Irving (/>. 1838) had leapt into fame by means of his- 
^performance of Mathias in The Bells^ an adaptation from 
the French of Erckmann-Chatrian. He followed this up by 
an admirably pictureH(j[ue iperformance of Charles /. in a 
play of that name by W. G. Wills (1828-1893), a writer 
of some talent, which ran to waste for lack of an ade(][uat(^ 
sense of either dramatic or literary form. In the autumn 
of 1874 the gresat success of Mr Irving’s Hamlet was- 
hailed as the prelude to a revival of tragic acting. As a 
matter of fact, it was the prelude to a long series of re- 
markable achievements in romantic drama and melodrama. 
Mr Irving’s lack of physical and vocal resources prevented 
him from scaling the heights of tragedy, and his Othello, 
Macbeth, and Lear could not be ranked among his suc- 
cesses ; but he was admirable in such parts as Richard III., 
Shylock, lago, and Wolsey, while in melodramatic parts, 
such as Louis XI. and the hero and villain of The Lycnisr 
Maily he was unsuri>as8ed. Mephistopheles in a version 
of Favst (1885), |x3rha|)s the greatest popular success of 
his career, added nothing to his reputation for artistic 
intelligence ; but on the other hand his Becket in Tenny- 
son’s play of that name (1893) was one of his most masterly 
efforts. His maiiagoinont of the Lyceum (1878-1899) did 
so much to raise the status of the actor and to restore the- 
jjrestige of ])oetic drama, that the knighthood conferred 
u|)on him iu 1895 was felt to be no more than an 
appropriate recognition of his services. But unfortunately 
his managerial career had scarcely any significance for the 
living English drama. He seldom experimented with a 
new i)lay, and, of the few which he did produce, only 
TIis Cup and Bechet by Lord Tennyson have the re- 
motest chance of being remembered. 

To trace the history of the English drama, then, we must 
go bock to the Prince of Wales’s Theatre. Even while it 
seemed that French comedy of the school of Scribe wa£r 
resuming its Imneful predominance, the seeds of a new 
order of things wore slowly germinating. Diplomacy, an 
adaptation of Sardou’s Dora, produced in 1878, brought 
together on the Prince of Wales’s stage Mr and Mra 
Bancroft, Mr and Mrs. Kendal, Mr John Clayton, and 
Mr Arthur Cecil — in other words, the future managers of 
the Haymarket^ tlie St James’s, and the Court Theatres, 
which were destined to see the first real stirrings of a. 
literary revival Mr and Mrs Kendal, who, in conjunction 
with Mr John Hare, managed the St James’s Theatre 
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from 1879 to 1888, produced Mr A. W, Piuero’a first play 
of any consequence, Tht Money-SpiniMr (1881), and after- 
‘wards The Hquire (1882) and The Hobby Uorae (1887). 
Mr and Mrs Bancroft, who, after entirely rebuilding the 
Haymarket Theatre, manag^ it from 1880 till their re- 
tirement in 1885, produced in 1883 Mr Knero’s Lorde and 
Ctmmone ; and Messrs Clayton and Cecil produced at the 
Court Theatre between 1885 and 1887 his three brilliant 
farces T'he Magistrate^ The Bchwjlmietreee^ and Dandy 
Dick^ which, with the sentimental comedy, Stveet Lamnder^ 
produced at Terry’s Theatre in 1888, assured his position 
.as an original and fertile dramatic humorist of no small 
literary power. It is to be noted, however, that Mr 
Pinero was almost the only original playwright represented 
under the Bancroft, Hare -Kendal, and Clay ton - Cecil 
managements, which relied for the rest U|)on adaptations 
and revivals. Adaptations of French vaudevilles were the 
staple i)roductious of Mr C^harles Wyndham’s management 
at the Criterion from its beginning in 1876 until 1893, 
when he first produced an original play of any importance. 
When Mr Beerbohm Tree went into management at the 
Haymarket in 1887, he still relied largely on plays of 
foreign origin. Mr Qeorge Alexander’s first managerial 
ventures (Avenue Theatre, 1890) were two adaptations 
from the French. Until well on in the ’eighties, indeed, 
adaptation from the French was held the normal occupation 
•of the British playwright, and original composition a mere 
oj)isode. Robertson, Byron, Albery, Gilbert, Tom Taylor, 
(yharles Reade, Herman Morivalo, G. W. Godfrey, all pro- 
■duced numerous adaptations ; Mr Sydney Grundy was for 
twenty years occupied almost exclusively in this class of 
work; Mr Pinero himself lias adapted more than one 
French play. To this day the managers have not quite 
unlearnt the habit of regarding Paris as the natural 
fountainhead of English drama. The ’eighties, then, may 
on the whole be regarded as showing a very gradual decline 
in the predominance of France on the English stage, and 
an equally slow revival of originality, so far as comedy 
and drama were concerned, manifesting itself mainly in 
the plays of Mr Pinero. 

The reaction against French influence, however, 'was no 
less apparent in the domain of melodrama and ojieretta 
than in that of comedy and drama. Until well on in the 
^seventies, D’Ennery and his discijdes, adapted and imitated 
by Boucicault and others, ruled the melodramatic stage. 
The reaction asserted itself in two quarters — in the East 
End at the Grecian Theatre, and in the West End at the 
Princess’s. In Th^ World, produced at Drury Lane in 
1880, Paul Moritt {d, 1895) and Henry Pettitt (d. 1893) 
brought to the West End the “ Grecian ” type of jHipular 
drama ; and at Drury Lane it has survived in the elabo- 
rately s])ectacular form imparted to it by Sir Augustus 
Harris, who managed that theatre from 1879 till his death 
in 1896. The production of Mr G. R. Sims’s Lights o’ 
lA>ndon at the Princess’s in 1881, under Mr Wilson 
Barrett’s management, also marked a now dejiarturo ; and 
the two streams of melodrama flowed together in a long 
series of ix>pular plays at the Adelphi Theatre, from about 
1882 to almost the end of the century. The “Adelphi” 
as opposed to the “Drury Lane” type of drama has 
recently died out in the West End, apjiarently because a 
host of suburban theatres drew away its audiences. Of 
all these English melodramas, only one. The Silver King, 
by Mr H. A. Jones (Princess’s, 1882) could for a moment 
compare in invention or technical skill with the French 
dramas they supplanted. The fact remains, however, that 
even on this lowest level of dramatic art the current of the 
time set decisively towards home-made pictures of English 
life, however crude and puerile. 

For twenty-five years, from 1865 to 1890, the English 
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stage was overrun with French ox^erettas of the school of 
Oifenbach. Hastily adapted by slovenly hacks, their 
librettos (often witty in the original) l>ecamo incredible 
farragos of metreless doggrel and x>unuing ine]>titude. 
The great majority of them are now so utterly forgotten 
that one scarcely roali/.es, until one looks into the n^cords, 
how in their heyday they swarmed on every hand. The 
reaction began in 1875 with the |)erformance at the 
Royalty Theatre of TrUd hy Jtiry, by Mr W. S. Gilbert 
and Mr (afterwards Sir) Arthur Sullivan (1842-1900). 
This was the prelude to that brilliant series of witty and 
melodious extravaganzas which began with 77 m; S<yrcerer 
at the Opera Coinique Theatre in 1877, but has Iwen 
mainly associated with the Savoy Theatre, ox>ened by Mr 
D’Oyly Carte (d 1901) in 1881. Little by little the 
Gilbert and Sullivan ox)erctta8 (of which the most famous, 
perhaps, were JLM,S» Piimfw'e, 1878, Patisnee, 1881, 
and Tlue Mikado, 1885) undermined the ])opularity of the 
French oi)era-bouifes, and at the same time that of the 
indigenous “burlesques” which, graceful enough in the 
hands of their inventor J. R. Planch^ (1796-1880), had 
become mere incoherent jumbles of buffoonery, devoid 
alike of dramatic ingenuity and of literary fonn. When, 
early in the ’nineties, the collaboration betw’een Mr Gilbert 
and Sir Arthur Sullivan became intermittent, and the 
vogue of the Savoy somewhat declined, a new chiss of 
extravaganza arose, under the designation of “musical 
comedy ” or “ musical farce.” It first took form in a piece 
called In Town, by Messrs “Adrian Ross” and Osmond 
Carr (Prince of Wales’s Theatre, 1892), and rapidly be- 
came very {nqinlar. In these plays the scone and costumes 
are almost always modern, though sometimes exotic, and 
the prose dialogue, setting forth an attenuated and entirely 
negligible plot, is frequently interrupted by musical 
numl)ers. The lyrics are often very clever piijces of 
rhyming, totally different from the inane doggrel of the 
old oiiera-bouffes and burles(|ues. In other resiKscts there 
is little to be said for the literary or intellectual quality 
of “musical farce”; but lieing an entirely English (or 
Anglo-American) product, it falls into line with the other 
indications we have noted of th(5 general decline — one 
might almost say extinction—- of French influence on the 
English stage. 

To what causes are we to trace this gradual disuse of 
adaptation ? In the domain of modern comedy and drama, 
to two causes acting simultaneously : the decline in France 
of the method of Scribe, which produced “well-made,” 
exportable more or less suited to any climate and 

environment ; and the rise in England of a generation of 
X>laywright8 more original, thoughtful, and able than their 
predecessors. It is not at all to be taken for granted that 
the falling off in the supply of exjwrtable plays meant a 
decline in the absolute merit of French drama. That 
{Joint is discussed in the section French Dranut IxjIow. 
The historian of the future may very {jossibly regard 
the movement in Franco, no less than the movement in 
England, as a step in advance, and may even see in 
the two movements co-ordinate manifestations of one 
tendency. Be this os it may, the fact is certain that as 
the playwrights of the Second Empinj gradually died off 
and were succeeded by the authors of the “ new comedy,” 
plays which would boar transijlantation became ever fewer 
and farther between. It is worthy of note that (a few 
mere buffooneries a{)art) most of the adaptations {jroduced 
since 1890 have been from comedies and novels of a veiy 
much older date — works of Labiche and of Dumas 
and file. Attempts to acclimatize the {joetical drama 
of the {jresent generation — Pour la Cofwronne, Ije 
Chemineau, Cyrwno de Bergerac — liave all been more or 
less unsuccessful. 
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Having noted the decline of adapbtion, ive nuiy now 
trace a Htage farther the development of the English 
drama. The first stage, already surveyed, ends with the 
production of Staeet Lavevder in 1888. Up to this point 
its author, Mr Pinero (b. 1855), stood practically alone, 
and had won his chief successes as a humorist Mr 
Henry Arthur Jones (A 1851) was known as little more 
than an able mclodramatist, though in one play, Saints and 
Sinners (1884), ho had made some attempt at a serious 
study of provincial life. Mr R. C. Carton (A 1856) had 
written, in collaboration, one or two plays of slight 
account. Mr Sydney Grundy (4. 1848) had produced 
scarcely any original work. None of the other dramatists 
of to-day had as yet apiiearod on the horizon. The 
second stage may be taken as extending from 1889 to 
1893. On 24th April 1889 Mr John Hare ojienod the 
now Garrick Theatre with Tlvs Projiigaie^ by Mr Pinero — 
an unripe and superficial piece of work in many ways, but 
still a great advance, both in ambition and achievement, 
u(K)n any original work the stage had seen for many a year. 
With all its faults, this play notably enlarged at one 
stroke the domain oi)eu to the English dramatist. And it 
did not stand alone. The same ytiar stiw the production of 
two plays by Mr Jones, Wealth and Tfue Middleman^ in 
wliich a distinct effort towards a serious criticism of life 
was observable, and of two plays by Mr Grundy, A FooVs 
Paradise and A White Lie^ which, though very French in 
method, were at least original in substance. Mr Jones 
during the next tw^o years made a steady advance with 
Jvdah (1890), his first really mature i)roduction, and The 
Dancing Girl and Tli/e Crusaders (1891), in the latter of 
which ho made his first attem[)t to work the vein of social 
satire. Mr Pinero in these years was putting forth less 
than his whole strength in The Caldnet Minister (1890), 
Lady ilcm/iitif id n\\<\ 71m Times (1891), and The Amazons 
(March 1 893). But meanwhile new talents were coming 
forward. The management of Mr George Alexander, 
which ojKined at the Avenue Theatre in 1890, but 
was transferred in the following year to the 8t James’s, 
brought prominently to the front Mr Carton, Mr Haddon 
Chambers, and Mr Oscar Wilde. Mr Carton’s two 
sentimental comedies, Sunlight and S/uidow (1890) and 
Lifmrty JIall (1892), show^ excellent literary workman- 
ship, but did not yet reveal his true originality as a 
humorist. Mr Hacldon Chambers’s work (notably 71m 
Idler ^ 1891) was as yet sufficiently commonplace ; but in 
Lady Windermere's Fan (1892) Mr Oscar Wilde showed 
himself at his first attempt a brilliant and accomplishod 
dramatist. Mr Wilde’s subsequent plays, A Woman of No 
Im})ortanc€ (1893) and An Ideal Husband and The 
Invportaime of being Earnest (1895), though marred by 
mannerism and insincerity, did much to promote the 
movement wo are here tracing, and his painful downfall 
gave it a distinct, though temporary, check. 

As the jiroduction of The Profligate marked the opening 
of the second period in the revival of English drama, so 
the production of the same author’s Tim Second Mrs 
Tanqveray is very clearly the startiug-ix)int of the third 
peri(^ — of the phase of development still in progress. 
Before attempting to trace its course, however, we may do 
well to glance at certain conditions which probably 
influenced it. 

In the first place, economic conditions. The Bancroft- 
Robertson movement at the old Prince of Wales’s, be- 
tween 1865 and 1870, was of even more importance 
from an economic than from a literary point of view. 
By making their little theatre a luxurious place of resort, 
and faithfully imitating in their productions the accent, 
costume, and furniture of upper and upper - middle 
class life, the Bancrofts had initiated a reconciliation 


between Society and the Stage. Throughout the middle 
decades of the century it was the constant complaint of 
the managers that the world of wealth and fashion was by 
no means to be tempted to the theatre. The Bancroft 
management changed all that. It was at the Prince of 
Wales’s that half-guinea stalls were first introduced ; and 
these stalls were always filled. As other theatres adopted 
the same policy of upholstery, both on and off the stage, 
fashion extended its complaisance to them as weU. In 
yet another way the reconciliation was promoted — by the 
ever-increcusing tendency of young men and women of good 
birth and education to seek a career upon the stage. For 
the past fifteen years, then, the theatre has been one of 
the favourite amusements of fashionable (though not 
necessarily of intellectual) Society. It is often contended 
that the influence of the sensual and cynical stall audience 
is a pernicious one. In some ways, no doubt, it is 
detrimental ; but there is another side to the case. Even 
the cynicism of Society marks an intellectual advance upon 
the sheer rusticity which prevailed during the middle years 
of the 19th century and accepted without a murmur 
plays (original and adapted) which bore no sort of relation 
to life. In a celebrated essay published in 1879, Matthew 
Arnold dwelt on the sufficiently obvious fact that the 
result of giving English names and costumes to French 
characters was to make their sayings and doings 
utterly unreal and ** fantastic.” During the years 
of French ascendancy, audiences had quite forgotten 
that it was possible for the stage to be other than 
“fantastic” in this sense. They no longer thought 
of comparing the mimic world with the real world, 
but were content with what may be called abstract 
humour and pathos, often of the crudest quality. The 
cultivation of external realism, coinciding with, and in 
part occasioning, the return of Society to the playhouse, 
gradually led to a demand for some approach to plausibility 
in character and action as well as in costume and 
decoration. The stage ceased to be entirely “ fantastic,’^ 
and began to essay, however imperfectly, the representation, 
the criticism of life. It cannot be denied that the 
influence of Society tends to narrow the outlook of 
English dramatists and to trivialize their tone of thought. 
But this is, in all likelihood, a passing phase of develop- 
ment; and cleverly trivial representations of reality are, 
after all, to be preferred to brainless concoctions of sheer 
emptiness. 

Quito as important, from the economic i>oint of view, 
as the reconciliation of Society to the stage, was the 
reorganization of the mechanism of theatrical life in 
the provinces which took place between 1865 and 1875. 
From the Restoration to the middle of the 19th century 
the system of “stock companies” had been universal. 
Every great town in the three kingdoms had its established 
theatre with a resident comjiany, playing the “ legitimate 
repertory, and comixsting, often by illegitimate means, for 
the possession of now London successes. The smaller 
towns, and even villages, were grouped into local “ circuits,”* 
each served by one manager with his troupe of strollers. 
The “circuits” supplied actors to the resident stock 
companies, and the stock companies served as nurseries 
to the patent theatres in London. Metropolitan “ stars ” 
travell^ from one country theatre to another, generally 
alone, 'sometimes with one or two subordinates in their 
train, and were “supported,” as the phrase went^ by the 
stock company of each theatre. Under this system, 
scenery, costumes; and appointments were often grotesquely 
inad^uate, and performances almost always rough and 
unfini^ed. On ^e other hand, the constant practice in a 
great number and variety of characters afforded valuable 
training for actors, and developed many remarkable talents. 
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As a source of revenue to authors, the provinces were 
practically negligible. Stageright was unprotected by 
law; and even if it had b^n protected, it is doubtful 
whether authors could have got any considerable fees out 
of country managers, whose precarious ventures usually 
loft them a small enough margin of profit 

The spread of railways throughout the country gradually 
put an end to this system. The “ circuits ’* disappeared 
early in the ’fifties, the stock companies survived until 
about the middle of the ’seventies. As soon as it was 
found easy to transport whole companies, and oven great 
quantities of scenery, from theatre to theatre throughout 
the length and breadth of Great Britain, it b^mo 
apparent that the rough makeshifts of the stock company 
system wore doomed. Here again wo can trace to the old 
Prince of Wales’s Theatre the first distinct impulse towards 
the new order of things. Robertson’s comedies not only 
encouraged but absolutely required a stylo of art, in 
mounting, stage-management, and acting, not to be found 
in the country theatres. To entrust them to the stock 
companies was well-nigh impossible. On the other hand, 
to (luote Sir Squire Bancroft, “ jnsrhaps no play was ever 
better suited than Caste to a travelling company; the 
fiarts being few, the scenery and dresses quite single, and 
consequently the expenses very much reduced.” tn 1867, 
then, a company was organized and rehearsed in London 
to carry round the provincial theatres as exact a repro- 
duction as possible of the London performance of Caste 
and Robertson’s other comedies. The smoothness of the 
rex^resentation, the delicacy of the interplay among the 
characters, were new to x>n)viucial audiences, and the 
success was remarkable. About the same time the whole 
Haymarket comxmny, under Buckstone’s management, 
began to make frequent rounds of the country theatres ; 
and other “touring combinations” were soon organized. 
It is manifest that the “combination” system and the 
stock company system cannot long coexist, for a manager 
cannot afford to keep a stock comx)any idle while a Tx)ndon 
combination is occux)ying his theatre. The stock com- 
|)anies, therefore, soon dwindled away, and were probably 
(Xuito extinct before the end of the ’seventies. Under the 
present system, no sooner is a X)lay an established success 
in London than it is reproduced in one, two, or three exact 
coxnes and sent round the jirovincial theatres (and the 
numerous suburban theatres which have sprung up since 
1896), Company A serving first-class towns, Oomx)any B 
the second-class towns, and so fortL The process is very 
like that of taking plaster casts of a statue, and the 
jjrovincial comxjanios often stand to their London originals 
very much in the relation of plaster to marble. Even the 
London scenery is faithfully roijroduced in material of 
extra strength, to stand the wear-and-tear of constant 
removal The result is that, instead of the square i)egs in 
round holes of the old stock comx)any system, provincial 
audiences now see iHJgs carefully adjusted to the particular 
holes they occupy, and often incapable of fitting any other. 
Instead of the rough x^orformances of old, they are now 
accustomed to performances of a mechanical and soulless 
smoothness. In some ways the gain is undeniable, in 
other ways the loss is great. The provinces are no longer, 
in any effective sense, a nursery of fresh talents for the 
London theatres, for the art acquired in touring combina- 
tions is that of mimicry rather tlmn of acting. Moreover, 
provincial playgoers have lost all personal interest and pride 
in' their local theatres, which have no longer any indi- 
viduality of their own, but serve as a mere frame for the 
I>resentation of a series of ready-made London pictures. 
Christmas pantomime is the only theatrical product that 
has any local flavour in it, and even it is very often only a 
second-hand London production, touched up with a few 


519 

topical allusions. Again, the railways which bring London 
l)roduction8 to the country take country i»laygoor8 by the 
thousand to London. The wealthier classes, in the Lanca- 
shire, Yorkshire, and Midland towns at any rate, do almost 
all their theatre-going in London, or during the autumn 
months when the leading London eouqmnies go on tour. 
Thus the better class of comedy and drama has a hard 
fight to maintain itself in the provinces, and the comx>anies 
devoted to melodrama and musical farccj enjoy an ominous 
X>ro]x>nderance of [>ox>ularity. 

[ On the whole, however — and this is the main point to 
ho observed with regard to the literary develoimient of the 
drama — the economic movement of the five-and-twenty 
I years between 1865 and 1890 was enormously to the 
I advantage of the dramatic author. A London success 
meant a long series of full houses at high prictis, on which 
he took a handsome X)crcentage. The provinces, in which 
a popular playwright would often hav(^ thnio or four plays 
going the rounds simultaneously, became a st€)ady source 
of income. And, finally, it was found x^^sible, even 
before international copyright came into force, to protect 
stageright in the United States, so that about the 
beginning of the ’eighties large receixits began to x)our in 
from America. Thus successful dramatists, instead of 
living from hand to mouth, like their x^redocessors of the 
previous generation, found themselves in comfortable and 
even opulent circumstances. They had leisure for reading, 
thought, and careful comiK>sitiou, and they could aflbrd to 
gratify their ambition with an occasional artistic exxieri- 
ment Failure might mean a momentary loss of prestige, 
but it would not sx)ell ruin. A distinctly x>i^gi*cBBive 
spirit, then, began to animate the leading English 
dramatists — a sx>irit which found intelligent sympathy in 
such managers as Mr John Hare, Mr George Alexander, 
Mr Beerbohm Tree, and finally Mr Charles Wyndham. 
Nor must it be forgotten that, though the laws of literary 
prox)erty, internal and international, are still far from 
X^erfect, it has been found iKissible during the i>astten 
years to print and publish plays without incurring loss of 
stageright either at home or in America. The playwrights 
of the generation have accordingly a motive for 

giving literary form and x^olish to their work which was 
quite inoperative with their predecessors, whose x)roductions 
were either kox)t jealously in manuscript or printed only in 
miserable and totally unreadable stage editions. It is no 
small stimulus to ambition to know that even if a x>lay 
prove to be in advance of the public to which it is originally 
presented, it will not x^erish utterly, but will, if it have 
any inherent vitality, continue to live as literature. 

Having now summed up the economic conditions which 
made for progress, let us glance at certain intellectual 
influences which tended in the same direction. The 
establishment of the Th^fttre Libre in Paris, towards the 
close of 1887, unquestionably marked the beginning of a 
Xxsriod of restless exx)eriment throughout the theatrical 
world of Euro{)e. M. Antoine and his 8UX>i)orters were in 
open rebellion against the artificial methods of 
Scribe and the Second Empire pla 3 rwrights. 

Their effort was to transfer to the stage the 
realism, the so-called “naturalism,” which had 
been dominant in French fiction since 1870 or earlier; 
and this naturalism was doubtless, in its turn, the out- 
come of the scientific movement of the century. New 
methods (or ideals) of observation, and new views as to 
the history and destiny of the racrcj, could not fail to 
produce a X)^foRR<l effect ux)on art ; and though the 
modern theatre is a cumbrous contrivance, slow to adjust 
its orientation to the winds of the spirit, even it at last 
began to revolve, like a rusty windmill, so as to fill its 
sails in the main current of the intellectual atmosphere. 
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Under the section Freruih Drama, (below), the history of 
the Th^tre Libre is outlined. Within three or four 
years of its inception M. Antoine’s experiment had been 
imitated in Germany, England, and Americai. The Freie 
Hiiline of Berlin came into existence in 1889, the Inde- 
jiendent Theatre of London in 1891. Similar enterprises 
were set on foot in Munich and other cities. In America 
several less formal experiments of a like nature were 
attempted, chiefly in Buston and Now York. Nor must 
it be forgotten that in Paris itself iJie Thd&tre Libre did 
not stand alone. Many other ih46Are% h c6ii sprang up, 
under such titles as “ Thc^iltre d’Art,” “ Th^tro Moderne,” 
“ Th^&tre de 1’ Avenir Dramatique.” The most important 
and least ephemeral was the ** Theatre de I’CEuvre,” founded 
in 1893 by M. Lugnd-Po^, which represented mainly, 
though not exclusively, the symbolist reaction against 
naturalism. 

The imimlse which led to the establishment of the 
Th^tre Libre was, in the first instance, entirely French. 
If any foreign influence heljied to shape its course, it was 
that of the great Russian novelists. Tolstoi’s Puismvae 
des TMhre» was the only “ exotic ” play announced in M. 
Antoine’s opening manifesto. But the whole movement, 
in PVauce and elsewhere, was soon to receive a potent 
stimulus from a somewhat unlikely quarter. Born in 
1828, the Norwegian jKjet Henrik Ibsen was already an 
old man before his fame became European. His youth 
and middle life had been devoted to romantic tragedy and 
sat^c drama in verse. Not till 1877 did he finally 
rMrict himself to prose and to the modern world. In the 
series of plays which then followed he anticipated the 
process of evolution which was to load, both in France and 
Germany, through prosaic realism to an intensely imagin- 
ative treatment of everyday life, touched here and there 
with symbolism. As a matter of fact, the author of 
Brand and Peer Gyni was above all things a poet. In 
essaying a literal and photographic transcript of reality, 
he was merely, as it were, trying a new set of tools. Ho 
is least himself in his most prosaic play. Pillars of Society. 
In its successors the i>oet gradually but decisively 
reasserts himself, and shakos off the trammels of the 
thi^oretic realist. Still, there was a sufficient element of 
realism, narrowly so called, in A DolVs IJonse^ GihostSf An 
Enemy of tli/e People^ and The Wild Duck to awaken the 
enthusiasm of the realist party, just as the symbolists 
afterwards hailed with delight TJie Jjody from the Sea, 
The Master Builder, and Little Eyolf. 

Ibsen’s early romantic plays had been known in Germany 
ainco 1875. In 1878 Pillars of Society, and in 1880 
Dallas House, achieved wide ]X)tmlarity, and held the 
German stage side by side with A Bankruptcy, by 
Bjdrnstjerno Bjornson (6. 1832). But these plays had 
little influence on the German drama. Their methods 
were, indeed, not essentially different from those of the 
French school of the Second Empire, which were then 
dominant in Germany as well as everywhere else. It was 
Ghosts (acted in Augsburg and Meiningen 1886, in Berlin 
1887) that gave the impulse which, coalescing with the 
kindred impulse from the French Th^&tre Libre, was destined 
in the course of a few years to create a now dramatic 
literature in Germany. During the middle decades of the 
century Germany had produced some dramatists of solid 
and even remarkable talent, such as Friedrich Hebbel 
1813-1865), Heinrich Laube (1806-1884), Karl Gutzkow 
1811-1878), and Gustav Freytag (1816-1896). Even the 
generation which held the stage after 1870, Paul Hoyse 
if. 1830), Paul Lindau (A 1839), and Adolf Wilbrandt 
(6. 1837), with numerous writers of light comedy and 
farce, such as Wichert, Blumenthal, Von Moser, L’Arronge, 
and Schouthan, had produced a good many works of some 


merit. But^ in the main, French artificiality and frivolity 
predominated on the German stage. In point of native 
talent and originality, the Austrian popular playwright 
Ludwig Anzengruber (1839-1889) was probably well 
ahead of his North German contemporaries. It was in 

1889, with the establishment of the Berlin Freie Biihne, 
that the reaction definitely set in. In Berlin, as after- 
wards in London, Ghosts was the first play produced on 
the out})Ost stage, but it was followed in Berlin by a 
very rapid development of native talent. Less than a 
month after the performance of Ibsen’s play, Gerhart 
Hauptmann (6. 1862) came to the front with Yor Son- 
nenaufgany, an immature piece of almost unrelieved 
Zolaism, which he soon followed up, however, with much 
more im|x>rtant works. In Das Frisdensfest (1890) 
and Einsams Menschen (1891) ho had transferred his 
allegiance from Zola to Ibsen. His true originality first 
manifested itself in Die Weber (1892) ; and since that 
time he has produced nine or ten plays in several different 
styles, but aU bearing the stamp of a potent individuality. 
His most popular productions have been the dramatic 
poems Hannele and Die Verssmhene Glocke, the low-life 
comedy Der Biberpeh, and the low-life tragedy Fuhrwann 
Henschel. Other remarkable playwrights l^donging to 
the Freie Biihne group are Max Hall^ (A. 1866), author 
of Jugend and Mutter Erde, and Otto Erich Hartleben 
{b. 1864), author of Hanna Jagert and Rosenmmixig. 
These young men, however, so quickly gained the ear of 
the general public, that the need for a special ^^free 
stage” was no longer felt, and the Freie Biihne, having 
done its work, ceased to exist. Unlike the French Th^fttre 
Libre and the English Iudei)endent Theatre, it had been 
supiK>rted from the outset by the most influential critics, 
and had won the day almost without a battle. The pro- 
ductions of the new school soon made their way even into 
some of the subventioned theatres ; but it was the unsub- 
ventioned Deutsches Theater of Berlin that most vigorously 
continued the tradition of the Freie Biihne. One or two 
playwrights of the now generation, however, did not 
actually belong to the Freie Biihne group. Hermann 
Sudermann {b. 1857) })roduced his first play, Die Ehre, in 
1888, the year before the Freie Biihne came into existence, 
and his most famous work, UeinuU, in 1892. In him the 
influence of Ibsen is very clearly perceptible; while 
Arthur Schnitzler of Vienna, author of Liebelei, may rather 
be said to derive his insjuration from the Parisian now 
comedy.” 

The promoters of the Th4fitre Libre had probably never 
heard of Ibsen when they established that institution, but 
throe years later his fame had reached France, and Les 
Revenants was produced by the Th^tre Libre, 29th May 

1890. Within the next two or three years almost all his 
modem plays were acted in Paris, most of them either by 
the Th^&tre Libre or by L’CEuvre. Close upon the heels 
of the Ibsen influence followed another, loss potent, but by 
no means negligible. The exquisite tragic symbolism of 
Maurice Maeterlinck if. 1862) began to find numerous 
admirers about 1890. In 1891 his one-act play VIntruse 
was acted ; in 1 893, PelUas et Milisamde. By this time, too, 
the reverberation of the impulse which the Thd&tre Libre 
had given to the Freie Biihne began to bo felt in France. 
In 1893 Hauptmann’s Die Weber was acted in Paris, and, 
being frequently repeated, made a deep and luting 
impression. 

The English Th4fttre Libre, the Independent Theatre, 
opened its first season, 13th March 1891, with a performance 
of Ghosts. This was not, however, the first introduction 
of Ibsen to the English stage. On 7th June 1889 (six 
weeks after the production of The Profligate), A DolVs 
House was acted at the Novelty Theatre, and ran for three 
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weeks, amid a storm of critical controversy. In the same 
year FUlare Society was presented in London. In 
1891 and 1892 A DclVe Htme was frequently acted; 
Romcrehdm was produced in 1891, and again in 1893; 
in May and June 1891 Iledda, OahUr had a run of several 
weeks ; and early in 1893 The Master BuUder enjoyed a 
similar passing vogue. During these years, then, Ibsen 
was very much “in the air” in England, as well as in 
France and Germany. The Independent Theatre, in the 
meantime, under the management of Mr J. T. Qrein, 
found but scanty material to deal with. It presented 
translations of Zola’s Thdrhe and of A Vieit^ by the 

Danish dramatist Edward Brandes ; but it brought to the 
front only one English author of any note, in the person 
of Mr George Bernard Shaw (b, 1856), whose “didactic 
realistic play,” Widowers* Houeee^ it produced in December 
1892. In France and Germany the Free Theatres were 
like artesian wells, tapping rich subterranean reservoirs 
which only awaited an outlet In England it must be 
owned that the most industrious boring (ominous word !) 
produced only a meagre trickle. It appeared that all the 
available talent was already at the surface. 

None the less is it true that the ferment of fresh 
energy, which between 1887 and 1893 had created a 
now dramatic literature both in France and in Germany, 
was distinctly felt in England as well. England did not 
take at all kindly to it. Humours (some of them too 
well founded) of the excesses of cynical crudity perpetrated 
in the French thAdtree h c6U established a very general 
[irejudice against the whole movement. Nor did the 
productions of Ibsen’s plays tend to soothe the alarmed 
susceptibilities of the critics and the public. They were 
received with an outcry of horror and reprobation, the 
echoes of which have not yet died away. A great part of 
this clamour was due to sheer misunderstanding, but some 
of it, no doubt, arose from genuine and deepnseated dis- 
taste, which oven i)orfoct comprehension would have loft 
unaltered. As for the dramatists of recognized standing, 
they one and all, both from policy and from conviction, 
adopted a hostile attitude towards Ibsen, expressing at 
most a theoretical respect overborne by practical dislike. 
To represent that they imitated him would be to mis- 
represent them grossly. Consciously and voluntarily they 
did nothing of the sort Yet his influence permeat^ the 
atmosphere. Ho had revealed possibilities of technical 
stagecraft and psychological delineation that, once realized, 
were not to bo finished from the mind of the thoughtful 
playwright They haunted him in spite of himself. Still 
subtler was the influence exerted over the critics and the 
more intelligent public. Deeply and genuinely as many 
of them disliked Ibsen’s works, they found, when they 
returned to the old-fashioned play, l^e adapted frivolity 
or the home-grown sentimentalism, that this they disliked 
still mora On every side, then, there was an instinctive 
or deliberate reaching forward towards something new; 
and once again it was Mr Pinero who ventured the decisive 
step. 

On 27th May 1893 The Second Mrs Tcmpi/eray was 
produced at the St James’s Theatre. This is not the 
place for a detailed criticism of the play, or an attempt to 
forecast its ultimate status in English literature. Whether 
it will be acted flfty years hence is a question which the 
future may safely be left to answer. What here concerns 
us is the historical fact— questioned only by critics who 
have been denied a sense of proportion — ^that with The 
Second Mrs Tomqweray the English acted drama ceased to 
be a merely insult product, and took rsmk in the literature 
of Europe. Here was a play which, whatever its faults, 
was obviously comparable with the plays of Dumas, of 
Budermann, of Bjomson, of Echegaray. It might be 
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better than some of these plays, worse than others ; but 
it stood on the same artistic level. The fact that such a 
play could not only be produced, but could brilliantly 
succeed, on the London stage ^ve a potent stimulus to 
progress. It encouraged ambition in authors, enterprise 
in managers. What Uemani was to the romantic move- 
ment of the ’thirties, and La Dame aux Camiiias to the 
realistic movement of the ’fifties, The Second Mrs Tan- 
qiieray has been to the movement of the ’nineties towards 
the serious stage-jiortraiture of English social life. All 
the forces which we have been tracing — liobertsonian 
realism of externals, the leisure for thought and experi- 
ment involved in vastly imx)roved financial conditions, the 
substitution in France of a simpler, subtler technique for 
the outworn artifices of the Bcribe school, and the electric 
thrill communicated to the whole theatrical life of Europe^ 
by contact with the genius of Ibsen — ^all these slowly 
converging forces coalesced to produce, in The Second Mrs 
Tanqveray^ an epoch-marking play. 

Even the critics, few but insistent, who deny all merit 
to Tfie Sec<ynd Mrs Tamqveray^ cannot fail to be struck 
by what, on their theory, must seem an extraordinary 
coincidence: the fact that the English plays produced 
since 1893 have been, on an average, incom}>arably better 
than those produced before that date. Mr Pinero himself 
has given us five plays — Tfte Notorious Mrs Ebbsmith^ 
The Benefit of the Douht^ The Frimess and the Butterfly^ 
Trelawny of the “ Wells^^ and Tite Gay Lord Qnex — any 
one of which it would be absurd to comi>aro with the very 
best of his earlier productions. Though more uneqm^ m 
workmanship than TJte Second Mrs Tawjfueray^ they 
show a marked advance even upon that play in originality 
of conception and intellectual force. In January 1893 
Mr Charles Wyndham initiated a new policy at the 
Criterion Theatre, and produced an original i>lay, The 
Bauble-S^top, by Mr Henry Arthur Jones. Though not 
quite without merit, it belonged very dLstinctly to the 
pre-Tanqueray order of things ; whereas in T/te Case of 
Rebellious Susan, jiroduced in the following year at the 
same theatre, Mr Jones showed an almost startlingly sudden 
access of talent. From this level ho has never seriously 
declined, and in some plays, notably in Muduiel and his 
Lost Angel (1896), in that admirable comedy 7'he Liars 
(1897), and in Mrs Dane's Defence (1900), ho has risen 
well above it. Mr Sydney Grundy has produced since 
1893 by far his most imiwrtant original worlw, The Greatest 
of These (1896) and The Debt of llouovr (1900). Mr H. 
C. Carton, breaking away from the somewhat laboured 
sentimentalism of his earlier manner, has given us since 
1898 three light comedies of thoroughly original humour 
and of excellent literary workmanship — ZoSrrf and Ijody 
Algy, Wheels within Wheels, and Lady Iluntworth's Ex- 
periment, Mr Haddon Chambers, in The Tyranny of 
Tears (1899) and The Awakening (1901), has produced two 
plays of a merit scarcely even foreshadowed in his earlier 
efforts. Moreover, a now generation of playwrights has 
come to the front which, if it has not as yet produced any 
quite masterly work, has time before it in which to fulfil 
its hig h promise. Its most notable ropresentotives are 
Mr J. M. Barrie, whoso Wedding Guest (1900), amid 
many crudities, showed real power; Mrs Craigie (“John 
Oliver Hobbes ”), who has produ^ in The Ambassador 
(1898) a comedy of fine accomplishment; and Mr H. V. 
Esmond, who has passed from light comedy in One 
Summer's Day (1897) to sentimental tragedy in Grierson's 
Way (1899), and back to social comedy in The Wildenmess 
(1901). The indubitable though too self-sufficient talent 
of Mr George Bernard Shaw defies classification. Passing, 
often in one and the same play, from serious drama to the 
most whimsical extravaganza, it entirely subordinates the 
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portrayal to the criticism of life, or in other words, to the 
expression of Mr Shaw's very iieculiar individuality. Two 
of his comedies, however, Arm% and the Man (1S94) and 
The DeviVe Dieciple (1898), have had some success on the 
American stage ; and occasional i»erformance8 have proved 
that the wit of Candida and You Never Cam, Tell is at 
least as etlective in the theatre as in the pages of Flaye^ 
Pleaeani and Unpleamnt (1898). 

It is not, of course, suggested that Tlue Second Mrs 
Tanqvsray was the cause of that enlargement in the aims 
and methods of drama which has marked the years since 
its production. It was rather the decisive symptom of a 
pre-existent tendency. Mr Pinero demonstrated to authors, 
managers, and the public the unreality of that superstition 
which declared the modern English stage foredoomed to 
intellectual imiwtence. Other pla 3 rwrights have succeeded, 
not by imitating him, but simply by availing themselves 
of the extension of frontier which, at two strides, as it 
were, marktid by The Projiigate and Mre Tanqueray^ ho 
had vindicated for his craft. These two plays constituted 
an “effective occupation” of territory hitherto supposed 
iiiaccossilde to the British dramatist — territory which 
now belongs to the public domain. To the unprejudiced 
observer it is manifest that the English drama of to-day 
stands on a totally different plane from that which it 
occu pil'd twenty-five, or even fifteen, years ago. Yet it is 
still far from taking the ])lace it ought to take in the 
intellectual life of the country. For one thing, it has 
still to struggle against unfortunate financial conditions, 
of which the most iiamj)ering is the necessity of ap|)oaling 
to an enormous pul)lic on pain of finding none at all. 
Tliere is no middle course between a continuous run of at 
leiAst three months and absolute failure. If only as offer- 
ing a lo()j>hole of c^scajK) from the pressure of the long-run 
system, the endowed Ue[)crtory Theatre for which Pro- 
fessor Ward sighed in concluding, in 1877, his article 
Drama in the ninth edition of this work, is as much as 
ever to Ixs desiderahid. 8ome of the limitiitions of the 
modern English drama, however, are to be traced, not to 
exf/crual conditions, but to a certain narrowneas of outlook 
on the ])art of the authors themselves, combined with a 
delicieni^y in what may be called, in the largest sense of 
the term, j»liiloso])liic grasp of life. Most of the leading 
playwrights of Groat Britain have served their apprentice- 
ship eitiier as actors or as adapters and melodramatists. 
They have Ixjgun at the Ixjttom of the ladder, and have 
in their early years acquired technical skill (some of which 
they have afterwards had to unlearn) to the comparative 
ijxclusion of intellectual culture. Only a few have 
approached the special work of the dramatist fK)m the 
side of general literary accomplishment. Chief among 
the latter class sUimls Mr Stephen Phillips {Jk 186G), who 
had won distinction as a jioet before his Paolo and Fran- 
cesca (published 1899) gave proof of his power as a 
dramatist. The success of his tragedy of Herod (1 900) 
luis awakened ho|K?s of a revival of poetic drama, which 
have boon strengthened by the almost simultaneous revival 
in the younger gtmeration of actors of the power of speak- 
ing verse with smoothntiss and sonority. 

The American drama has during the past decade shown 
a progressive tendency as marked, if not quite as vigorous, 
as that which we have Innsn tracing in England. Down 
to about 1890 the influence of France had been even more 
predominant in America than in England. The only 
American dramatist of eminence, Mr Bronson Howard 
(6. 1842), was a disciple, though a very able 
one, of the French school. A certain stirring of 
native originality manifested itself during the 
’eighties, when a series of semi-improvised farces, associ- 
ated with the names of two actor-managers, Harrigan and 


Hart, depicted low life in New York with real observation, 
though in a crude and formless manner. About the 
same time a native style of popular melodrama began 
to make its appearance — a play of conventional and 
negligible plot, which attracted by reason of one or 
more faithfully observed character-types, generally taken 
from country life. The Old Homeetead^ WTitten and 
acted by Denman Thompson, was the most jwpular 
play of this class. Bude as it was, it distinctly fore- 
shadowed the subsequent course of development. The 
drama, indeed, has simply followed in the track of fiction. 
Almost every district and every city in tlie Union has its 
novoUst-intorpreter who faithfully studies, with more or 
leas ability, local character-tyi)es and their environment ; 
and it is in similarly attaching itself to definite localities 
that the American drama has done its best work. Ibsen 
has had little or no influence in America, but the stimulus 
of the Th(jfttre Libre has been felt to some extent in various 
experimental enterprises. It w*as at a sort of Fi-co Theatre 
in Boston that Mr James A. Herne (d. 1901) produced in 
1891 his realistic drama of modern life, Margaret Fleming^ 
which did a great deal to awaken the interest of literary 
America in the theatrical movement. Mr Heme, an actor 
and a most accomplished stage-manager, next produced a 
drama of rural life in New England, Shore Acree (1892), 
which made an immense [lopulur success. It w^as a play 
of the Old Honteetead tyi)e, but very mud) more coherent 
and artistic. His next play, Griffith Davenpoid (1898), 
founded on a novel, was a drama of life in Virginia during 
the Civil War, admirable in its strength and (]uict sincerity ; 
while in his last work. Sag Harbour (1900), Mr Horne 
returned to the study of rustic character, this time in Long 
Island. Mr Herne showed human nature in its more 
obvious and straightforward aspects, making no attem]>t 
at psychological subtlety ; but within his own limits he was 
an admirable craftsman. The same i)rooccuj)ation with 
local colour is manifest in the plays of Mr Augustus M. 
Thomas, a writer of genuine humour and originality. His 
localism announces itself in the very titles of his most 
|>opular plays — Alabama^ In Mizzovra, Arizona, Mr 
Clyde Fitch, a young i^layw'right of indubitable ability, 
has made experiments in several directions, notably in 
that of quasi-historical drama {Nailum Hale^ Barbara 
Frietchie\ but his chief bent seems to be in the direction 
of social drama on the French model Mr William 
Gillette, a very j)opular actor, has written several melo- 
dramas of such marked originality and power as almost 
to raise them to the rank of literature. It must bo said, 
howevor, that the financial conditions of the American 
stage ore oven more hostile to original drama than those 
which we have noted in England, while the fact that 
American managers have not only the French but the 
English stage to draw upon, tends to restrict the field 
open to native endeavour. 

It remains to say a few' words of the English literary 
drama, as opposed to the acted di'ama. The two classes 
are not nearly so distinct as they once were; but plays 
continue to bo produced from time to time which are 
wholly unfitted for the theatre, and others which, though 
they may be experimentally placed on the stage, make their 
appeal rather to the reading public. Concluding 
in 1877 his survey of the English drama. Dr 
Ward remarked, “The latest English dramatic 
I)oet is Tennyson.” The late Poet Laureate had in his 
old ago attempted an art which is scarcely to bo mastered 
after the energy of youth has passed away. He continued 
to the last to occupy himself more or loss with drama, 
and all his plays, except Harold^ fomid their way to 
the stage. The Cup and Bechet^ as we have s^n, met 
with a certain success, but The Promise of May (1882), 
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an essay in contemporary drama, was a disastrous failure, 
while The Falcon (1879) and The Foresters (acted by an 
American company in 1893) made little impression. 
Lord Tennyson was certainly not lacking in dramatic 
faculty, but he worked in an outworn form which ho 
had no longer the strength to renovate. Mr Swinburne 
has continued now and then to cast his creations in the 
dramatic mould, but it cannot be said that his dramas 
have attained either the vitality or the i)opularity of 
his lyrical poems. Mary Stuart (1881) brought his 
Marian trilogy to a close. In Locrim he produced a 
tragedy in heroic couplets — a thing probably unattempted 
since the age of Dryden. The Sistet's is a tragedy of 
modern date (1816), with a medueval drama inserted 
by way of interlude. Rosamwnd^ Queen of Hye Lombards 
(1899), perhaps approached more nearly than any of his 
former works to the concentration essential to drama. 
It may be doubt(id, however, whether his copious and 
ebullient stylo could ever really subject itself to the 
trammels of dramatic form. Of other dramas on the 
Elizabethan model, the most notable, perhaps, have been 
the works of two ladies who adopt the pseudonym of 

Michael Field.” They have written Callirrltoe (1884), 
Bratus Ultor (1887), and many other dramas, all of 
which show considerable power of imagination and ex- 
pression, but are burdened by a deliberate archaism both 
of technique and style. Mr Alfred Austin has put forth 
several volumes in dramatic form, such as Savonarola 
(1881), Prince Lueifer (1887), and Erujland's Darling 
(1896). They are laudable in intentiou and fluent in 
utterance. Notable additions to the purely literary drama 
wore made by Mr Robert Bridges in his Prometheus 
(1883), Nero (1885), The Feast of Bacchus (1889), and 
other solid plays in verso, full of science and skill, but 
less charming than his lyrical j)oems. Sir Lewis Morris 
made a dramatic experiment in Gycia^ but has not been 
encouraged to re^ieat it. 

Poets of a younger generation have contributed some 
noteworthy works to the literary drama. Mr John David- 
son’s volume of Plays contains more jMjetry, jwrhajKs, 
than drama properly so called, but is by no means a 
negligible production. In his earlier efforts, such as An 
Unhistorical Pastoral^ Mr Davidson gave himself uj) to 
luxuriant imitation of Shakes^mre in his most luxuriant 
mood ; but there is strong writing in Smith : a Tragedy 
(1886), and genuinely dramatic vigour in Bruce : a Chron- 
icle Play (1884). Scaramouch on Naxos (1888) is a 
somewhat too fantastic fantasy. Mr W. B. Yeats has 
written two plays on subjects borrowed from Irish folk- 
lore : The Countess Katfdeen (1892) and The Land of 
Hearts Desire (1894). They are tender and exquisite 
l)oems, with a real element of drama in them, and both 
have met with some acceptance on the stage. “John 
Oliver Hobbes” (Mrs Craigie) has produced in Osl}em 
and Ursyne (1899) a tragedy of considerable merit, marred 
by obscurities of style. Mention has already been made 
of the plays of Mr Stephen Phillips, which belong no 
less to theatrical than to literary drama. From the 
point of view of literary history, Mr Phillips may 
l|e regarded as a rebel against the supremacy of the 
Elizabethan tradition in English poetic drama. While 
choosing romantic subjects, he seeks to give them classic 
dignity, repose, and compression. He htis shown a gift 
of dramatic story-telling unequalled among the poets of 
our time, while in his diction he has avoided at once 
the obscurity arising from over-conciseness and the tedium 
involved in redundant verbiage. 

The collaboration of Robert Louis Stevenson with Mr 
William Ernest Henley produced a short series of inter- 
esting experiments in drama, two of which. Beau Austin 


523 

(1883) and Admiral Guinea (1884), have more than a 
merely ex^wrimental value. The former is uii emotioiuil 
comedy, treating with i-aro distinction of tt)U(‘h a difficult, 
almost an imiwssible, subject; the latter is a nauticiil 
melodrama, raised by force of imagination and diction 
into the region of literatui e. It is much to U? iigrctted 
that, in the later years of Stevenson’s life, his health, 
and the absence from England which it entailed, should 
have kept the collaborators so much apart as to prevent 
the continuance of the series. 

The most prolific and, it would seem, the ablest of 
the hterary contingent — of those, that is to say, who do 
not approach the drama primarily through tlie stage-door 
— is Mr George Bernard Shaw, whose three volumes, 
Plays^ Pleasant and Unpleasant^ and Plays for Puritans, 
contain some very remarkable writing. After some insig- 
nificant and needlessly disagreeable ’))rentice-[>icces, Mr 
iShaw produced, in Mrs WaiTen^s Profession, a <lrania of 
i*emarkable, though crude, iK)wer, and in Anns and llte 
Man a brilliant comedy-extravaganza. The same descrij>- 
tion applies t() i om Never Can Tell and Captain, Brass 
boumVs Conversion ; wliikj The DemVs Disciple is a .satiric 
melodrama, and Cevsar and Cleopatra a curious coiiqwund 
of historic drama with tojfical burle.sque. Mr George 
Moore luvs made two exi>eriinents in drama — The Strike 
at Arlingford and The Bendimj of the Bough. The latter, 
with its somewhat ill-digcstc(i symbolism, is a character- 
istic outcome of the Irish Literary Jklovement, to which 
we also owe Mr Edward Martyn’s sonibiHi but able drama. 
The Heather Field, and Ills tragic fanta.sy entitled Maeve. 
Other published plays of interest are Mr Alfred 8utro^s 
Cam of Illusion, and Mr GiU)ert Murray’s Carlyon Sahih 
and Andromache, tlie latter a noteworthy attempt to go 
to the very sources of Greek iusjnratiou and treat a saga- 
theme in the saga .spirit. (w. a.) 

French Drama (since 1875). — The la.st twenty • five 
years of tlio 1 9th century witnessed an im]>ortant change 
in the constructive nujthods, as well as in the moral tend- 
encies, of the French playwrights. The old favourites dis- 
apj)eare^d ; new men came to the front. Variou.s 
influences, some proceeding from foreign quarters, 
some clo.sply connected with tin' i»voliitioii of 
national thought and nianiiers, have Ixjen working, not very 
harmoniously, together, often in totally op]>osiU' dirccticms. 
It would be rash, and indeed almost impossible, to offer a 
general opinion on the French drama of this period, as no 
identity of moral jmrpose, and hardly any artistic* relation- 
ship, can he traced IwjtweKin the leading writei‘.s ; but it 
may be profitable to note the different exiieriments Avhich 
have been tried, more or less succes.sfully, during the last 
quarter of a century, and the crisis through which the 
French theatre has l)een slowly and laboriously woiking 
its way towards an unknown future. 

Of the two leading dramatists who nugned supreme 
over the hetute cotnedie in 1875, one, Emile Aughjr, had 
almost ended his career; but the other, Akjxandre Dunm.s, 
was to maintain his ascendancy for many years longer. 
Sardou’s fertility of invention, and extraordinary cleverness 
at manipulating a conqilicated intrigue, wei*e also greatly 
admhed, and much was exjiected from Edouard Pailleron’s 
brilliant and — as it seemed — inexhaustible wit in satiriz- 
ing the whims and weaknesses of high-lxirn and highly 
cultured society. Alexandre Dumas had created and still 
monopolized the problem play, of which Le Demi-Monde, 
Le FilsNatu/rel, 1^ Question d! Argent, Les Idles de Madame 
Auhray, La Femme de Claude, Mimsitur Alphome, La Visite 
de Noces, VEtranghre, Francillon, and Denise may be 
mentioned as the most characteristic sjKJcimens. The 
problem i)lay is the presentation of a particular case, with 
a view to a general conclusion on some important question 



DRAMA 


524 

of human conduct. This afforded the author, who was, in 
his way, a moralist and a reformer, excellent opportunities 
for humorous discussiojis and the display of that familiar 
eloquence which was his greatest gift and most effective 
faculty. Among other subjects, the social |)Osition of 
women had an all-powerful attraction for his mind, and 
many of his later plays were written with the object of 
placing in strong relief the remarkable inequality of the 
sexes, both as regards freedom of action and responsi- 
bility, in modern marriage. Like all the dramatists of his 
time, he adhered to Scribe^s mode of pky-writing — ^a 
mixture of the di'anui bau/rgeois^ as initiated by Diderot, 
and the comedy of character and manners, long in vogue 
— from the days of Molifere, Rognard, Destouches, and 
Marivaux, down to the beginning of the 19th century. 
In his prefaces Dumas often undertook the defence of the 
system which, in his estimation, was best calculated to 
serve the purpose of the artist, the humorist, and the 
moralist — a dramatist being, as he conceived, a combina- 
tion of the three. 

Though the majority of French j)laygoers continued to 
side with him, and to cling to the time-honoured theatrical 
beliefs, a few young men wei'e beginning to murmur 
against the too elaborate mecliauism and artiffeial logic. 
Scril)e and his successors, whose plays were a combination 
of comedy and drama, were wont to devote the first act 
to a brilliant and witty i)resentation of ijcrsonages, then to 
crowd the following scenes with incidents, until the action 
was brought to a climax about the end of the fourth act, 
invariably concluding, in the fifth, with an optimistic 
dinouemmtj just before midnight, the time appointed by 
police regulations for the closing of playhouses. At the 
same time a more serious and far-reaching criticism was 
levelled at the very princi[)leH on which the conception of 
human life was then deiiendent. A now philosophy, based 
on scientific research, hod been gradually gaining ground 
and fKJnetniting the French mind. A host of bold writers 
had been trying, with considerable firmness and continuity 
of j)urpose, to start a new kind of fiction, writing in jicrfect 
accordance with the determinist theories of Auguste Comte, 
Darwin, and Taine. The long-dis})uted success of the 
Naturalistic School carried evei^hing before it during the 
yetirs 1875-1885, and its triumphant leaders w'ero tempted 
to make the Ixjst of their advantage by annexing a new 
]>rovinco and establishing a footing on the stage. In 
this they failed signally, either when they were assisted 
by professional dramatists or when left to their own re- 
sources. It bcHiame evident that Naturalism, to be made 
acceptable on the stage, would have to undergo a special 
process of transformation and Ixs handled in a jieculiar 
way. M. Henry Becque succH^eded in embod 3 ring the new 
theories in two plays, which at first met with very indif- 
ferent success, but were revived at a Inter |)eriod, and finally 
obtained permanent recognition in the French theatre — 
even with the acquiescence of the most learned critics, 
when they discovered, or fancied they discovered, that M. 
Becque’s comedies agreed, in the main, with Moli^re’s 
conception of dramatic art. In Les Corheaux and La 
Parisienne the plot is very simple ; the episodes are in- 
cidents taken from ordinary life. No extraneous character 
is introduced to discuss moral and social theories, or to 
acquaint us with the i)sychology of the real dramatis 
peraonm, or to suggest humorous observations about the 
progress of the dramatic action. The characters are left 
to tell their own tale in their own words, which are some- 
times very comical, sometimes very repulsive, but purport 
to be always true to nature. Human will, which was the 
soul and mainspring of French tragedy in the 17 th century, 
and played such a paramount |wt in the drame bourgeois 
and the haute comHie of the 19th, appears in M. Becque’s 


plays to have fallen from its former exalted position and to 
have ceased to be a free agent. It is a mere passive instru- 
ment to our inner desires and instincts and appetites, which, 
in their turn, obey natural laws. Thus, in M, j^cque’s 
comedies, as in the old Greek drama. Destiny, not man, 
is the chief actor, the real but unseen protagonist. 

M. Becque was not a prolific writer, and when he died, 
in 1899, it was remarked that he had spent the last ten 
years of his life in comparative inactivity. But during 
these years his young and ardent disciples had spared 
no effort in putting their master’s theories to the test. It 
had occurred to a gifted and enterprising actor-manager, 
named Antoine, that the time had come for trying dramatic 
experiments in a continued and methodical manner. For 
this purpose he gathered around him a number of young 
authors, and produced their plays before a select audience 
of subscribers, who had paid in advance for their season- 
tickets. The entertainment was a strictly private one. 
In this way M. Antoine made himself independent of the 
censors, and at the same time was no longer obliged, to 
consider the requirements of the average playgoer, as is the 
case with ordinary managers, anxious, above all things, to 
secure long runs. At the Th4d.tre Libre the most successful’ 
play wus not to be jHirformed for more than three nights. 

llie reform attempted was to consist in the elimination 
of what was contrary to nature in Dumas’s and Augier’s 
comedies: of the intrigue parallele or underplot, of the over- 
numerous and improbable incidents which followed the 
first act and taxed the spectator’s memory to the verge of 
fatigue ; and, lastly, of the conventional denouement for 
which there was no justification. A true study of character 
was to take the place of Sardou’s com}>licated fabrications 
and Dumas’s problem plays. The authors would present 
the s^H^ictator with a fragment of life, but would force no 
conclusion ujion him at the termination of the play. The 
reformation in histrionic art was to proceed apace. The 
actors and actresses of the preceding })eriod had striven 
to give full effect to certain witty utterances of the 
author, or to preserve and to develop their own personal 
peculiarities or oddities. M. Antoine and his fellow- 
artists did their best to make the public realize, in every 
word and every gesture, the characteristic features and 
niling passions of the men and women they were supposed 
to represent. 

It was in the early autumn of 1 887 that the Th^&tre 
Libre opened its doors for the first time. It struggled on 
for eight years amidst unfailing curiosity, but not without 
encountering some adverse, or even derisive, criticism from 
a considerable portion of the public and the press. The 
Th^fttre Libre brought under public notice such men as> 
Courtelinc and George Anccy, who gave respectively, in 
Bonhouroche and La Dupe^ specimens of a comic vein called 
the ^^comique crueV* M. Fabre, in V Argent^ approached, 
if not surpassed his master, Henry Becque. M. Brieux, 
in Blanchette, gave promise of talent, which he has since 
in a great measure justified. In Les Fossiles and L*Fnver9 
d)une Sainte, by M. Fran 9 ois de Curel, were found evidences- 
of dramatic vigour and concentrated energy, allied with 
a remarkable gift for the minute analysis of feeling. M. 
Antoine’s activity was not exclusively confined to the 
efforts of the French NaturaUstic School ; he included the 
Norwegian drama in his programme, and successively pro- 
duced Sbveral of Ibsen’s plays. They received a large 
amount of attention from the critics, the views then ex- 
pressed ranging from the wildest enthusiasm to the bitterest 
irony. Francisque Sarcey was decidedly hostile, and M. 
Jules Lemaitre, who ranked next to him in authority, 
ventured to suggest that Ibsen’s ideas were nothing better 
than long-discaided social and literary paradoxes, borrowed 
from Fierro Leroux through George Sand, and returned to 
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the French market as novelties. It was only quite recently 
that Jokn Gabriel Borckmann received a warm tribute of 
admiration from M. Emile Faguet, the talented successor 
of M. Jules Lemaitre on the Journal dee Debcde, Without 
entering into a close consideration of the subject, it may 
be affirmed that up to the year 1902 Ibsen had not yet 
been understood by the French public at large, though 
his influence could be clearly tracxKl on thoughtful men 
like M. Paul Hervieu and M. Francis de Cure!. 

The authors of the Th^Atro Libre were sadly want- 
ing in tact and patience. They went at once to 
extremes, and, while trying to free themselves from an 
obsolete form of drama, fell into a state of anarchy. 
If a too elaborate plot is a fault, no plot at all is an 
absurdity. The old school had b^n severely taken to 
task for devoting the first act to the delineation of char- 
acter, and the delineation of character was now found to 
have extended over the whole play ; and worse still, most 
of these young men seemed to find pleasure in importing 
a low vocabulary on to the stage ; they made it their special 
object to place before the spectator revolting pictures of 
the grossest immorality. In this they were supported by 
a knot of noisy and unwise admirers, whose misplaced 
approval largely contributed towards bringing an other- 
wise useful and interesting undertaking into disrepute. 
The result was that, after the lapse of eight years, the 
little group collected round M. Antoine had lost in cohesion 
and spirit, that it was both less hopeful and less com{)act 
than it had been at the outset of the camimign. But 
some authors who had kept aloof from the movement were 
not slow in reaping the moral and intellectual profit of 
these tentative experiments. Among them must be cited 
M. George de Porto-Riche, M. Henri Lavedan, M. Paul 
Hervieu, M. Maurice Donnay, and M. Jules Lemaitre. 
The first-named is a veteran writer, but in Anwureuee ho 
revealed qualities unsuspected by those who witnessed his 
first literary efforts. M. Henri Lavedan, who has succeeded 
Henri Meilhac at the French Academy, has also inherited 
some of that writer’s brilliant faculty for light comedy and 
the portrayal of the gay Parisian world of pleasure and 
fashion. There is no wit, no humour, in M. Paul Hervieu, 
nothing bright or refreshing in hLs maimer. In two succes- 
sive plays, Lee Tenaillee and La Loi de VHornim^ he has made 
evident to all but prejudiced minds the inadequacy and 
ii\ju8tice of the marriage laws now existing in h>ance. It 
is admitted by fastidious judges that the third act of Lee 
Tenaillee is a model of masterly simplicity and dramatic 
concentration. M. Donnay, in his play entitled AimniSj 
has presented a fascinating love-story, which goes through 
all its natural phases without the addition of a single 
incident borrow^ from old scenic traditions. In his more 
recent works he has won only partial applause. He 
is still a master of light, easy-going dialogue, but his 
style and treatment become conventional and con- 
strained when he attempts drama. M. Jules Lemaitre, in 
his double capacity of critic and playwright, seems to have 
overlooked the salutary example set him by Maitre Jacques, 
who was both cook and coachman in the household of Har- 
pagon. He should have been warned against letting his 
two callings clash. His dramatic works may be describe as 
successful and clever efforts in all branches of the art, from 
tragedy down to farce, but he has achieved no decisive 
triumph in any particular field, perhaps because his freedom 
of invention heis been, to some extent, hampered by his 
critical faculties, or diverted towards the imitation of too 
many different lines. Alone among the authors of the 
ThdAtre Libre, M. Brieux has come to the front and secured 
fa. assured position on the regular stage. Instead of attack- 
ing the vices and fdlies of his times, he has made a name 
by satirizing the weak points or the wrong application of 
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certain fundamental principles by which modern institu- 
tions are supported. He mocked at universal suffrage in 
VEngrenage^ at art in Mmages dArtuies, at popular in- 
struction in Blanchette^ at charity in Lee BienfaUeurey at 
science in L'Evaeiony and, finally, at law in La Robe Rouge, 
Of Lee Troie FUlee de M, Fuponiy one is an old maid with a 
stroi^ bent towards mysticism, another is a star in the 
demi-monde, and the third is married. Neither religion, 
nor free love, nor marriage has made one of the three 
happy. I’he strange fact alxnit M. Brieux is that he pro- 
pounds Ills uncomfortable ideas with an incredible amount 
of dash and spirit. 

All the plays written by the above-mentioned authors, 
and by those who follow in their steps, have Ixjen said to 
constitute the “ new comedy.” But one may question the 
advisability of applying the same name to literary works 
which present so little, if any, family likene^ss. It was 
tacitly agreed to remove the intriciicies of the plot and 
the forced derwuement. But no one will trace in thos^^ 
plays the uniformity of moral purpose which would 
justify us in comj)rising them under the same head, as 
products of the same school. Then, befon^ the Natural- 
istic, or half-Naturalistic, School had attained to a practical 
result or takem a definite shajK?, a wave of Romanticism 
swept over the French juiblic, and in a measure brought 
back the old artistic and literary dogmas propounded 
by Victor Hugo and the generation of 1830. Signs of an 
approaching revival in French dramatic poetry have not 
l)een lacking during the last few years. The success of 
La Fille de Rolutuly by the Vicomte de Bornier, was re- 
stricted to the more cultivated classes, but the vogue of !M. 
Jean Richepiu’s Chemineau w^as at on(;o general and lasting. 
Cyrano de Bergeracy produced in the last days of 1897, 
brought a worldwide repubition to its young author, 
M. Edmond Rostand. This play combines sparkling wit 
and brilliancy of imagination with delightful touches of 
pathos and delicate tenderness. It was assumed that M. 
Edmond Rastand was endo^ved to an extraordinary degree 
Imtli with theatrical genius and the poetic facul ty. L^ A iglon 
fell short of this too favourable judgment. It is more 
a dramatic poem than a real drama, and the author 
handles histoiy with thcj same childish incompetence ami 
inaccuracy as Hugo did in Crmnwelly in Ruy /ite, and 
llemani. The |>ersistent aj>j)rol)ation of the public seems, 
however, to indicate a growing taste for i»oetry, oven whc‘n 
unsup|K)rted by dmniatic interest — a curious symptom 
among the least ^>octical of modern Euroi>eiin races. 

To sura up, the French, as regtirds the ])resent condition 
of their diama, are confronted with two alternative move- 
ments. Naturalism, furthered by science and philosojdiy, 
is contending against traditions three centuries old, and 
seems unable to crystallize into masterly works ; while 
romantic drama, founded on vague and exploded theories, 
has become embodied in ])roductions of real artistic beauty, 
which have been warmly welcomed by the general playgoer. 
It should nevertheless be noted that in Cyrano and 
UAiglon human will, which was the mainsj>ring of 
Corneille’s tragedy and Hugo’s drama, tries to reassert itself, 
but is baffled by circumstance, and has to submit to in- 
exorable laws. This shows that the victorious school will 
have to reckon with the doctrines of the defeated parly, 
and suggests that a determinist theatre may be tlie 
ultimate outcome of a compromise. (a. ft.) 

Drammeni a seaixrrt town of Norway, imrtly in co. 
Buskerud, partly in co. Jarlsberg and Laurvik, 33 miles 
by rail south-west from Christiania. In 1899 it owned a 
mercantile fleet of some 140 vessels of 88,700 tons aggregate, 
and its total foreign trade was valued at over one million 
sterling (exixrrts, £704,100; imports, £373,750), as 
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against £530,000 in 1887. The exports consist prin- 
cipally of timber (7,000,000 cubic feet in 1898) and wood- 
jiulp (136,250 tons), with i»ai)er, ice, and a little cobalt 
and nickel ore. Of these 58 jjer cent, of the timber and 
64 per cent, of the wood-pulp go to Great Britain. The 
iinjiorts consist chiefly of coal (127,000 tons in 1898) from 
Great Britain and machinery from Germany, Population 
(1875), 18,643; (1900), 23,091. 

DrftUflrhto* — The last decade of the 19th century 
witnessed a remarkable inci'ease in the ])0])ularity of the 
game of draughts (known also in the United States as 
“ (heckers ”). This was the result of several causes, chief 
among which were the establishment of championship 
tournaments, the institution of leagues similar to the 
football leagues, the insertion of “draughts columns” in 
several weekly newspaiDers, and tlie publication of the late 
James Lees s Guide to t/ie Gauut of Drawjkte^ a handlxK>k 
at once m;curate, fairly well arranged, and cheaii. To 
thew' causes, and to the c<jrrcsjiondence tournaments 
conducted by the editors of draughts columns, is also to 
1)0 attributed the improvement whicJi took jilaco in the 
standard of play of the average player, an imi>rovomont 
which inaiiifested itself both in tlie variety of openings 
played and in more accurate mid-game play. 

In January 1893 the first of the annual tournaments for 
tlie championshi]) of Scotland was held. These tourneys 
deservedly rank first among the events of the 
draughts year, on account of the nuinlx;r and 
ability of Scottish jdayers and the high standard 
of play which they have mainlined throughout the com- 
inditions. The following is a list of the* winners since the 
coinjKitition was instituted 

189;). AV. Hrydeii, fJIasgow. 1898. H. Freed man, Glasgow. 

1894. H. Stewart, Bluiradain. 1899. H. Frccdnian, Glasgow. 

1895. ll. Stewart, Blairadaiu. 1900. R. Stewart, Blairaaam. 

1890. K. Jordan, Kdinlmrgh. 1901. H. Stewart, Blairadam. 

1897. .1. Ferrie, (.'oatdykc, 1902. R. Stewart, Blairadam. 

'flii^ series of tournaments for the championship of 
England coinmenced in 1885. The English Draughts 
Association no>v holds these comjietitions Inennially. The 
following is a list of winners : — 

1S85. J. Sniilli, Sjiennyinoor. 1898. AV. Gardner, Leeds. 

1891. 11. Christie, Sunderland. 1900. A. liyiid, Manchester. 

1892. A. Jonlan, London. 

Similar tournaments are held in the Australian colonies 
and in Now Zealand, but not in America, though the 
game lias obtained a firm hold both in Canada and in the 
United States. In these countries the championship is 
decided by matches. 

In 1894 Jame.s Ferrie of CvOatdyke challenged James 
Wyllie, the fanwjus “Herd Jjaddie,” for tlie title of 
Champion Draughts Player of the World, an honour which 
the latter had held since 1 87 7. Ferrie won easily by thirteen 
games to six, but no doubt the severity of the defeat was in 
part duo to Wyllie*s advancing years. Ferrie, howwer, 
(lid not long retain his honours. In the Scottish tourna- 
ment held in January 1896 he met llichard Jordan and 
was defeated by him. In consequence a match was 
arranged lietwecn them for Ferric's title of Champion of 
the World, and the result was a win for Jordan by four 
games to three. In 1897 Jordan successfully defended 
his recently won title against K. Stewart, who had 
made a name for himself in the Scottish championship 
tournaments. The match, which was played at Edin- 
burgh, resulted in a victory for Jordan by four wins to 
two. In 1900 the champion visited Bioston, U.S.A., 
in res|)onse to a cliallenge from C. F. Barker, the 
American chamjnon. The result of the contest w^hich 
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ensued was a draw of two wins each, Jordan thus retain- 
ing his title. 

In 1884 the first international match between Scotland 
and England took place. It resulted in so decisive a 
victory for the north-countrymen that the contest was not 
renewed until ten years later. The matches played in 
1894 and 1899 alk) went strongly in favour of the 
Scotsmen, but the disparity between the teams was not so 
marked as in the first match, a result which may be 
attributed rather to improvement in the skill of tlie 
English players than to any falling off on the iiart of their 
opix>nent8. The following are the scores in the three 
matches : — 

1884. Scotland won by 36 games to 7. 

1894. Scotland won by 29 games to 15. 

1899. Scotland won by 42 games to 25. 

An objection frequently urged against draughts, and 
es])ecially as compared with chess, is that the game lacks 
8co{)e for variety. The charge is easily dis- - 
proved by a rough computation of the variations 
possible at draughts. We see that the first 
player has seven difierent ways in which he may 
make his first move, and that to each of these ^ 
seven moves his opponent has seven possible replies, 
making in all 49 “openings.” Two of these openings, 
however (9-14, 21-17, and 10-14, 21-17), are unsound, 
since white loses a piece without any comijensating 
gain in ix)sition, thus reducing the number of recog- 
nized “openings” to 47. Taking the Jordan-Ferrie 
and Jordan-Barkcr match-games as t^ standard, the 
average number of moves in a game is over 50 — say 
52 for convenience of calculation, — and, as may be proved 
by an examination of the s])ecimen games given below, it is 
within the mark to say that there are, on an average, four 
]:)OBsible variations at each i)oint in the game after the 
o{)ening is formed. In comjaiting the latter average, 
moves which would obviously result in the loss of a piece 
without any corresponding gain in |K)Bition have been 
neglected. To ascertain, therefore, the total number of 
possible moves, the numl)or of oi^enings must l)e multiplied 
by 4**^. The logarithm of 47 x 4®® shows the expression 
to represent a number of thirty-one digits, a number 
so large that the imagination utterly fails to grasp its 
significance. 

Players have been accustomed to consider the unlimited 
scojie for variety which the game possesses as an unmixed 
benefit, the reason being that it tends to foster original 
play. There is, however, another side to the question. 
Suppose a player to hold such a position that ho has 
the choice of four moves, and that his opponent may 
reply to each of these in four difierent ways. Sixteen 
possible positions may thus be formed, and if, as is 
firobable, they each ^xirmit of as many continuations as 
the first-mentioned position, we see that the first player 
must examine 256 moves in order to make sure of his 
ground four moves ahead. The best chess and draughts 
players agree that, to play well, one should look ten 
moves ahead. Obviously, then, a player cannot possibly 
examine all continuations o|)eii to him, nor indeed 
can he do more than select a few of the most likely, 
relying on his judgment of jiosition to aid him in lus 
choice. The drawl^k undoubtedly exists in both chess 
and draughts, but of course it applies, in theory at least, 
with greater force to the former game, from the fact that 
an average chess position will give more possible continua- 
tions than a similar position at draughts, 

Draughts-players claim, among minor considerations, 
tliat their game possesses, for the busy man, an advantage 
over chess in that a good game — say one worthy of 
publication — occupies less time than a similar game at 
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chess. This is probably the case ; but on the other hand, 
it must be pointed out that chess is the more picturesque 
ill appearance ; and this is a fact the value of which should 
not underestimated in considering the game’s claim to 
liopular favour or its desirability as a {Histimo. 

Both games, played in moderation, undoubtedly assist 
the mind towards a habit of concentrated and consecutive 
thought, coupled with carefulness in matters of detail ; 
lx)th games allow almost unlimited scoiie for brilliant and 
critical combinations. It is worthy of note, {lerhaps, that 
while so far the bulk of draughts-players have l^n members 
of the working and lower middle classes, the majority 
of chess-players have been drawn from the middle and 
upi'ier classes. 

The calculations given above as to the variation possible 
at draughts will convince most inquirers that no player, 
however ex|jert at the game, could claim to know the 
replies to every jjossible move. Were further proof 
necessary, one might find it in the fact that more than one- 
third of the games played in the Scottish Championship) 
Tournament of 1901 resulted in wins ; and this proportion 
is not afTectod even if the games of the first round, in 
which less able players were more likely to be engaged, be 
omitted. 

Ill difforont districts and at different times the greatest diversity 
of opiinion has existed regarding the relative strength of the 
. . various oTienings. It used to he generally held that 
black side 11-16 was considerably superior to 
Ilia* *•* other opieniiig move. Towards the end of the 10tli 

century this view became 
much modified, and though 11-16 
still remained the favourite, it was 
recognized that 10-15, 9-14, and 
11-16 were little, if at all, inferior ; 

10-14 and 12-16 were rightly rated 
as somewhat weaker than the four 
moves named above, whilst 9-13, 
the favourite of tlu) unscientific'* 
player, was found to be weakest 
of all. 

The white replies to 11-15 have 
gone through many vicissitudes. 

The seven possible moves have each 
at different times figured as the gen- 
eral favourite. Thus 24-19, which 
more thorough analysis proved to be the weakest of the seven, was 
at one period described by the title of “ Wyllic’s Invincible.’* In 
course of time it came to bo regarded as decidedly weak, and doubts 
began to bo entertained as to whether the opieniug even admitted of 
a draw for white, its name })eing, in consequence, dropped for the 
less p>retentious title of “ ScHsond Double Comer.” In the Scottish 
Tournament of 1894 tho opening was played between* Ferric and 
Stewart, and the latter won tho game with white. Tho new play 
then introduced has stood tho test of analysis, and tho opiening novr 
ranks as but little inferior to those formed by the other possible 
replies, its main drawback consisting in the lack of scope for varia- 
tions favourable to tho j)lay(»r of the white pieces. The 21-17 reply 
to 11-16 was introduced by Wyllie, who was so successful with it 
that it became known as the ** Switcher.” The opicning is pierbapw 
lacking in tho solid strength of some of the others, but it so 
abounds in trapis as to t>o wefil worthy of its name. The other five 
replies to 11-16, namely, 24-20, 23-19, 23-18, 22-18, and 22-17, 
are productive of games which are generally held to give equal 
chances to both sides. 

The favourite replies to 10-16 are 28-18, 22-18, and 21-17, but 
they do not appear to be apipreeiably stronger than the othera, with 
the possible exception of 24-20. 

In response to 11-16, 23-18 is held to give white a trifling 
advantage, but it is more apparent than real. With the excepition 
of 23-19, which is weak, tho other replies are of equal strength, 
and are only slightly, if at all, inferior to tho more pwpiular 23-18. 

Against 10-14 the most piopular move is 22-17, which gives 
white an advantage. Next in strength come 22-18 and 24-19. 
23-18 is weak. 

The strongest reply to 12-16 is 24-20. Tlie others, except 
23-19, which is weak, give no initial advantage to either side. 

As already mention^, 9-13 is black's weakest opening move, 
l)oth 22-18 and 24-19 giving white a distinct advantage. Never- 
theless 9-18 is a favourite d^but with certain oxpxjrt players, 
espMMsially when playing with inferior opponents. 
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The throe following games are typical examples of the ]jlay 
arising from three of the most frequently played opiciiiugs 


Game No. 1. — “ Ayrshire Lassie” Op)eniiig. 


a 11-16 

25-18 

10-15 

22-17 

b 16-18 

21- 6 

a 24-20 

3- 8 

23-19 

13-22 

24-20 

2- 9 

8-11 

26-22 

6-10 

26-17 

18-27 

17-10 

28-24 

6- 9 

327-23 

11-16 

31-24 

8 11 

9* 13 

30-26 

9-14 

20-11 

16 23 

Drawn. 

22-18 

1- 6 

18- 9 

7 16 

20-16 

K. Joidan. 

16-22 

32-28 

6-14 

29-25 

12 19 



а. 11-16, 24-20 forms the “Ayrshire Lassie” opieuing, so 
named by Wyllie. It is generally held to admit uf uiiusuid 8cop»o 
for the display of critical and brilliant combinations. 

б. 16-20, 25-22, 20-27, 31-24, 8-11, 17-13, 2-6, 21-17, 14-21, 


22-17, 21-26, 

, 17-14, 10-17, 19-1. 

Drawn. 

B. Jordan. 

26-23 

28-19 

(0 

20-16 

7-11 

14-10 

15-10 

9-14 

2- 6 

6-10 

19-24 

26*23 

23*18 

18- 9 

20-11 

16-11 

n-iR 

10 7 

10 1.6 

5-14 

8-24 

10-15 

24*27 

4 . 8 

20 16 

29-25 

27-20 

11- 7 

18-15 

7- 3 

15-22 

11-16 

10-15 

14-18 

27-31 

8 12 

16- 7 

20-11 

81-26 

7- 3 

22-18 

3- 7 

Drawn. 

7-16 

16-19 

18-23 

31-27 

27-24 

A. B. Scott 

24-20 

28-16 

3-7 

18-14 

7-11 

i*. 

16-24 

12-19 

23-30 

30-26 

24-20 

R. Jordan. 

19-16 

7-10 

W 

23-19 

11-16 

16-11 

25-30 

12-19 

6- 1 

16-24 

27-24 

18 26 

20-16 

22-17 

9-14 

28-19 

22-25 

17-14 

Drawn. 

1.6-22 

26-23 

8-11 

29-22 

10-17 

R. Jordan. 

24- 6 

11-16 

19-16 

14-18 

21-14 


a 10-15 

Game No. 
8-12 

2. — “ Kolso-Oross” 
13-22 .6» 9 

Op)euiug. 

14-18 

22-26 

a 23-18 

25-21 

26-17 

20-16 

17-14 

29-22 

12-16 

1- 6 

d 19-26 

2- 7 

10-17 

17-26 

21-17 

32-27 

30-23 

24-19 

21-14 

6- 1 

9-13 

12-10 

16-22 

15-24 

6-10 

26-30 

17-14 

27-23 

24-19 

23-19 

14- 9 

1- 5 

16-19 

7-10 

9-14 

24-27 

10-14 

30-26 

24-20 

14- 7 

19-12 

31 21 

19-15 

6 - 9 

6- 9 

8-10 

11-16 

9-13 

14-17 

26-23 

b 27-24 

c 22-17 

28-24 

24-20 

9- 5 

Drawn. 


R. Jordan. 

a. Those two moves form the “Kelso-Cross” op)cuiiig. 

b, 27-23 is also a strong lino for white to adop)t. 

e. 30-25, 4-8, 18-14, 9-27, 22-18, 15-22, 21-16, 11 18, 20-4, 
27-32, 26-17, 18-22, 4-8, 22-26, and black appcai-s to have u 
winning advantage. K. Jordan. 
d. Taking the p)iece on 18 iirst seems to lose, tljus : — 


15-22 

e 9-13 

18-17 

6- 9 

,5-14 


24- 8 

17-14 

23-18 

14-10 

10- 7 

White 

4-11 

10-17 

17-21 

9-14 

2- 0 

wins. 

31-27 

21-14 

28-24 

18- 9 

7- 2 

Dallas. 

«. 2-7, 27-24, 22-26, 23-18, 

26-31. 18-15, 

, n-18, 

20-2, 9-13, 

1-9, 5-14, 24 

-19, 13-22, 

30 26. 

White wins. 



Game No. 

3.— “ 

Dundee ” Opening. 


12-16 

11-16 

e 8-12 

4- 8 

9-14 

1-26 

24-20 

20*11 

17-13 

18-15 

26-22 

31 22 

8-12 

7-16 

6- 9 

2- 7 

14 17 

19 23 

28-24 

24-20 

22-18 

30-26 

21-14 

13- 9 

9-14 

616-19 

16-22 

10-14 

18-23 

12-19 

22-17 

23-16 

26-18 

29-26 

27-18 

9- 6 

3- 8 

12-19 

14-23 

14-18 

6-10 

7-11 

a 26-22 

20-16 

27-18 

32-27 

15- 6 

Drawn. 


R. Jorrian. 


а. This move is tho favourite at this point on account of its 
“ trappiiness,” but 25-22 is ])robably stronger, thus : 25-22, 16 - 19, 
24-16, 11-26, 29-22, 8-11, 17-13, 11-16, 20-11, 7-16, and white 
can with advantage eontimio by 27-24, 22” 17, 23-19, or 22-18. 

б. 16-19, 20-11, 8-15, 23-16, 12-19, 17-13, 6-9. 30-26, 4-8, 
27-23, 8-12, 23-10, 12-19, 31-27, 1’6, 27-23, 19-24, 32-27, 
24-31, 22-17. White wins. C. F. Barker. 


e. 8-11 

27-18 

15-18 

14-10 

24-27 

7-10 

16- 7 

15-22 

14-10 

19-24 

31-24 

27-31 

2-11 

26-18 

6-15 

10- 7 

16-20 

10-26 

22-18 

10-16 

17-14 

18-23 

3- 7 

81-22 

14-23 

18-14 

11-16 

7- 3 

20-27 

30-26 


Drawn. R. Stewart r. 

R. Jordan. 


The problem diagrammed on next p»age is tho simplest form of 
that known to draughts-players as tho “ Firat Position.” It is of 
more frequent occurrence in actual play tlian any other end-game, 


- Q3fi"[ni^ 
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and is, besides, typical of a class of draughts problems which may 
be described as analytical, in contradistinction to ** strokes.’* 

Problem No. 1, by Wm. Payne, 


11LACK. 



White to move and win. 


Solution : — 


27-32 

18-16 

16-11 

11-16 

28-32 

19-24 

28-24 

2-28-24 

12-16 

19-24 

27-31 

White 

23-18 

82-28 

28-32 

82-28 

16-19 

wins. 

3-0-24-28 

1-24-20 

16-19 

24-27 

81-26 


a. 12-16 sanif) an Var. 

I. at 6tti move. 





Var. I. 



24-27 

18 16 

19-16 

28-32 

8-12 

16-11 

l.'l-18 

b 16-20 

18-23 

8-12 

28-18 

White 

12-16 

16-18 

16-11 

32-27 

12- 8 

wins. 

28-32 

24-19 

23-19 

32- 8 

18-16 


27-24 

82-28 

11- 8 

27-23 

8-12 


b. 24-28 same os Var. 11. at Ist movo. 



Var. II. 

12-16, 16-11 

. 16-19, 

32-27, 

28-32, 27-31, 32-28, 


11-16, 19-23, 16-19. White wins. 

Var. III. 24-19, 32-28, c 19-16, 28-24, 16-11, 24-20, 11-8, 
18-16. White? wins. 

c. 12-16, 28-32, 19-24 or 16-20, same as Var. II. at 6th or 9th 
moves respectively. White wins. 

Problem No. 2. 

BtAOK. 



WHITE. 

White to move and win. 


The above position is a fine example of another class of problems, 
namely, strokes.” It is formed from the Paisley” o|)eniug, 
thus 


11-16 

22-17 

11-16 

26-19 

9-13 16-10 

24-19 

9-13 

25-21 

4- 8 

26 22 o 2- 7 

8-11 

1M4 

6- 9 

29-25 

7-11 

28-24 

10-17 

23-18 

13-17 

19-16 

16-20 

21-14 

16-28 

31-26 

12-16 


a. This forms the position on the diagram. The solution is as 
follows : — 


27-23 

7-14 

18- 9 

14-23 

26- 8 

20-27 

9- 6 

6-14 

21- 7 

27-31 

14- 9 

1-10 

23-18 

8-10 

3- 7 


White wins. Jacejues and Campbell. 


EeceiU Books on Draughts.— The most imjKjrtant recent works on 
the game are Lees's Guilt to the Game of DrauMs, Hill’s ManueU 
(for beginners), Rear’s ronrint of Sturges* and Drummond’s works 
on the game, and Qoulcrs Problem Book. The Encyelopcedia of 
DrauglUs bids fair to be a moat useful compilation of the best 
published play on each opening. The principal magazines de- 
voted to the game are the DrwughU Worlds the Nor& American 
Checker Boaidy both monthly publications, and the Draughts 
Players' Quarterly Beview. (j, m. m. D. ; R. J.) 

Drdva or Drayaf one of the right-bank affluents 
of the Danube, 668 kilometres long, its sources are in 


Tirol under the mountain of Rohrwald, at a height of 
1670 metres^ whence, after passing across CarintMa and 
Styria, it penetrates into Hungary, where it forms the 
frontier-line between the mother country and Croatia- 
Slavouio. From Villach it is navigable by rafts, but 
by steamers only from Bares downwards, to a distance of 
155 kilometres. Of its confluents only the Mura is 
considerable, but it receives the excess of many alpestrino 
ponds. The Drdva flows into the Danube close under the 
town of £sz4k ; at this spot it has already a breadth of 
325 metres, and a depth of 6*5 metres. Because of its 
tortuousness from Ba^ downwards it is defended by 
strong dams; its length is 501 kilometres, with a water- 
region of 47,191 square kilometres. In the escutcheon of 
the Kingdom of Hungary the Drdva is represented, with 
the Danube, the Tisza, and the Sziiva, as one of the largest 
rivers of the country. 

Dradgrlfflflfa — The use of dredging plant and the 
selection of special appliances to bo ub(^ in different 
localities and under varying circumstances requires the 
exercise of sound judgment on the jiart of the engineer. 
In rivers and estuaries where the bottom is comiK)sed of 
light soils, and where the scour of the tide can bo so guided, 
by training walls or other works constructed at reasonable 
expense, as to keep the channel clear without dredging, it 
is manifest that dredging machinery, with its great cost for 
annual upkeep, should be as far as possible avoided. On 
the other hand, where the bottom consists of clay, rock, 
or other hard material, dredging must, in the first instance 
at any rate, be emi>loyod to deepen or widen the channel. 
In other instances, as in the Mississippi, a deep channid 
has for twenty years been maintained by jetties, with 
occasional resort to dredging to preserve the requii'ed 
channel section and to hasten its enlargement. The bar 
of the Mersey is 1 1 miles from the land, and the cost of 
training worl^ would be so great as to render them im- 
practicable ; but by a capital eximditure of XI 20,000, and 
an annual expense of X20,000 for three years, the depth of 
water over the bar at low water has been increased by dredg- 
ing from 11 ft. to 27 ft., the channel being 1500 ft. wide. 

The effects of dredging oi)erations ujx)n the trade and 
prosperity of a j)ort are nowhere more forcibly shown than 
in the case of Glasgow. In 1755 only small vessels with 
a draught of 3 ft. or less could reach Glasgow at high 
water of spring tides. Now vessels drawing 27 ft. come 
up on an ordinary tide. Formerly some of the river streets 
of Glasgow were often flooded ; now, consequent upon the 
straightening, deepening, and widening of the river, flooding 
never occurs. In 1755 the rise of tide was only about 2 
ft 5 in. The extreme range of tide in Glasgow harbour 
is now 22 ft These remarkable results have been due 
to the dredging carried on in the river Clyde. Between 
1844 and 1897 the quantity of material dredged from th(s 
river and deposited outside its mouth was 50,721,710 cubic 
yards. The tonnage of goods im})ortcd and exported has 
risen from 1,023,216 tons in 1851 to 5,673,152 tons in 
1897. Similar results have been obtained in the rivers 
Tyne and Tees. In the Tyne dredging amounting to 
96,362,136 tons was done between 1860 and 1896, at a 
cost of £1,766,639 ; the average rate was 4*4 fience per 
ton, which, however, does not include interest upon the first 
cost of the dredging plant. The registered tonnage of 
ships clearing the port has risen from 3,120,265 tons in 
1860 to 6,752,252 tons in 1896. At Botterdam, Antwerp, 
Calais, Dunkirk, and Ostend equally satisfactory results 
have followed the dredging operations undertaken, and 
similar results have been obtained by the dredging works 
at the Sulina mouth of the Danube. It will bo seen, there- 
fore, that dredging operations form a most important de- 
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partment of civil engineering. It is proposed in this article 
to describe the improvements which have been made in 
dredgers and in drt^ing operations since the publication 
of the article in the ninth edition of this work (vol. vii., 
published in 1877), and to give the cost of dredging 
operations in various instances. 

BwikefrLodder DredgerB. — Barge-loading dredgers used 
formerly to be provided with two Mders, one on each side of 
the vessel or contained in wells formed in the vessel near each 
side. Two ladders were adopted, partly to |)ermit the dredger 
to excavate material close to a quay or wall, and partly to 
enable one ladder to work while the other was being repaired. 
Of late years, however, bucket-ladder dredgers have gener- 
ally been constructed with one central ladder working in a 
well, and this is the type now generally followed. Buch 
dredgers are frequently made with the bucket ladder pro- 
jecting either at the head or stem of the vessel, to enable 
it to cut its own way through a shoal or a bank, a con- | 
struction which has been found very useful. In ono | 
modification of this method the bucket ladder is supported | 
upon a traversing frame which slides along the fixed : 
framing of the dredger and moves the bucket ladder forward I 
as soon as it has b^n sufficiently lowered to clear the end | 
of the well. In places where a large <iuautity of dredging 
has to be done, a stationary dredger with three or four large 
hopper barges proves generally to be the most economical 
kind of plant. It has, however, the disadvantage of re<j[uiring 
large capital expenditure, while the dredger and its attendant 
barges take up an amount of sj)ace which is sometimes 
inconvenient where traffic is large and the navigable width 
narrow. The princijMil improvements made in barge-loading 
dredgers have been the increase in the size of the buckets, 
in the strength of the dredging gear, in the application of 
more economical engines for working the machinery, and in 
the use of frictional gearing for driving the ladder-hoisting 
gear. It is very important that the main drive be fitted 
with friction blocks or clutches which shall slip and prevent 
breakage in the machinery when hidden obstacles causing 
unusual strain come in the path of the buckets. 

Up to tho year 1877 dredgora were seldom made with huckeis 
of a oa|iacity exceeding 9 cubic ft., but since that time they have 
been gradually increased to 14, 16, and 18 cubic ft. capacity, 
while in the dredger Melboumet constructed by Measrs William 
Simons k Co. to the design and s^ieciricatiou of Messrs Ck)odo, 
Son, k Matthews about the year 1886, the buckets had a 
capacity of 22 cubic ft., the dredger being capable of making 37 
feet of water. Tho driving ]iower consisted of two mirs of com- 
pound surface condensing engines, each of 250 I.Ii.P., having 
cylinders 20 in. and 40 in. in diameter respectively, with a 
30-iu. stroke, tho boiler pressure being 90 lb per square inch. 
The vessel was 200 ft. long by 36 ft. wide and 11 ft. 0 in. deep, 
and was driven by twin-screw propellers. The ^.aring was arranged 
so that either pair of engines could be emj^oyed for dredging. 
The speed under steam was 7 knots, and in free-jetting material 
800 tons per hour could be dredged with ease. On one occasion 
the dndm loaded 400 tons in 20 minutes. The speed of the 
bucket chain was 88 lineal ft per minute. The draught of the 
dredger in working trim was 7 ft forward and 9 ft aft The 
effioicncy of tho machine, or the net work done in raising materials 
oomparM with the power exerted in tho cylinders, was about 25 
per cent The dredged material was delivei^ into barges moored 
alongside. Contrasting favourably with former experience, tho 
MelKmme worked for the first six months without a single breaka^^e. 
She was fitted with very powerful moorln£[ winches, a detail which 
is of great importance to ensure efficiency In working. 

The St Austell (Fig. 1), another powerful barge-loading dredger, 
196 ft. long by 36 ft. 6 in. beam by 18 ft deep, fitted with 
twin-screw compound surfaco-condensing propelling engines of 
1000 either set of engines being available for drednng, 

was constmoted for H.M. Dockyard, Devonport, by Messrs William 
Simons fc Oo. in 1896. This dredger loaded thirty-five SOO-ton 
hopfier barges in the week ended 2na April 1898, dredging 17,500 
tons of material in the working time of 29 hours 5 minutes. 

An instance of a still larger and more powerful dredger is the 
Detfolani, oonstmoted by Messrs William Simons k Co. for 
Kioolaieff, South Russia. She is a bow well, barge-loading, bucket- 
ladder dredger. Length 186 ft., breadth, moulded, 86 it, depth, 
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moulded, 13 ft. The bucket ladder is of sufiiciont loiigtli to 
dredge 36 ft below the water-level. The buckets arc exceptionally 
large, each having a capacity of 36 cubic ft., or hilly two U»iis 
weight of material, giving a lifting wipacily of 1890 tons per hour. 
At the dredging trials 2000 tons of spoil were lilted in one hour 
with ail expenditure of 250 I.il.P. Tiie pro|)eliing power is 
supplied by one pair of comjiouiid 8urface-condenf>ing marine 
engines of 8.50 I.Jl.P., having two cylindrical boilers cdiistriifted 
for a working pressure of 120 lb per square inch. Each boiler is 
capable of supplying steam to either the propelling or tho dr<?dgiug 
machinery, thus allowing the vessel always to liave a boiler in 
reserve. On tho trials a speed of 8^ knots was obtained. Tlie 
bucket ladder, which weighs over 100 tons, exclusive of dredgings, 
is raised and lowered by a set of indopeudont vugiiies. For man- 
oeuvring, powerful winches driven by independent engines are placed 
at the bow and stern. The vessel is fitted throughout with electric 
light, arc lamps being provided above the deck to enable dredging 
to bo carried on at night Steam steering gear, a repairing sliop, a 
8-ton crane, and all the latest appliances are installed on board. 

Tho MajesliCf constructed by Messrs Lubnit/ k (>)., is a good 
example of a dredger fitted with their patent rock cutters, os \\m\ 
on the Suez Canal. These rock cutters consist of stamps passing 
down through the bottom of the dredger, slightly in advanw of tlic 
bucket chain, and are cmjdoyed for breaking up rock in front (*f tlio 
bucket ladder so that it may afterwards be raised by the buckets. 

In regard to the depth of water which can Ik? mode by dredging, 
it is interesting to note that the dredger Diver, constructed by 
Messrs Hunter k English for Mr Samuel Williams of London, 
is capable of working in 60 ft. of water. In this vessel an in- 
genious arrangement was devised by Mr Williams, by which part 
of tho weight of the dredger was balamuid wliile tlie ladder itself 
could be drawn up through the bucket well and placed upon the 
deck, enabling a long ladilcr to be used with a conqiarutively short 
vessel. The Tilburif dredger, constructed hy tho same linn, is 
able to dredge to a iloptli of 45 ft. below tho surface of the water. 

Hiypper Dredffcn, — In jdacc.s whoro barge -loading 
dredgers are iuconvonient, owing to confined Rjiace ancl 
interference with the navigation, and where it is further 
necessary to curtail capital exiK'uditure, hopfier dredgers 
are convenient and economical. Tho vessel for this typii 
of dredger is made of sufficient length and fioating cafjacity 
to contain its own drinlgings, which it carries out to tin? 
dotxisiting ground as soon as its hopper is full. Consider 
able time is of course occupied in Rlip[»ing and recovering 
moorings and in conveying material to th(^ dtqxxsiting 
ground, but these disadvantages are in many instances 
counterbalanced by Uie fact that less capital is required 
for plant and that leas room is taken up by the dredger. 
If the dejiositing ground is far away, the time available 
for dredging is much curtailed, but the four-screw hoiqier 
dredger constructed by Messrs W. Simons &. Co. for Bristol 
has done good work at the cost of 5d. per ton, including 
wages, rejiairs, coals, grease, sundries, and interest on the 
first cost of the jilant, notwithstanding that tho material 
has to be taken 10 miles from tho Bristol docks. It can 
lift 400 tons of stiff clay per hour from a depth of 36 ft. 
below the water-line, and the power required varies from 
120 LH.?. to 150 I.H.r., according to tho nature of the 
material. The sjieed is 9 knots, and four propellers were 
provided, two at the head and two at tho stern, to enable 
the vessel to steam ocjually wi?U either way, as the riv(.*r 
Avon is too narrow to iiemiit her to be turned round. 

The largest bucket hopjier dredger in tho world is La Puismiifc 
(Fig, 2), constructed by Messrs William Simons & Co. Ltd. for the 
Suez Canal Company, for the improvement of Port Said roads. It 
is 276 ft. long by 47 ft. lieam by 19 ft. deep. The hopper capacity 
is 2000 tons, and tho draught loaded 16 ft. 5 ins. Tho maximum 
dredging depth is 40 ft. and the minimum dredging depth is only 
limited by the vessel’s draught, it Iwing able to cut its own way. 
The bucket ladder w’orking through tho well in the stern weighs, 
w'ith buckets, 120 tons. Tho buclceta each have a ca^city of 30 
cubic fL, and raised on trial 1600 tons peT hour. The dredger 
is propelled by two sets of independent triple-expansion surfaee- 
condonsing engine^) of a (jombinea indicated horse-power of 1800, 
working with steam at 160 Ib pressure, supplied by two mild steel 
muitit^ular boilers. Each sot of engines is capable of driving the 
buckets independently at speeds of sixteen and twenty buckets per 
minute. Tlie bucket lailder is fitted with buffer springs at its 
upper end to lessen the 8ho<’k vrhcu working in a sea-way. The 
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drtMlgvr cftu <lelivei‘ tiio <imlgcd luatorial either into its own hopper 
or into barges lying on cither side. The vessel attained a spe^ of 
9V knots ]>cr hour on trial. Tlic coal eonsuniiitiou during six houiu 
steaming trial was 1*96 lb per I.U.P. per hour. 

Dvedijen fitted with Long tShoot or S/iore Delivering 
ApjHiratus. — Tho first instance of dredgers being fitted 
witli long shoots was in the Suez Canal. The soil in the 
lakes was very variable, tho surface being generally loose 
imid which Jay in some places on sand, but frequently on 
more or less hard clay. Mr Lavalley employed shoots 
‘J30 ft. long, supported on ix)ntoon8 connected with the 
iiull of tile dredger. The sand fiowed away with a moderate 
siip])ly of water to tho shoots when they were fixed at an 
iindiiiation of aliout 1 in 20, but when the sand was mixed 
with shells, these formed a coating which prevented the 
stream of water from washing out the shoot, and even 
with an inclination of 1 in 10 the material could not Ix) 
delivered A pair of endless chains working down tho 
long shoot overcame the difficulty, and also enabled hard 
clay in lunqis to be dealt with. One dredger turned out 
about 2000 cubic yards of tliick clay in 15 hours, and 
wluui the clay was not liard it could deliver 150,000 
cuhi(! yards in a mouth for several consecutive mouths. 

A ilredger (Fig. 3) constnusted by Messrs Hunter k English for 
reclamation works on Lake Copais in Greece was fitted witli delivery 
ticlis running on rollers in sted lattice frames on eticli side of the 
vessel, supported by musts and ropes. It could deliver 100 cubic 
metres ])tir liour at 85 ft. from the centre of the dredger, at a 
cost of 1 •82d. ])er cubic me^re for working exiHUises, with coal at 
45s. ]icr toil, including 0‘0(id. ])er cubic metro for renewal of belts, 
^ipon which the wear and tear was heavy. 

Aiiotlicr instanfo of the suecossfnl ap^ication of shore-delivery 
apparatus is that of a dredger for Lake Titicaca, Peru, which was 
fitted with long shoots cii both sides, conveying the dredged 
material about 100 ft. from the centre of the dredger upon either 
side. The slioots were supportoil bv shear-legs and ro 2 )e.s, and were 
supplied with water from a centriliigal iiump in tho ongiiie>rooiii. 
TliU dredger (^ould excavate and deliver 120 cubic yards jier hour 
at a cost of 1*725(1. per cubi(' yard with coal costing 40s. per ton. 
If coal had been availalile at tlie ordinary rate in England of 20s. 
per ton, the cost of 1b(‘- dredging and delivery would have hcon 
0*826d. ]H*r cubic yard for wages, coal, oil, &c., but not including 
llie salary of the superintendent. 

An interesting example of a shore-delivering dredger is a light- 
draught dredger for the Lakes of Alberpera at the mouth of tho 
Ebro in Spain. Tho condilioiis laid down for tins dredger wore 
that it should float in 18 in, of water and deliver tlic dredged 
material at 90 ft. in»m tho centre of its own hull. In onler to 
meitt tho latter requirement, the vessel W'us made of steel plates | 
ill. thick, and longitudinal girders ran from end to end of the 
vessel, tho npAvard strain of flotation being convoyed to tliem from 
the skin plating by transverse bulkheads at short intervals. The 
ilrodger was 91 ft. bmg, 25 ft. wide, and 3 ft. deep, and tho 
height of the top tumbler above tho water was 25 ft. When coni- 
ploted it drew 17 in. of water. The dredgings were delivered by 
the buckets upon an eii(lh;ss belt, driven from tho main comijound 
surface <HUulensiiig engine, which ran over imllcys supported upon 
a steel lattice- girder, the outer end of whien rested upon an inde- 
pendent pontoon. This belt delivered tho dredgings at 90 ft. from 
tlio centre of tlic dredger round an aiv of 180 degrees. The dredger 
delivered 125 cubic, yards jier hour of conqiact clay at a cost of 
l*16d. iicr cubic; yard or 0*8G(1. per ton for wages, coal, and stores. 

Auotuor method of delivering dredgings is that of pneumatic 
delivery, introduced by Mr F. E. Duckhum, of tho Millwall 
Dock (..’orripany, by wbieli the dredgings are delivered into cylin- 
drical tanks in the drodgc'r, closcfl by air-tight doors, and are 
exjielled by coinpressc^d air either into the sea or through long 
pipes on to the land. The Millwall Dock dredger is 113 ft. long, 
witli a beam of 17 ft. and a depth of 12 ft. The draught loaded 
is 8 ft. It contains two cylindrical tanks, having a oombined 
ea))acity of 240 cubic y(ls.,*and is fitted with compound engines 
of about 200 I.ll.P., with a 20-in. air-oompressing cylinder. The 
discharge pipe is 15 in. diameter by 150 yds. long. The nozzles 
of tlie air-injection ]>Jpes must not l>o too small, otherwise the com- 
pressed air, instead of driving out the material, simply pierces holes 
through it and e.scapea tliroiigli the discharging pii»c, carrying with 
it all the liquid and thin material in the tanks. Tlie cost of working 
tlie Millwa'l Dock dredger is given by Mr Duckham at l’76(i, per 
cubic yard of mud lifted, conveyed, and deposited on land 450 ft. from 
the water-side, for working expenses only. This dredger is bolievod 
to be the first one constructed with a traversing ladder, as su^ested 
by the late Captain Gibson when dock-master of tho Millwall Docks. 


Sand-Pvmp Dredgere . — Perhaps the most important de- 
velopment which has taken place in dredging during recent 
years has been the employment of sand-pump dredgers, 
which are very useful for removing sandy bars where the 
{larticular object is to remove quickly a largo quantity of 
sand or other soft material They are, however, apt to 
make large holes, and are therefore not fitted for ]x>8itions 
where it is necessary to finish off the dredging work to a 
uniform ffat bottom, for which purpose bucket dredgers 
are better adapted. Pump dredgers arc, however, admir- 
able and economical machines for carrying out the work 
for which they are specially suited. 

In a discussion upon Mr J. J. Webster’s paimr upon “Dredg- 
ing Appliances” at tho Institution of Civil Engineers in 1886, 
Sir John Coode stated that he had first seen Band-pump dredgers 
at the mouth of the Maas in Holland. The centrifugal pump was 
placed against the bulkheads in the after {lart of the vessel, and 
tlie sand and water were delivered into a horizontal breeches-picce 
leading into two pipes running along tho full len^h of the hopper. 
The difficulty in preventing the sand from running overboard was 
entirely obviated by its being propelled by tho pump through 
these pipes, the bottoms of vliich were perforated by a series of 
holes. In addition, there wore a few small flap-doors fixed at 
intervals, by means of which tho men were able to regulate the 
discharge. On being tested, the craft pumped into this hopper 
400 tons of sand in 22 minutes. Tho coamings round the well 
of the liop{)ers wero constructed with a dip, ana when the hop{icr 
was full the water ran over in a steady stream on either side. 
The ]>roportion of sand delivered into the hopper was about 20 
jier cent, of tlio total capacity of tho pump. The dredger was 
constructed by Messrs Smit of KindcrdqK, near Rotterdam. 

Ill the same discussion Mr A. A. Langley, then engineer to 
the Great Eastern Railway Company, gave particulars of a sand 
pump upon tho Bazin system, which him been used successfully at 
Lowestoft. Tho boat was 60 ft. long by 20 ft. wide, and the 
pump was 2 ft. in diameter, with a two-bladed disc. The dis- 
charge pipe was 12 in. in diameter. The pump raised 400 tons 
of sand, gravel, and stones iier hour as a maximum quantity, the 
average quantity being about 200 tons per hour. Tho depth dredged 
was from 7 ft. to 25 ft. Tlie jmmp was driven by a double-cylinder 
engine, having cylinders of 9 in. diameter by 10 in. stroke, and 
making 120 revolutions per minute. An important addition was 
introduced bv Mr Ball in fitting the working faces of the piim]> 
with indianibber, which was very successful and largely reduced 
the wear and tear. The cost of tho dredging at Lowestoft was given 
by Mr Langley at 2d. per ton, including delivery two miles out at 
sea. Tlie quantity dredged was about 200,000 ions per annum. 

One of tlie earliest applications of pumps for dredging, made 
by Mr Woodford, consisted of a horizontal disc with two or more 
arms working in a case somewhat similar to the ordinary centii- 
fu^l pump. Tho disc was keyed to a vertical shaft which was 
driven from above by means of belts or other gear coupled to an 
ordinary portable engine. The pump within rested on tne ground ; 
tho suction pipe was so arranged that water was drawn in with 
the sand or mud, the proportions lieing regulated to suit the 
quiility of the material. The discharge pipe was rectangular and 
carried a vortical shaft, the whole apparatus being adjustable to 
suit diflbrent depths of water. This an'angcmont was very effective, 
and has been used on many works. Burt and Freeman's sand 
pump, a modification of tho Woodford pump, was used in tho 
construction of the Amsterdam Ship Canal, for which it was 
designed. Tlie excavations from the canal had to be deposited on 
the banks some distance away from the dredeers, and after being 
raised by the ordinary bucket dredger, instead of being discharged 
into barges, they were led into a vertical chamber on the top side 
of the pump, suitable arrangements being made for remilating the 
delivery. The pump was 3^ ft. in diameter, and maao about 280 
revolutions per minute. It drew up the water on tho bottom side 
wliich mixed with the descending mud ou the top side, and the 
two were discharged into a pipe 15 in. in diameter. The dis- 
charge pipe was a special feature of this work, and consisted of a 
series of wooden piiies jointed together with leathern hinges end 
floated on buoys from the dredger to the bank. In some cases 
this pipe was 800 yds. long, and discharged tho material 8 ft. 
above the *wator-lovel. £a% dredger and pump was capable of 
discharging an average of 1500 cubic yds. per day of 12 hours. 
Schmidt’s sand pump is claimed to bo an improvement ou the 
Burt and Freeman pump. It consists of a revolving wheel 6 ft. 
in diameter, with cutters revolving under a hood which just allows 
the water to pass underneath. To tho top side of the hood a 20- 
in. suction pq>e of an ordinary centrifugal pump is attached. Tho 

S is dnven by two 16-in. by 20-in. cylinders, at 184 rovo- 
iS per minute, and the cutter by two 12-in. bjr 12-in. 
cylinders, working at 120 revolutions per minute, the boiler pres- 
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aure being 95 lb mr square in. This apparatus is ca|>abl6 of 
excavating sticky l^ue clayey mud, and wiU deliver the material 
at 500 to 050 yds. distance. The best results are obtained when 
the mixture of mud and water is as 1 to 0*5. The average quantity 
excavated per diem by the apparatus is 1800 cubic yds., the 
maximum quantity being 2600 cubic yds. 

Keiinard’s sand pump is entirely^ different from the pumps 
already de8crib(?d, and is a direct application of the ordinary lift 
pump. A wrought-iron box has a suction piiie fitted at the 
Itottom rising about }ialf-way up the inside of the box ; on the top 
of the box is fitted the actual pump and the flat valves. The 
apparatus was lowered by chains, and the pump worked from 
above. Ah soon as the box was filled with sand it was raised, the 
catches holding up the bottom wore released, and the contents 
discharged into a punt. 

Sand-pump dredgers, desired and arranged by Mr Damton 
Hatton, were extensively used on the Amsterdam Ship Canal. A 
centrifugal pump with a fan 4 ft. in diameter was employed, the 
suction and delivery pipes, each 28 in. in diameter, being at- 
tached to an open wruught-iron framework. The machine was 
suspended between guides fixed to the end of the vessel, which 
was fitted with tackle for raising, lowering, and adjusting the 
machine. The vessel was fitted with a steam-engine and boiler 
for working and maiiipulating the pumis and the heavy side 
chains for tho guidance of the dredger, l^e engine was 70 horse- 
power, and the total cost of one digger was £8000. The number 
of hands r6(|uiied for working this sand-pump dredger was one 
captain, one engineer, one stoker, and four Hailors. Each machine 
was capable of raising about 1300 tons of material ])er day, the 
engines working at 60 and tho pump at 180 revolutions per ininutc. 
The sand was delivered into barges alongside the dredger. Tho 
(*ost of raising the material and depositing it in barges was about 
1(1. per ton when the sand puipps were working, hut upon the year's 
work the cost was 2*4d. per cubic yd. for working ex{)enso8 and 
roimirs, and l'24d. nor cubic yd. for interest and depreciation at 
10 per cent, upon the cost of the plant, making a total cost for 
dredging of 3*64d. ^ler cubic yd. The cost for transport was 3*588(1. 
])er cubic yd., making a total cost for dredging and transport of 
7*234d. per cubic yd. Dredging and transj^ort on the some w*orks 
by an ordinary bucket dredger and barges cost 8'328d. per cubic yd. 

Two of tho largest and most successful instances of 8and-]mmp 
dredgers are the Brankcr and tho G, JL Crow^ i)cIonging to the 
Mersey Dock and Harbour Board. Mr A. G. Lyster gave |mr- 
ticulars of the work done by those dredgers in a paftcr read before 
tho Engineering Oougross in 1890. They are each 820 ft. long, 
47 ft. wide, and 20*5 ft. deep, the draught loaded being 16 ft. 
They are fitted with 2 centrifugal pumps, each 6 ft. in diameter, 
with 36 in. suction and delivery pipes, united into a 45-in. 
diameter pipe, hung by a ball ana socket joint in a trunnion, so 
ns to work safely in a sea-way when the waves are 10 ft. high. 
Tho auction pipe is 76 ft. long, and will dredge in 53 ft. of water. 
Tho 8 hoppers hold 3000 tons, eqiiivalont when solid to 2000 
(!ubic yds. ; they can he filled in tliree-quarters of an hour and 
discharged in live minutes. Mr Lyster stated that up to May 
1899 tho qu.antity removed from bar and niain-chaunol shoals 
amounted to 41,240,360 tons, giving a width of channel of 1500 
ft. through tho bar, with a minimum dmith of 27 ft. The cost 
of dredging on the bar by the O, B, Crow during 1898, when 
4,309,350 tons of material wore removed, was 0*61 a. per ton for 
wages, supplies, and repairs. These figures Include all direct 
working costs and a projKirtion of the charge for actual superin- 
tendence, but no allowance for interest on capital cost or for depreci- 
ation. On an average, 20 i)eT cent, of the sand and mud that are 
raised escapes over the side of the vessel. Mr Lyster has, however, 
to a considerable extent overcome this difficulty by a special aiTaiige- 
meiit added to the hoppers. (See iVoc. Inti, C, E. vol. cxxxviii.) 

Another powerful and successful sand-pump dredger is the 
twin-screw dredger Kalt (sec Fig. 4), built in 1897 by Mc.ssrs 
William Simons k Co. Limited for the East London Harbour 
Board, South Africa. Its dimoxisions are: length 200 ft., 
breadth 89 ft., depth 14 ft. 6 in., hopper capacity 1000 tons. 
Tho pumping arrangements for filling tho hopper with sand or 
discharging overboard consist of two centrifugal puin|:», each 
driven m>m one of tho propelling engines. The suction pi^s are 
each 27 in. in diameter, and are so arranged that they may be 
used for pumping either forward or aft, as tho state of tho 
weather may require. Four steam cranes are jirovidod for manipu- 
lating tho suction pipes. Owing to the exceptional weather with 
which the vessel lias to contend, special precautions w*ore taken in 
designing the attachments of the suction pipes to tho vessed. The 
attachment is above deck, and consists of a series of joints, which 
give a perfectly free and universal movement to tho upj^ier ends of 
the pipes. The joints, on each side of the vessel, are attached to 
a carnage, which is traversed laterally by hydraulic gear. By 
this moans tho pipes are pushed out well clear of the vessel’s sidra 
when pumping, and brought inboard when not at work. Hydraulic 
cushioning cylinders are provided to give any required resistance 
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to the fore and aft movements of the pipes. When the vessel 
arrived at East London on the 18th July 1897 there was a depth 
of 14 ft. oil the bar at high water. On 10th October, Hcarccly 
three months afterwards, there was a depth of 20 It. on the bar at 
low water. Working 22 days in rough weather during the montii 
of November 1898, the Kate raised and deposited 2^ miles at sea 

60.000 tons of dredgings. Her best day’s work (12 hours) was on 
the 7th November, when she dredged and deposited 64 10 tons. 

A large quantity of sand-pump dredging has i)eeii carried out at 
Boulogne and Calais by steam hopi>cr pump dredgers, workable 
when the head waves are not more than 3 It. high and the cross 
waves not more than l‘l. high. The dmlgings are taken 2 
miles to sea, and the prico for dredging ami depositing from 

800.000 to 900,000 cubic metres in 5 or 6 years was 7*25d. per 
cubic yard. Tho contractor offered to do the work at 4*625d. pcT 
cubic yard on condition of being allowed to work cither at Calais 
or Boulogne, as tho weather mi^it permit. Sand-pump dredging 
has also been extensively carried out at the moutli of tho iiorts of 
Amsterdam, Rotterdam, and on the north coast of France by sand 
dredgera constructed by Messrs L. Smit & Son and G. & K. Siuit, 
Tho largest dredger, tlie Amttcrdam^ is Ml ft. by 27 ft. by 10 ft. 
8 in., and baa onginos of 190 LH.P. The hopper capacity is 
10,600 cubic ft., and tho vessel can carry 600 tons of dretigings. 
The pump fan is 6 ft. 3 in. in diameter by 10 in. witie, the plates 
being of wrought-iron, and mak(%s 1.30 revolutions a niinuto. Tlic 
Xnimp can raise 230 cubic ft. a minute from a depth of 33 ft., 
which, taking the proportion of 1 of sand to 7 of watfc*, gives a 
delivery of 29 cubic ft. of sand i>cr minute. The hopper, coii- 
taitiing 10,600 cubic ft., was under favourahb^ circiiinstanccs 
filled in 40 minutes. The vessels are excellent sea boats. 

Combined Bucket-Ladder and Sand -Pump Dmhp ru . — 
Recently bucket IjiclderH and Siuul jmiiijw ljav(! both been 
fitted to the wiino dredger. A auccessfiil example of this 
practice is furnished by the hopiKsr dredg(!r Percy 
Sandereon (sec Fig. 5), cc>nHtruct(^d under the direction 
of Sir Charles L. Harth'y, engineer of the Danube Ooiii- 
iiiLs.sion for the doexKJiiing of tho river Danube and the 
Snlina bar. This dredger is 220 ft. by 40 ft. by 17 ft. 
2 in., and has a hopixir cai>acity for DJbO tons of dredgings. 
The buckets have each a capacity of 25 cubic ft., and are 
able to raise 1000 tons of ordinary material |>er liour. 
The .suction punij), which is driven by an iudojumdeut set 
of triple-t^xpansion engines, is eai>ablo of raising 700 l«jns of 
sand per houi*, and of dredging to a depth ol ^>5 ft. behjw 
the water-line. The lower end of the suction ])ipe is con- 
trolled by spiHual .steam appliances by which the ]»ip(' can 
b(5 brought entirely inboard. The Percy Sandermn raiscis 
and deiK>sits on an average 5000 tons of material ]K.n* day. 

Hopper Bargee , — Where dredging oiK>rations on a large 
scale are being carried out, steam hojqKir barges are 
generally employed. Good examples of these vessels are 
tho two steam liopjKir barg(js built for tlie Cou.sorvators 
of tho river Thames in 1898. Their dimensions are : 
length 190 ft., breadth 50 ft., deptli 15 ft. II in., liopjHjr 
(•ai>acity 900 tons. They arc^ pi*oi)elled by a sot of triple- 
expansion engines of 1200 I-II.R, witli two return tubular 
boilers having a working pres.suve of lOO ft>. Special 
appliances are provided to work the hoj>per doors by stt^ain 
ix>wer from indeixmdent engines jJaced at the forward end 
of the hopj)cr. A steam windhiss is provided forward and 
a steam caixstan aft. The vessels are fitted witli cabins for 
the officers and crow. On their trial trij), tlu' Iiojipers 
having their full load, a speed of 1 1 knots wa.s attai ned, the 
coal consumption being 1*44 lb i)er Lll.R 

GraJbe, — ^Various kinds of apparatus have been designed in 
the shape of gi-abs or buckets for dredging piirpostis. These 
are usually worked by a steam crane, which lets tho ojien 
grab down to the surface of the ground to b(^ excavated 
and then closes it by a chain which forces tho tines 
into the ground ; tho grab is thou raised by the crane, 
which deposits the contents either into the hopiKJr of the 
vessel 111)011 which tho crane is fixed or into another barge. 

Tho Priestman grab has perhaps been more extensively usetl than 
any other ap^Hiratus of this sort. It is very useful for excavating 
mud, gravel, and soft sand, but is less effective with hard sand or 
stiff clay, which is a general defect in this class of dredger. It is 
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also ca{)ablc of lifting large loose pieces of rock weighing from one 
to two tons. A dredger of this type, with grab lioldiug one ton of 
mud, dredged during six days, in IV ft. of water, an average of 62i 
tons and a maximum of 68^ tons {xir hour, and during 12 days, in 
10 ft. of water, au average of 48 tons and a maximum of 58 tons 
])er hour, ut a cost of rU8d. iier ton, excluding interest on the 
capital and doi>reciation. The largest dredger to which this 
apjiaratus has been applied is the grab bucket hopper dredger 
Ait/fis A'. liurtoH (see Eig. 6), belonging to the Mersey Docks 
and ii arbour Board. It is equipped with five grabs on Moigan's 
latent systeiii, which is a moditication of Priostman’s, the grabs 
icing worked by five hydraulic cranes. It raised and deposited, 
12 to Ifi miles out at sea, 11 loads of about 1460 tons each with a 
double shift of hands, at a cost of about l'5d. pr cubic yard of 
spoil, including the working expenses for wages or crew, fuel, and 
stores. Mr Marillier of Hull has stated that *‘tho efticicnoy of 
tlicse grabs is not at all de[>endent upon the force of the blow in 
falling fur tbo penetration and grip in the material, as they do 
their work very satisfactorily even when lowered quite putly on to 
llie material to bo cut out, the jaws being so framed as to draw 
down and pnetrate the material as soon as the upward strain is put 
on the lifting chain. Even in hard matcu'ial the jaws piietrate so 
thoroughly as to clause the bucket to he well filled. The grab is 
found to work succcsHfully in excavating hard clay from its natural 
bod on dry laud.” It is claimed on behalf of grabs that they lift 
a smaller projiortioii of water than any other class of dredger. 

WiltPH single (diaiii half- tine grab works entirely with a single 
chain, and has been found very useful in excavating the cylinders 
in CuHtricH liarbour. Upon oxj[)6rinientiiig with au ordinary grab 
a rather curious condition of things was observed with resjiect to 
sinking. On penetrating the soil to a certain depth the ground 
was found, as it wer<‘, nested, and nothing would induce the grab 
to sink lower. Mr Matthews suggested that au additional set of 
external tines might possibly get over this difficulty. A new grab 
having been made with this modification, and also with a large 
increase of weight— all the parts being steel — it descended to any 
required do]ith with ease, the outside tines loosening the ground 
effectually, whilst the inside bucket or tines picked up the material. 

MUcellaneouH AppUanceB . — Under this head may be 
classed several uiacliines or apfiUances which perhap can 
hardly be called drodgijrs, although they are used for 
cleansing and deiqieiiiiig rivers and harlx)urH. 

Kingsfoot’s dredger, used for cleansing the river Stour, consisttxl 
of a boat with a broad rake fitted to the bow, capable of adjust* 
ment to different ilepths. At the sides of the bout were hinged 
two wings of the same depth as tlio ruko and in a line with it. 
When the rake was droiiped to the bottom of the river and the 
wings extended to the si(1c, they formed a sort of temporary dam, 
and the water began to rise gradually. As soon as a sufficient head 
was raised, varying from 6 to 12 in,, the whole machine was driven 
forward by the pressure, and the rake carried the mud along with 
it. A progress of about 3 miles au Iiour was made in this manner, 
and to {ireveiit the accumulation of the drodgings, oprations were 
begun at the moiitli of the river and carried on bacKwards. Tlie 
api>aratus was very effective and the river was cleansed thoroughly, 
but the distance travelled by the dredger must have been great. 

In 1876 J. J. Kietseboten designoda **propller dredger” for 
removing the shoals of the river Maas. It consisted of an old gun- 
boat fitted witli a pair of tnissed beams — one at each side — each of 
which carried a steel sliaft and was cajiablo of being lowered or 
raised by moaiiN of a crab. An ordinary propeller 8 ft. 6 in. in 
diameter was fixed to the lower end of each shaft, and driven by 
bevel-gear from a cross shaft which derived its motion by belting 
from the fly-wheel of a 12 H.P. portable engine. The propellers 
were lowered until they nearly reached the shoals, and were then 
worked at 150 revolutions pr minute. This o])cration scoured 
away the shoal effectively, for in about 40 minutes it had been 
lowered about 3 ft. for a space 150 yards long by 8 yards wide. 

Mr Lavalley in 1877 desired an arrangement for the harbour of 
Dunkirk to overcome the difficulty of working an ordinary bucket- 
ladder dredger when there is even a small swell. A pump 
injects water into the sand down a pipe terminating in three 
nozzles to stir up the sand, and another centrifugal pump draws up 
the mixed sanu and water and discharges it into a hoppr, the 
pump and all inacbineiy being on board the hoppr. To allow for 
tha naing and falling of the vessel— either by the action of the tide 
or by the swell — the ends of the pips are made flexible. Tlie 
hoppr has a capeity of 190 cubic yards, and is propllod and the 
pump worked by an engine of 150 I.H.P. From 50 to 80 cubic 
yards pr hour can be raised by this dredger. 

The ^Aquamotricc,” designed by Mr Popie and used on the 
Ganmhe at Agen, appears to oe a modifloation of the old bag and 
apon arrangement. A flat-bottomed boat 51 i ft. long by 6^ ft. 
wide was fitted at the bow with paddles, which were actuated by 
the tide. Connected wdth the pddles was a long cliain, passing 
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over a nulley on uprights and under a roller, and a beam was 
attacbeu to tiie chain 14 it. 8 in. long, passing through a hole in 
the deck. At the end of the beam was an iron scoop 2 ft. wide 
and 2 ft 6 in. deep. When the tide was stro^ enough it drew 
the scoop along by means of paddles and chains, ana the scoop 
when filled was discharged Wmeans of a lever opuing it. About 
65 oubio yards of gravel can be raised by tbo apnaratus in 12 hours. 
When the tide failed, the appratus was workra by men. 

The Danube Steam Navigation Co. removed the shingle in the 
shallow prts of the river by means of a triangular rake with 
wrought-iron sides 18 ft. long, and fitted with 84 teeth of chilled 
cast-iron 12 in. deop. This rake was bung from the bow of a 
steamer 180 ft long by 21 ft. beam, ana dragged across the 
shallows, increasing the depth of water in one instance from 
5 ft 6 in. to 9 ft., after passing over the bank 855 times. 

A combination of a harrow and high-pressure water jets, arranged 
by Mr Tydenian, was found very eflicacious in removing a large 
quantity of mud which accumulated in the Tilbury Dock basin, 
which has an area of about 1 7 acres, with a depth of 26 ft. at low- 
water spring tides. In the first iiistauco chain harrows merely were 
used, but the addition of the water jets added materially to the 
8uc(sess of the opratiou. The system accomplished in six tides more 
than was done in twelve tides without their aid. The water jets 
worked at aliout 80 1b pressure pr square in., attaining an effective 
pressure of about 60 lb per square in. at the bottom of the dock! 

Ives’s excavator consists of a long weighterl spear, with a sort of 
large spade at the end of it. The spado is hinginl at the top, and 
is capable of lieing turned at right allies to the spear by a chain 
attached to the end of the s]}oar. The spado is driven into the 
grouud and, after releasing the catch which holds it in iiosition 
during its descent, it is drawn up at right angles to the spear by 
the chain, carrying the material along with it. Milroy’s excavator 
is similar, but instead of having only one stiade it generally lias 
eight, united to tlie periphery of an octagonal iron frame fixed to 
a central vortical roa. When these eight spdes are drawn up by 
means of chains, they form one fiat table or tray at right angles to 
the central rod. In operation the s]iades hang vertically, and arc 
drox>ped into the material to be excavated ; the chains are then 
drawn iij), and the table thus formed holds the material on the to^i, 
which is lifted and disohargod by releasing the spade. This 
axiparatUB has been extensively used both in this country and iu 
India for excavating in bridge cylinders. ^ 

The clam-shell oredgor consists of two binged buckets, which, 
when closed, form one senii-cylindrical bucket. The buckets are 
held ojien by chains attached to the top of a crosshead, and the 
machine is droppd on to the top of the material to be dredged. 
The chains holding the buckets open are then released, while the 
s|jear8 arc held firmly in xiositiou, the buckets being closed by 
another chain. Ibiirs dredger, Gatmell’s excavator, and Fouraiu es^H 
dredger are modifications witli imfirovemcnts of the clam -shell 
dredger, and have all been used successfully iqion various works. 

Bruce and Batbo’s dredger, when closed, is of liemisphorical 
form, the bucket being composed of throe or four blades. It c.m 
be worked either by a single chain or by means of a spear, the 
latter being gonorally used for stiif material. The advantage of 
this form of dredger bucket is that the steel points of the blades 
are well adapted for penetrating hard material. Messrs Bruce 
and Batho have also designed a novel dredger consisting of one of 
these buckets, but w'orked entirely by hydraulic power. This was 
made for working on the Tyne. The excavator or dredger is fixed 
to the end of a l^m wliich is actuated by two hydraulic cylinders, 
one being used for raising the bucket and the other for lowering 
it ; the hydraulic pwer is supplied by the pumps in the engine- 
room. The novelty in the design is the ingenious way in which 
the lever in ascending draws the shoot under the bucket to receive 
its contents, and draws it away again as the bucket descends. 
The hydraulic cylinder at the end of the beam is carried on 
cimbans to allow for tlie irregularities of the surface being 
dredged. The hydraulic pressure is 700 lb per square in., ana 
the pumps are usra in connexion with a steam accumulator. 

An unloading apparatus was designed by Mr A. Manning for the 
East and West India Dock Conqiany for unloading the dredged 
materials out of baigos and delivering it on the marsh at the Mck 
of the bank of the river Thames at Crossness, Kent. A stage 
constructed of wooden piles commanded a series of barge beds, the 
unloading dredger nmnin^ from end to end of the stage, lifting 
and delivering the materials on to the marsh behind the river 
wall at the* cost of Id. per cubic yard. 

Dredging combined with Blasting , — In the Encyclopaedia 
Britannica, vol. vii. p. 466, a description was given of 
blasting and dredging upon the river Tees. This may 
profitably bo supplemented by an account of similar opera- 
tions in Blyth harbour (cp. Proc, Inst C. E, voL luxL 
p. 302). Hero it became necessary to provide extensive 
deep-water berths, and the site determined upoa was on 
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the south side of Blyth, about a mile from the harbour 
entrance. The bottom of the river at this place was 
formed of a large patch of rock, which had long been a 
serious obstruction to dredgiim o^ierations, and which it 
was necessary to remove in oim to provide the required 
depth. The rock was 700 ft. long by 139 ft. 6 in. at 
its widest part, a width of 85 ft. being dry at low water 
of spring tides. The material consisted of yellow sand- 
stone, ro^y shale, and clay, lying in horizontal beds ; there 
was dso a considerable proportion of very hard quartzite 
in the form of largo boulders and irregular beds. The 
shoal was of very irregular character and the clay layers 
were the worst feature, as they rendered oilective blasting 
difficult 

The means emuloyod were, first, boring and blasting ; secondly, 
dredffing. The horine was eilected by hand labour, from rafts 
25 n. by 13 ft, mado of yellow pine logs docked over with 
])lanking. The bore-holes were 2} in. diameter. The drills were 
chisel-pointed, 2} in. broad, the shanks being in. diameter. 
Horing tubes 8 in. diameter wore firmly driven into the ground 
after the raft was moored, and drills were worked within them. 
The tubes prevented the sand from getting into the bore-holes, and 
enabled cartridges to be rammed homo without the aid of a diver. 
Four men were required at each drill. The average sliced of 
boring was about 3 liii. ft. i^or hour, and tlio cost for labour was 
Is. per lin. ft. At first the work was carried on as tide-work, but 
afterwards by day-work irrespective of the tide, which was found 
to be cheaper. It was originally intended to do the ofieration in 
one lift, but the dredger was not powerful enough, so the operation 
was effected in two lifts, the first 9 ft. deep and the second to tlio 
finished depth of 15 ft. bolow water at spring tides. 

The bore-holes were arranged in diagonal squai-es of 6 ft. 3 in., 
tho upper series being bored to 9 ft. 10 in. and tho lower to 15 ft. 
6 in. mIow low water. The blasting charges were contained in 
water-tight tin oases 2 in. diameter, closed at the toji witli wood 
plugs 2 in. deep. Bickford’s <luuble-coatod guttaqiercha fusses 
and Nobel’s detonators were used, and there wore few misfires, 
except in frosty weather, when the dynamite was liable to bum. 
No tamxung material was employed. After blasting, the material 
was removed by dredging, Ihe greater portion being loaded into 
hop[)er barges and deno.sito(l about three miles from the site of 
the works. Tho dredger employed belonged to the harbour 
authorities, und was 100 ft. long by 25 ft. beam by 10 ft. deep. 
Thirty-two buckets and claws, capable of dredging 90 tons per 
hour of soft sand and mud from a dcq)th of 23 ft., excavated only 
6 tons of rock ])er hour. The buckets had a caxiacity of 2*82 ft. 
and weighed 5 cwt. Tho hoppers were each of 120 tons ca])aciiy. 
Tho Priestman grab was occasionally used, and was found ctfective 
for lifting large loose pieces of rock up to 2 tons in weight. When 
the blocks exceeded this weight, they wore lifted by a floating steam 
crane in conj unction with a diver. Dredging was carried on both by 
day and night, two crows working alteniatmy in twelve-hour shifts. 
Small ridges and xiatches about 12 iu. high, missed by tho dredger, 
were removed by a diver with pick and bar. In this way 24,500 
cubic yds. of rock, witli a largo quantity of mud and sand, were 
removed ; 4500 2} in. lioles were firod ; and after deducting^ tho 
gunpowder which was not efficacious, 11,820 lb of explosives, 
prinoi||MlIy nitro-glycerino compounds, were used, being 0*482 lb of 
explosWs per cubic yard. The cost of the explosives per cubic yard 
was Is. 4d., of boring Is. 9d. per cubic yard, and of dredging 3s. 
per cubic yard, including repairs, but nothing for the use of plant. 
The whole cost workoil out to 6s. Id. per cubic yairi on the average. 

Dredging in tlve River ScMdt below Antwerp , — This 
dredging took placo at Krankeloon and tho Belgian Sluis 
under the diroction of Mr L. Van Gansbergho. At ISIelscle 
there is a pronounced bond in tho river, causing a bar at 
the Pass of Port Philip, and just below tho Pass of Lillo 
there is a cross-over in the current, making a neutral 
ix)int and forming a shoal. After dredging to 8 metres 
(26*24 ft.) below low tide, in clay containing stone and 
ferruginous matter, a sandstone formation was encountered, 
which was very compact and very difficult to raise. A 
suction dredger being unsuited to the work, a bucket- 
ladder dredger was employed. Tho dredging was com- 
menced at i&ankeloon in ^ptember 1894 and continued 
to tho end of 1897, A depth of six metres (19*68 ft.) 
was excavated at first, but was afterwards increased to 
eight metres (26*24 ft.). Tho place of dejiosit was at first 
on lands acquired by the State, 2*17 miles above Kran- 
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keloon, and placed at Uie disjiosal of tho contractor. The 
dredgings excavated by the bucket-ladder dredger were 
dei) 08 itod in sco>vs, which w*ere towed to tho front of the? 
doxx>sit ground and dischargcxl by a suction pump fixed in 
a si>ecial boat, moored close to the bank of the river. The 
material brought by tho suction dredger in its own hull was 
discharged by a plant fixed U]»on the dredgin* itself. In 
both instances tho material was dexjosiled at a distance of 
1640 ft. from the river, th(i .sjjoil bank varying in depth from 
6*56 ft. to 22*96 ft. The water thrown out behind the 
dyke with the excavated mati*rial returned to the river, after 
settlement, by a special discharge lock built under the dyke. 
Since 1896 the material was delivered into an abandoned 
jMiss by means of barges with bottom hopjM^r doors or by the 
suction drotiger. One suction dredger and three buc^ket- 
ladder dredgers were employed iqK)n the work, and a vessel 
called Scheldt /. used for discharging the material from tho 
8cow*.s. Four tug-boats and twenty scows were also em[»loyt*d. 

Tlie largest dredger, Hclucldt 111,^ was 147 63 ft. long by 2ii-90 It. 
wide by 10*98 ft. deep, und had buckets of 21 '18 cubic ft. capacity. 
Tho ouijmt j)er hour was 10,594 cubic ft. Tliis dredger had also a 
complete installation as a suction dredger, Die suction ])ipe being 
2 ft. diamider. Tho Ian of tho centrifugal puinii was 5*25 ft. 
diameter, and was driven by tho motor of the bucket ladder. 
The throe bueket dredgers worked with bead to the cbh tide. 
They could also work with head to the flood tide, hut it took so 
long a time to turn them about that it was imiu-aoticablc, Tho 
w<»rK was for from 13 to 14 lioiirs a day on tho ebb tide. 
Tho efleetivo daily excavation averaged 4839 cubic yds. Each 
dredger was fitted with six anchors. The excavated cut was 164 ft. 
Avide by 6‘f>6 ft. deep, tichcldt JIT. was capable of lifting a mass 
9*84 ft. thick. The suction dredger SeJuMt 11. was of the multiple 
type, and is stated to be unique in construction. It can di.s(diargo 
material from a scow alongside, lill its own hopper with excava- 
tions, discliarge its owm load upon the bank or into a scow by 
diflbrent piiws provided for the purpose, and discharge its own 
load through hoj)por doors. The nia(;hinery is driven by a trii>le- 
expansion engine of 300 l.H.P. working the propeller by a clutcdi. 
Owing to tho rise and fall in the tide of 23 ft., the buctiou ]>ipe is 
fitted with spherical joints and a telescopic arrangement. Tho 
vessel is 167*5 ft. by 28*2 ft. by 12*8 ft. The iliaineter of the 
pump is 6*25 ft. Tho wings of the pump are curvoil, the surface 
lieing in tho form of a cylinder j)arallel to tlio axis of rotation, tho 
directrix of which is an arc of a circle of 2*62 ft. radius with the 
straight part beyond. Tho suction and discliarge pipes arc 2 fl. 
diameter. A centrifugal pump is provided for tli rowing water 
into the scows to liquefy tho material during discharge. Tin* 
dredger, which is fitted with electric lights for work at night, is 
held by tw'o anchors, to prevent lurching backw'ards and forwiu-fls ; 
it can w'ork on the flood as well as 04 tho obb tide, and can 
excavate to a doptli of 42*65 ft., the output depending upon the 
nature of the material. With good material it can fill its tanks 
ill thirty minutes. To empty the tanks by suction and discharge 
uj)on tho hauk over the dyico takes about fifty minutes, depending 
tqion tho hciglit and distance to whicli the material requires to he 
delivered. The daily work has averaged eighteen hours, ton triiis 
being mado when the distaiieo from tho dredging ground to tlio 
point of delivery is about one mile. When the dredged material 
IS discharged into tho Scheldt^ a rpiantity of 5886 cubic yards has 
been raised and deposited in a day, the mean quantity being 4700 
cubic yards. When tho distance of transportation is increased to 
2§ miles, .six voyages were mode in a day, ainl the day’s work 
amounted to 3530 cubic yanls. 

The work was let to tho contractor at tho following jirioos ; - 
For excavation, transportation, and 
deposit 2*17 miles in Polder of 

Borgerwoort 4*.0d. per ciihic yd. 

For excavation, transiiortation, and dis- 
charge iu disused parts of the 

Soheldt 2*0(1. ,, ,, 

For excavation and leading into a scow l*2d. ,, ,, 

the transportation by water jicr 
kilometre being .... *15d. „ ,, 

For discharge of scows in tho Scheldt . 'SSd. ,, „ 

For dredging into scows and delivering 
on to the emhankments in Polder 
of Borgerwoort . . . . 2*0d. ,, ,, 

Tho extra price for dredging heaps of 
stone found in the bexl of tho river 
l*75d. „ ,, 

Tho output and cost of dredging and delivering were as follow* 
from tho different dredgers : — 
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fJcimvitLm-’ ViiT excavating and trails* 

|iortiiig C‘2 iniloH ami discharging 
into the Scheldt, re(|uiring a tug 
and 5 scows. Tlio work done was 
1765 cubic yds. |ier diem . . 5 '2d. per cubic yd. 

Elizahetk — For transiKirting I'.'if) miles 
and di.suhargiug into Scheldt with 
tug and 3 scows, 8793 cubic yds. 

]>or diem 2'4d. ,, ,, 

Scheldt ///.—Traiisixirting 2*17 miles 
and discharging ujiou lands of 
Polder 1812 ft. lichind the dyke, 

1 tug and 5 scows, and using a 
Ntiction boat for disetharging over 
the dyke, 4839 cubic yds. iier diem. 4*8d. „ „ 

Scheldt y/, — This suction drotlgcr exca- 
vated, transfiortcd 2 '48 miles, and 
delivered ufion the Polder 2943 
cubic yds, per diem . . • 4*8d. ,, ,, 

The. above prices are those paid to the contractor. It is esti- 
mated that tlio cost was about 2*5d. delivered on the bank and 


‘15d. delivered into tlie Scheldt. 


River (7arow9W!.— The cost of dredging ui>on this river was given 
in a [taper by M. H. Desjircz of Paris. The mean cost of dredging, 
trans[)orting, and [daciiig ufton the bank 14,271 cubic ft. was 
4 '625d. per cubic yd., made up as under : — 

Dredging ...... l‘42r)d. 

Transportation 1 *68d. 

Plotniig on bank .... 1 ‘3<1. 

Managciuont, 0*22d. 


ToUl 


4*62rjd. 


liivcr Loire. -In 1897 the dredging of 1,283,670 cubic yds. 
with three bucket-ladder dredgers cost 2*5d. and 3'75d. per cubic 
yd., made up as follows : — 

Dredging 1 •2rid. [ter cubic yd. 

Transporting for a .short distance and 

discharging from hojtjters . . l‘25d. ,, ,, 


2*5d. „ 


if di.scharged u[K)n hank with iloating 
elevator, including tow-boats, ele- 
vators, ami barges . . . 3'7f)(l, ,, ,, 

Transport and discharge, transjtorting 

21^ niilos 4‘65d. ,, ,, 

AVith suction dredger ami traiisjiortatioii not exceeding 21^ 
miles, the cost was 2*25d. per cubic yard. 


Dr08ClOn (lUt) name in derived from the old Slav 
word Drezga - forest ; JDrezgajan ~ forest - dwellers), the 
cajiital city of tlie kingdom of Saxony, headquarters of the 
12th German Army Corps, and the fifth largest tow^n in the 
Gorman Kmpiro. It lies in a broad valley on both banks 
of the E11 x 5, 1 1 I miles south from IJerlin. Its delightful 
situation, no ]e.ss than the richne.ss of its art treasures and 
tlio educational advantage.s it offers, has ever made it a 
favourite resort of stranger.s, and during the last few 
years the numlicrs of foreigners who have made it their 
home liave largely ineroasod. l*articularly is this the 
case with the so-called llussian, British, and American 
“colonies.” Within two dec^wles (1880-1900) Dresden 
almost at a bound advanced into the front ranks of 
German commercial and industrial towns ; but whilst 
gaining in [irosyiority, it lias l(3st much of its picturesque 
mediaeval a.spcct. Old buildings in the heart of the Alt- 
stadt have been swej>t away, and their jdace occupied by 
modern business houses and new streets. Kdnig Johann- 
strasse baa ofiened up the Altmarkt to the eastern suburbs, 
while the 8chlo.ss-stras8e has been widened, an ojxiration 
involving the demolition of the famous Georgenthor. The 
city, in its expansion in all directions, is gradually 
assimilating the more distant suburbs, 'which through a 
well-arranged tramway system are now brought into easy 
connexion with its centre. The prospect of the Elbe and 
of the undulating and ]nne-clad hills beyond, as formerly 
enjoyed from the Briihlsche Torrasse, has become somewhat 
marred, owing to the extension of the town up the river 
and to the two new bridges (both east of the old Augustus- 


brticke) — the Queen Carola - briicke, 1070 ft. long, 
resting on a couple of pillars in the stream, built in 
1892-95, and the Konig Albert-briicke, 1037 ft. long, 
with four arches, each 102 ft. span, built in 1875-77. 
But in spite of its having become to a certain extent 
modemiz^, it cannot |;>e denied that, architecturally, 
Dresden has gained in general embellishment by the new 
buildings which have lately been erected. In the old 
town the most striking of the new edifices is the 
Maler-akademie. It consists of a complex of buildings, 
constructed from designs by lapsius, in the Italian 
Renaissance style, in the years 1890-94, and is profusely 
decorated with busts and medallions of famous artists, 
poets, and illustrious men. It contains not only the 
academy jiroper, but also the permanent exhibition of the 
Kunst-verein. The Albertinum, formerly the arsenal, 
built in 1559-63, was rebuilt in 1884-89, and fitted up as 
a museum of Oriental and classical antiquities, and as the 
depository of the state archives. There are also a bronze 
statue of Semper by Schilling (1891), a statue of Ludwig 
Richter by Kircheisen (1898), and the Moritz monument 
(removed here in 1895). The royal palace has undergone 
a radical restoration since 1890. The Briihl Palace is 
about to be reconstructed ; the central portion of it is 
destined to form part of a new Parliament House for 
the kingdom. An elaborate equestrian monument of 
Konig Johann, by Schilling, unveiled in 1889, faces the 
Hof theater. The latter is a magnificent creation, rebuilt 
after the designs of Semper on the site of the theatre burnt 
dovru in 1869, and was completed by his son Manfred 
ill 1878. The exterior and interior are sumptuously 
decorated. In the old town there arc further the Saxon 
industrial art museum, with a school, collection of draw- 
ings, and library attached ; the Kreuz-kirche, rebuilt after 
destruction by fire in 1897 ; the municipal museum (anti- 
quities, archives, coins, pictures, &c.) ; the Reformierto 
Kircho (1894) ; the Holy Trinity church; the Renaissance 
Yictoria-Haus (1891-92); the Luther monumeut (1885), a 
copy of the Rietschcl model at Worms ; and the Dresdner 
Bank. In the suburbs which cncirclo the old town on 
west, south, and east there arc to be noted the central railway 
station (1893-98), occupying the site of the old liohmischer 
Bahiihof; a new station in the Neustadt, comprising the 
Leipziger and Schlosischer Bahiihofe, is in course of con- 
struction ; the vast premises of the municipal infirmary ; 
the graves of Friedrich von Schlcgel and von Weber (the 
musician) in the Homan Catholic cemetery ; the bronze 
statue of Kbrner (1871), and a bust of Gutzkow (1887); 
in the Grosser Garten is the botanical garden, laid out in 
1891, and a large exhibition building : the imposing law 
courts; the Johannes Kirche, richly sculptured in the 
interior ; the Schilling Museum ; and two ornamental 
fountains (Gerechtigkeit und dinsedieb). On the right 
bank of the El lie stands the fine ministry of finance (1896), 
the war ministry, the ministry of justice, the Komer 
Museum, and the Japanese Palace, this last containing the 
royal library of 400,000 vols., 6000 MSS., and 20,000 
maps. Albert-platz is adorned with two fine fountains 
by Diez. In this same quarter are also the Luther church 
(1887) and the architects’ school. On the Bismarck-platz 
is the teclmical high school, which since 1870 has ei^joycd 
the privilege of conferring the degrees of doctor of 
engineering, doctor of technical sciences, &c. Beyond the 
Neustadt, and extending for more than a mile at half 
height on the range of hills which form its background, 
lies the Albertstadt, the military quarter, consisting of 
an imposing line of barracks and other military build- 
ings, reference to which has been made in the article 
Barracks. Behind these stretches away the romantic 
pine forest — the so-called Dresdener Hoide. Dresden is 
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the seat of very various industries, its fi^^i|Ous breweries 
occupying a prominent place. Population (1885), 
246,086; (1890), 276,522; (1895), 336,440; (1900), 
395,349. 

DrailXp chief town of arrondissement, department of 
Eure-etf^, France, 20 miles north-north-west of Chartres, 
on railw£||h>m Paris to Orange. The manufacture of 
hardwq^^i^liftd heavy iron goods has Income im}X)rtant, as 
now are nurseries. There is considerable commerce in 
grain, fowls, and boots and shoes. The remains of Louis 
Philippe and his queen were brought from Weybridge, 
England, their iirst resting-place, in 1876, and interred in 
the chapel of St Louis. Population (1881), 6867 ; (1901), 
9697. 

DraWSnaBp a river of Germany. It rises south-east 
of Osterode in East Prussia, i)as8es through the lake of 
Drowenz (7 miles long), and after a south-west cours<3 of 
148 miles enters the Vistula from the right a little above 
Thorn. It is navigable only for rafts. Lake Drewenz is 
connected with Elbing (and so w'ith the Baltic) by the 
navigable Elbing-Oborland Canal. 

Drifll6ld| Qraatf a market-town and railway sta- 
tion in the BucKrose parliamentary division of Yorkshire, 
England, 13 miles north of Beverley. All Saints* Church 
has been restored, and a Roman Catholic church, a Wesleyan 
Methodist chai)e1, and a new court-house have heeii erected. 
There are oil-cake works. Area of township (an url>an 
district), 4998 acres. Pojnilation (1881), 6939; (1901), 
5765. Area of ecclesiastical i)arish, 7599 acres. Po]»ula- 
tion (1881), 6323 ; (1901), 6036. 

Dr08rhoda« a seaport in the county of Louth, 
Ireland, on the river Boyne and the Great Northern 
Railway, 31^ miles north of Dublin. It ceased to lie a 
] parliamentary borough in 1885, and a separate county in 
1898, but it retains its mayor and corporation, which, 
however, has now practically the status of an urban 
<li strict council. Steamers maintain almost daily com- 
munication with Liverpool, (Jarrying chiefly agricultural 
produce of various kinds. In 1899, 454 vessels of 99,441 
tons entered and 346 of 105,658 tons cleared. There are 
valuable salmon fisheries on the Boyne, which in 1899 gave 
employment to 711 [lersons. Population (1881), 12,297 ; 
(1901), 12,765. The anja of the borough was extended 
in 1896, increasing the population by about 1500. 

DrohobyeZp a town in Galicia, Austria. Popula- 
tion p890), 17,916 (6200 German, 4500 Iluthenians, the 
remainder Poles; the Jews number 8700); in 1900, 
1 9,146. The principal industries are the production of siilt 
(from the local brine wells), naphtha, and oil. Also con- 
siderable trade in cattlo, corn, earthenware, and i)etroleum. 

DroHwIChi a municipal borough and market-town 
in the Droitwich parliamentary division (since 1885) of 
Worcestershire, England, 20^ miles south-west by south of 
Birmingham by rail. There are three parish churches. 
Recent erections are a Wesleyan cha])el (rebuilt), nesw 
hospital, private bath hospital, St Andrew’s Baths, and a 
large Salters* Hall. There are a town-hall and Royal Brine 
Baths. Owing to the pumping of the brine for the salt 
works there is a continual subsidence of the ground detri- 
mental to the buildings, and the houses are now mostly 
built in the suburbs. Area, 1856 acres. Population 
(1881), 3761 ; (1901), 4163. 

Drbm^i a dej)artment in the south-east of France, 
traversed by the Alps of Vercors and watered by the Rhdne, 
the Is^re, and the Drfime. 

Area, 2533 square miles. The population, numbering 314,615 
in 1886, decreased to 294,704 in 1901. Births in 1899, 5802, of 
whicl) 259 were illegitimate ; deaths, 6406 ; marriages, 2126. There 


were, in 1896, 908 schools ^^44,000 pupils ; the illiterate lonu 
3 to 4 per cent, of the The aioa uiuhr cultivation in 

1896 amounted to 1,242,9IK acres; 614,968 acres arable, and 
358,314 acres forest. The wheat crop in 1899 yielded a value of 
£1,110,000; mangel -wtirzed, £103,000; jwLiitops, £120,000; grass 
lands, £190,000 ; olive, £21,000; nuilherry, £01,000. The pro- 
duction of silkworm rotu^ons is one of the largest among tlmse of 
the departments oi France, amounting in 1899 to ev\t.s. 

avoir. The livo-stoek in 1899 iiiulude(ri7,290 horses, 13,850 aHse.s, 
421,000 sheep, 120,510 pigs, and 90,750 goats. Uliiiiiig and 
metallurgy are in a backward state. 3'he. textile iinlustry is more 
advanced. Yuleiice, the capital, has 2.5,000 inhahiluiits. 

DroylSdOtli a towimhip and parish in the Prestwhdi 
parliamentary divi.sion of Lancashire, England, formed in 
1844, in the civil iwirish of Maneliester, 4 miles east of 
Manchester by rail. Tliere are an educational institute, 
and a Moravian theological college. The industries 
comprise cotton sjunning, chemical and dye works, Vu ick- 
making, and iron-founding. Area of urban district, 10 1 I 
acres. Po])ulation (1881), 8687 ; (1901), ] 1,087. 

Droysenp Johann Gustav (1808 i8si), (hr- 

man historian, w'as born 6th July 1808 at Tnjdow, 
I’omerania. His father was a pastor who licdd sev(*ral 
cures in Pomerania, and was chajdain to a n?giment of 
cuiriissiers, in which capwicity he was prescjii at the etde- 
brated siege of KollK*Tg in 1806- 7. The young I)r(»ysen, as 
a child, Wits also witness of some of the military oiKTations 
tluring the War of Lilx^ration, for his father was ]>astor of 
Groifenliagen, in the immediate^ neighlx»urli<>ofl of Stettin, 
w'hich was hcdtl by the Fnmch during tlie greater ]>ai t of 
1813. The impressions of these early years laid the 
foundation of the ardent attachment to Trussia wdiich dis- 
tinguished liim, as so many other historians (jf hLs genera- 
tion. He was ediieattxl at tlie gymnasium of Stetliu and 
at the lTnivcrsity»^ of Berlin ; in 1829 he became a master 
at the Graue Kloster (or Grey Friars), oni‘ of the oldest 
schools in Ik^rlin ; besides his work there gave lectures 
at the university, from 1833 as privat-dcKMud, and from 
1835 as Professor, without a salary. During these years 
he was (wcupied with classical autnjuity ; ln‘ imblished a 
translation of yEschylas and a ])ara]>lirase of Aristophanes, 
but the work by which he made himself known as an liis 
toriaii was his Lift of Altjcander th*' (imit, pub! i died in 
1832, a book which still remains probably tlie best work 
on the subject. It was in some wny\s the lii'rahl of a new" 
school of German historical thought, fur it shows tliat 
idealization of power and success whieli he had li?aiut from 
the teaching of Ilegel. It wiis followed by other ^'olumes 
<h3aling with the successors of Alexander, jmblislu'd under 
the title of Tlic History of Ilelhnum. A m;w and revised 
edition of the whole w"ork was published in 1885; it has 
been translated into I^Veiich, but not into J^higlish. In 
1840 Droyson was appointed Professor of History at Kiel. 
He w"as at once attracted into the political movement for 
the defeiKJO of tlie rights of the Elbe. Ducliies, of which 
Kiel was the centre. Like his prede^*essor Diihlmann, he 
placed his bi8ti:>ric.al learning at the service f)f tlu' Instates, 
and composed the luldrcss of 1844, in which the Instates 
j)rotested against the claim of the king of Denmark to 
alter the law" of succession in the Duchies. In 1848 he 
was elected as a memlxir of the Frankfi>rt Parliament, and 
acted as secretary to the committee for draw'iiig up the 
Constitution. He was a determined supporter of IVussian 
ascendancy, and w’as one of the first menibei’s to retire afUn* 
the king of Prussia refused the crowm in 1819. During 
the next two years lie continued to su]))»ort the cause of 
the Duchies, and in 1850, with Carl Samwer, he published 
a history of the dealings of Denmark w"ith behleswig- 
Holstein, Hit IJ.tTZoythii'tntT ScJUtsw-uj'-Holstein und d<i8 
Kimigreich Hdriemark seit dent Jahre 1806^ Hamburg, 
1850. A translation was published in London in the same 
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year under the title Ths of Denmark totvarda the 

Duchiee of SMeawig-Nolaimn, The work was one of 
great political imijortance, and had much to do with the 
formation of public opinion on the rights of the Duchies 
in their struggle with Denmark. After 1851 it was im- 
possible for hiiri to remain at Kiel, and he was appointed 
to a ])rofessorsiiip at Jena; in 1859 ho was called to Berlin, 
where ho remained till his death in 1884. In his later 
years he wtis almost entirely occupied with Prussian history. 
In 1851 he brought out a life of Count Yorck v. Warten- 
iM^'g, one of the best biographies in the German language, 
and then l)c*gan his great work on the History of Prussian 
Poliay^ Berlin, 1855-86. Seven volumes were published, 
the last not till after his death. It forms a complete history 
fif the growth of the Prussian monarchy down to the year 
1756. This, like all Droyson^s work, shows a strongly 
marked individuality, and a great fiower of tracing the 
inannctr in which imiK)rtaiit dyiuunic forces worked them- 
Holves out in history. Tliis (piality also gave him great 
influence sis a toachc3r. Droysen was twice married; his 
eldest sou, Gustiw, is the author of several well-known 
historiciil works, namely, Life of Gustavm Adolphus 
(Tioij)zig, 1869-70); Life of Bernhard of Saxe- Weimar^ 
London, 1885; a History of the Thirty Years' War in 
OnckcTi’s Universal History; and an admirable Historical 
Atlas, AnothiT sem, Hans Droysen, is tlie author of some 
works on Greek history and anticjuities, (j. w. he.) 

Drummond, Henry (I85i-i897), Scottish 

evangelical wrih^r and lectunjr, was born in Stirling 
on 17th August 1851. Ho was educated at Edinburgh 
University, whore h() displayed a strong inclination for 
physical and mathematical science. The religious chv 
ment was an c.vim nioiij powerful factor in his nature, 
and dis]>os(ul him to enter the Church of Scot- 

land. Whil(^ preparing for the ministry, he was for 
a time carrii?d away l>y the ovangolizJng mission of 
Messrs bloody and Sankey, in which ho activcily co- 
ojKjratod for two years. In 1875 ho became Lecturer on 
Natural Setitaujo in the Free Church College, which enablcwl 
him to combine all the pursuits for which he felt a voca- 
tion. His studios resulted in a b(K)k whoso title expressed 
thti rnodiating position he was called ujxm to occupy, 
Katural Laiv in the Spiritual World. As it was al)OUt 
to issue from the press (1883), a sudden invitation from 
the African Lakes Comimny drew him away to Central 
Africa. Upon his return in the following year he found 
liimself famous. Large bodies of serious readers, alike 
among the religious and the scientilic classes, discovered 
in Natural Law the common standing - ground which 
they needetl ; juid the universality of the demand proved, 
if nothing mon\ the seasonablenoss of its publication. 
J Drummond continued to Iw mjtivoly interested in missionary 
and other movements among the Free Church students. 
In 1888 he jmblishcd Tropical Afrka^ a valuable digest 
of information. In 1 890 ho travelled in Australia, and in 
1893 dcilivered the Lowell Lectures at Boston. It had 
been his intcjution to reserve them for mature revision, but 
an attemi)t(3d piraegr compellGd him to hasten their publi- 
cation, and they appeared in 1894 under the title of The 
Ascent of Man. Their object was to vindicate for altru- 
ism, or the disinterested care and comjmssion of animals 
for each other, an imjwrtant part in effecting “ the sur- 
vival of the fittest,” a thesis previously maintained by Pro- 
fessor Fiske. Dnimmond^s health failed shortly afterwards, 
and he died on 11th March 1897. His character was full 
of charm. His writings are too nicely adapted to the needs 
of his own day to justify the expectation that they will 
long survive it, but few men have exercised more influence 
U]X)n eortain circles in their own generation. (r. g.) 
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Dublli^di? maritime county of Ireland, province of 
Leinster, bounds on the N. by Meath, on the E. by the 
Irish Sea, on the W. by Kildare and Meath, and on the S. by 
Wicklow. The area of the administrative county in 1900 
was 226,686 acres, of which 68,913 were tillage, 122,373 
{)asture, 502 fallow, 3986 nictation, 1194 mar^ 55 turf 
bog, 13,305 barren mounmn^ and 16,358 wat^r, roads, 
fences, kc. The new administrative county under the Local 
Government (Ireland) Act, 1898, does not include the 
portion of the township of Bray formerly situated in Dublin. 
The population in 1881 was 418,910, and in 1891, 419,216, 
of whom 197,409 were males and 221,807 females, 
divided os follows among the different religions : Homan 
Catholics, 322,822 ; Protestant Episcopalians, 77,896 ; 
lYesbyterians, 7724; Methodists, 4129; and other de- 
nominations, 6645. The increase of population between 
1881 and 1891 was ‘07. The average number of persona 
to an acre (including the city of Dublin) w^as 1 ‘85, being 
by far the largest number of any county in Ireland. Of 
the total population, 66,675 persons inhabited the rural 
districts, being an average of 241 persons to each square 
mile under crops and pasture. The population in 1901 
was 447,266 (Homan Catholics, 348,701 ; Protestant Epis- 
co|)alians, 78,921 ; Presbyterians, 7538; Methodists, 4464; 
otliers, 7642), being an increase of 7 ’3 per cent. The 
following table gives the number of births, deaths, and 
marriages in various years : — 


Year. 

JUrtliH. 

Deailis. 

Marriages. 

1881 

1*2,047 

10,839 

2987 

1891 

11,496 

10,822 

2943 

1899 

12,065 

11,806 

3178 


In 1899 the birth-rate i>cr 1000 was 28 '9, and the death- 
rate 28 ‘3 ; the rate of illegitimacy was 2*7 j>er cent, of the 
total births. The total number of emigrants who left the 
county between Ist May 1851 and 31st December 1899 was 
110,832, of whom 61,751 were males and 49,081 females. 
The county contains the following townships, which are all 
practically suburbs of Dublin : Rathmines and Hathgar 
(27,706), I’eiiibroke (24,269), Blackrock (8401), Kilmain- 
ham (6510), Drumcondra, Clonlifle, and Glasnevin (7621), 
andClontarf (5104), and the town of Kingstown (17,352), 
the j)opu]ationB given in each case being those of 1891. 
In 1901 the population of the urban districts of Hath- 
mines and Hathgar, Pembroke, Blackrock, and Kingstown 
was respectively 32,472, 25,524, 8719, and 17,356. 


Bducalion . — The following table gives the degree of education 
(excluding the city of Dublin) in 1891 : — 



Mules. 

Foiuales. 

Total. 

] Percentage. 

U. C. 

Pr.Kp. 

94*7 

2*1 

3*2 

Prenb. 

96*1 

1*9 

3*0 

Read and write 

Road only . 
Illiterate 

68,710 

4,653 

8,130 

72,468 

6,863 

7,836 

131,168 

10,606 

16,960 

78-1 

8*7 

13*2 


The }>orceiitago of illiterates among Koniaii C'atliolics in 1881 
was 17*1. Excluding the city of Dublin, the numbei of superior 
schools in 1891 was 80, with 6338 pupils (Homan Catholics 2392 
and Protestants 2940), and 284 primary schools with 23,891 
pupils (Roman Catholics 19,478 and Protestants 4613). The 
number of pupils on the rolls of the national schools on 30th 
September 1899 was 66,406, of whom 46,2.66 were liomau Catholics 
and 9149 Protestants. 

Admin^treUion . — The countv is divided into two parliamentary 
divisions, north and south, the number of registered electors 
in 1900 being respectively 12,429 and 10,762. The ratable 
value in 1900 (excluding the county borough of Dublin) was 
£869,044. By the Local Covernment (Ireland) Act, 1898, the 
hscal and administrative duties of the grand jury and (to a less 
extent) of other bodies were transfoiTed to a county council, 
urban and niral district councils wore established, and under 
that Act the county now comprises 9 urban and 6 rural sanitary 
districts. The city of Dublin constitutes a sejMrate county. 
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AgriGU,UuTe,--T)^^ following tables show acreage under 
orops, including meadow ana clover, and the amount of live- 
stock in 1881, 1891, 1896, and 1900. The figures for 1900 are 
for the new administrative county i— 


Year. 

Wheat. 

1 

4 

1 

^ 1 

Other 

Green 

Crops. 

Meadow 

and 

Clover. 

TotaL 

]HS1 

5500 

14,212 

2282 

0881 1 

2045 

8840 

50,900 

88,724 

1801 

4028 

11,915 

2486 

8058 

2815 

8701 

41,048 

78,401 

1895 

2302 

12,826 

2687 

7450 

2407 

8150 

44,568 

74,882 

1000 

8056 

9,887 

1005 

6600 

2868 

^ 

8706 

41,241 

80,118 


For 1899 the total value of the cereal and other cro{)s was esti- 
mated by the Registrar-General at £4 70, 899. Tlie number of acres 
under pasture in 1881 was 103,698; in 1891, 118,365 ; and in 
1900, 122,373. 


Year. 

Horses 
and Mules. 

Asses. 

Cattie. 

Sheep. 

1 

Pigs. , Goats. 

Poultry. 

1881 

22,000 

1881 

57,088 

50,440 

18,400 i 6327 

280,018 

1891 

22,502 

1802 

08,510 

78,448 

12,704 i 570<1 

260,008 

1805 

24,550 

1941 

61,584 

57,805 

11,005 4718 

205,801 

1000 

22,402 

2055 

70,855 

09,678 

8,088 8010 

240,147 


The number of milch cows in 1891 was 17,322, and 1900, 17,748. 
It is estimated that the total value of cattle, sheep, and pigs in 
1899 was £1,140,644. In 1900 the number of holdings not exceed- 
ing 1 acre was 2997, lietween 1 and .5, 1651, between 6 and 15, 
1628, between 15 and 30, 911, between .30 and 50, 586, between 50 
and 100, 628, between 100 and 200, 387, between 200 and 500, 
138, and above 500, 13 — ^total 8938. The number of loans issued 
<the number of loans being the same as the number of tenants) 
under the Land Purchase Acts, 1885, 1891, and 1896, up to Slst 
March 1900, was 148, amounting to £170,350. The number of 
loans sanctioned for agricultural iniiirovcmonts under sect. 31 of 
the Ijand Act, 1881, between 1882 and 1900 was 202, and the 
amount issued was £25,030. The total amount issued on loan for 
all classes of works under the Ijaud Itnprovement Acts from the 
<commonoomont of operations in 1847 to 31st March 1900, was 
£98,770. 

Fiaheries . — In 1899, 134 vessels, employing 546 hands, w'oro 
registered in the deep sea and coast fishing district of Kingstown. 
In the same year 175 persons were employed in the salmon 
fishery district of Dublin. (w. H. Po.) 

Dublin, a maritime city, county and parliamentary 
borough, metropolis of Ireland, on the river Liffcy, 292 miles 
west-north-west of London. The population in 1881 was 
249,602; in 1891, 245,001, of whom 117,50.3 were 
males and 127,498 females, divided as follows among the 
different religions : Roman Catholics, 201,418; Ibrotestant 
Episcopalians, .35,125; Presbyterians, 3492; Methodists, 
1708; and other denominations, 3258. The ]X)pulation in 
1901 was 289,108, the increase being due to the extension 
of the municipal area in 1900. Between 1891 and 1901 
the population of the chief suburbs also increased, as will 
be seen from the following figures: — Kathmines and 
Rathgar (1891), 27,796; (1901), 32,472; Pembroke (1891), 
23,992; (1901), 25,624; Blackrock (1891), 8401 ; (1901), 
8719; Kingstown (1891), 17,183; (1901), 17,356. Of 
recent years blocks of artisans’ dwellings have been erected, 
some from a fund provided by the muniffcence of Lord 
Iveagh in 1889. The following table shows the standard 
of general education attained in 1891 : — 







Peroentage. 



Males. 

Females. 

ToUl. 

Roman 

Gath. 

Protes. 

Upis. 

Presby- 

terians. 

Motbo. 

diets. 

Read and write 

88,204 

85,807 

160,101 

74*6 

92-2 

94 ’5 

95*8 

Road only . . 

6,890 

18,520 

10,020 

16,010 

8*8 

81 

2*0 

2*0 

Illiterate . . 

17,006 

81,516 

16-6 

4*7 

2*9 

2*7 


In 1881 the percentage of illiterates among Roman 
Catholics was 18*1, among Protestant Episcopalians 5*2, 
among Presbyterians 3*5, and among Methodists 3*5. In 
1891 there were 40 superior schools with 4024 pupils 
(Roman Catholics 2238, and Protestants 1786), and 197 
primary schools with 26,513 pupils (Roman Catholics 
21,117, and Protestants 5296). The yearly average of 
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birtlis registered in the registration district (population in 
1891, 349,594) between 189Gand 1899, both inclusive, was, 
males 5200, and females 4952, and of deaths registered, 
males 4711, and females 48.')9. The numl»er of persons 
'proceeded against in the luetropoliian police district in 
1899 for indictable offences was 12.*j6, of whom 933 were 
convicted or committed for trial ; for non-indictable otfenctjs, 
36,195, of whom 27,752 were lined and 2785 otherwiw 
punished. Though the number of public-houst's within 
the same limits fell fi-oiu 897 in 1896 to 888 in 1899, the 
chargas of dninkenness (including cases wdiere some other 
offence was cliarged) rose from 7677 in 1896 to 9277 in 
1899. 

Something has Ixien done since 1880 to improve the 
condition of the poorer [)arts of the city, but only a few 
im[K)rtant changes have bixm effected in the outward asjiect 
of the city. The restoration of Christchurch C^athedral 
was completed in 1878. What was then known as Carlisle 
Bridge was rebuilt in 1 880, and now under its name of 
O’Connell Bridge forms one of the finest structures of its 
kind in the United Kingdom. The Royal rniversity, 
established in 1880, is housed in the permanent building 
of the International Exhibition of 18G5, to which many 
additions have been made. It possesses a fine 1ml 1, much 
used for concerts. In the Siime year St Stc'phcn’s Green, 
converted into a imblic i>ark at the t‘Xj»ense of Lord 
Ardilaun, was ojxsned to the public ; a sUtue of its donor 
has been erected in it. Statues have also Ix^en erected 
of Father Mathew, the temjxrance reformer, in Sackville 
Street, and of Surg(‘on-Major J’arke and Sir R. P. Stewart 
in Leinster Lawn, Merrion Square. The most noteworthy 
new building is the museum and library of tlu* Royal 
Dublin Society, erected at a cost of alK)ut £1 50,000, a»d 
0 [>ened in 1890. To it were transferred the collection of 
Irish antiquities belonging to the Royal Irish Academy 
and the old library from Leinster House. ( Considerable 
attention has l)een paid of late years to in*oviding facilititjs 
for the travelling public. A loop line now connects the 
various railway systems, thus facilitating the transit oi 
passengers and goods between the various parts of Ireland 
and between England and Ireland. Steam tramways are 
in oiieration Ixjtw^een I’arkgate Street and Lu(‘an and 
betw'eeri Terenure and Hlessington, and electric trams 
connect all the important suburban districts with the city. 

Administration . — Dublin was formerly represented by 
two members of Parliament, but in 1885 the jmrliamentary 
borough, the population of which in 1901 was 286,328, 
was divided into four divisions, College Green, Harbour, 
St Stephen’s Green, and St Patrick’s, each returning one 
member. The nuinlier of registered electors in 1900 was 
38,361. Dublin University, with a con.stituency of over 
4000, returns two members. In 1898 Dublin was con- 
stituted a county borough, but the position and duties of 
its corporation wtjre otherwise left ])ractically unaltered. 
The ratable value in 1900 was .£742,413, and the total 
receipts of the cortK>ration in 1898 were £565,418. A 
new body was created in 1898 for governing the port and 
harbour, comprising the Lord Mayor, six members of the 
cor]>oration, twelve traders’ memlwrs; and nine shipping 
members. A scheme is on foot for reviving the shij)- 
building industry in Dublin. 

Commerce and Shipping . — By continmil dri'dging a 
greater depth of water is now available in the harbour than 
ever before. The Custom House Docks, which cover an 
area of about 8 acres, liave 16 feet of water and can 
accommodate 40,000 tons of shipping. A basin con- 
structed by the Port and Docks Board was named the 
Alexandra Basin by the Prince and Princeas of Wales in 
April 1886. The lighting of the liarbour lias also been 
much improved, and a fog siren placed at Poolbeg light- 
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houHc^ Dublin continues to produce little for exportation 
except ^vliisky and porter. Hiuce 1895 ivhisky has been 
exported in the following quantitiea : — 


Y«ar». 

Dutis and 
ruiicheona. 

Hogalioada. 

Coaka. 

Quarter 

IkiskH. 

i8»r> 

4521 

16,519 

2765 

8989 

189H 

5192 

14,690 

13,il98 

2635 

9231 

1897 

4947 

3509 

8181 

1 1898 

47(!2 

16,401 

2621 

9156 

1 1899 

5092 

13,966 

2159 

8985 


The number of hogsheads of porter exported in 1895 
was 379, i;U; in 1896, 376,199 j in 1897, 377,247; in 
1898, 368,628; and in 1899, 409,415. The number of 
horses exported to Great Britain in 1899 was 13,814; of 
cuttle, 304,187 ; of sheep and lambs, 406,709 ; and of pigs, 
327,980. The value of British and Irish produce exported 
direct to forciign countries has considerably declined of 
late years. In 1893 it was J&155,243 ; in 1896, X68,809 ; 
and in 1899, £63,385. The total value of the foreign 
and colonial imports in 1899, which included 89,157 tons 
of wheat, 100,475 tons of maize, 739,549 sacks and bags 
of flour, ami 51,653 quarters of barley, was £2,665,817. 
The total amount of customs duties collected at the 
port in the sjiirie year was £615,566, as compared with 
£80-1,214 in 1894 and £817,391 in 1890. In 1899 the 
harbour rervipts derived from tonnage and quay wall dues 
oil shipping amounted to £58,727. The following table 
shows the number of vessels in the foreign and coasting 
trades that entered and cleared with cargoes from the 
port, and the number of vessels registered from 1895 to 
1899; 


Ymr.^. 


Cleared. 

Regiatenxl. | 

VeHHelH. 

I'oniiage. 

Veaaola. 

Tonnage. 

VeRNOlN. 

Tonnage. 


189,^. 

7171 

1,745,409 

4484 

1,170,948 

329 

68,667 

1896 

7047 

1,769,065 

4526 

1,216,806 

327 

59,877 

1897 

7085 

1,800,564 

4499 

1,213,444 

322 

63,456 

1898 

7174 

1 1,764,223 

4612 

1,226,111 

318 

60,916 

1899 

1 7247 

j 1,801,175 

4549 

1,220,700 

317 

61,667 


(W. H. Po.) 


DubOiSf a borough of Clearfiold county, Pennsylvania, 
P.S.A., at th(i intersection of three railways, the Allegheny 
Valley, tls* Buffalo, Rochester, and Pittsburg, and the 
Pennsylvania, it is in the midst of a coahmining region, 
and its industries consist largely in handling coal. Popu- 
lation (1880), 2718; (1890), 6149; (1900), 9375, of 
whom 1655 were foreign-born. 

Dubois, Clement Francois Theodors 

(1837 ), French musical composer and director of the 

Paris Cons(.Tvatoire, was bom at Rosnay on 24th August 
1837. H(i studied at the Conservatoire under Ambroise 
Thomas, and won the Grand Prix de Rome in 1861 with a 
cantata entitled Atala, After the customary sojourn in 
Rome, Dubois returned to Paris and devoted himself to teach- 
ing. He was appointed ** mattre de Chapelle ” at the Church 
of Ste Clotilde, where C(^sar Fmnck was organist, in 1863, 
^ and remained at this jwst for five years, during which time 
*he coinjK)8ed a quantity of sacred music, notably Les 
Sept Paroles du Christ (1867), a work which has become 
well known in France. In 1868 he lx)came ‘‘maitre de 
Chapelle ” at the Church of the Madeleine, and nine years 
later succeeded Camille Saint-Safins there as organist. 
He became Professor of Harmony at the Conservatoire in 
1871, and was appointed Professor of Comi) 08 ition in suc- 
cession to Uo Delibes in 1891. At the death of Ambroise 
Thomas in 1896, he became director of the Conservatoire. 
Dubois is an extremely prolific composer, and has written 
in variety of forms. His sacred ivorks include four 
massc.s, a n'lquiem, Les Sept Paroles du Christ, a large 


number of motets and pieces for organ. For the theatre 
he has composed La Guzla de VEmir, an op4ra comique* 
in one act, played at tlie Th4fttro Lyrique de TAth^n^e 
in 1873 ; Le Pain Bis, an o]M^ra comique in one act, given 
at the Op4ra Comique in 1879 ; La Farwndole, a l^llet 
in three acts, produced at the Grand Op4ra in 1883 ; 
Ahenrllanyet, a four-act opera, heard at the Th4&tre Italien 
in 1884 ; Xaoiere, a dramatic idyll in three acts, played at 
the Op4ra Comique in 1895. His orchestral works include 
two concert overtures, the overture to Frithioff (18801, 
several suites, Marche lldrdixjne de Jeemne d^Arc (1888), 
d:c. He is also the author of Le Paradis Petdu, an 
oratorio which gained for him the prize offered by the City 
of Paris in 1878 ; LFnlevement de Proserpine (1879), a 
scene lyrique ; Dilivrance (1887), a cantata ; Hylas (1890), 
a seem lyrique for soli, chorus, and orchestra. In addition, 
he has comi)osed much for the piano and voice. If his 
musical |)ersonality is not a very marked one, M. Dubois is 
nevertheless a musician of lofty aims and undoubted ability. 

DuboiSp Paul (1829- ), French sculptor and 

painter, was bom at Nogent-sur-Seiiie, 1 8th J uly 1 829. He 
studied law to please his family and art to please himself, 
and finally abandoned the former in favour of the latter, 
and placecl himself under Toussaint. For a short while a 
student at the ficole des Beaux Arts, M. Dubois sojourned 
in Rome, and by the study there of the great masters of 
sculpture dcveloi^ed his eye and his feeling for form so 
that he well-nigh equalled the greatest in knowledge 
and refinement. His first contributions to the Salon 
(1860) were busts of “The Countess de B.” and “A 

Child.” For his first statues, “ St John the Baptist ” and 

“Narcissus at the Bath” (1863), Dubois was awarded a 
medal of the second class. The statue of “ The Infant St 
John,” which had been modelled in Florence in 1860, was 
exhibited in Paris in bronze, and was acquired by the 

Luxembourg Museum. “A Florentine Singer of the 

Fifteenth Century,” to this day one of the most popular 
statuettes “ published ” in Europe, was shown in 1865, and 
at once attracted great attention. “The Virgin and 
Child” apiKJared in the Paris Universal Exhibition in 
1867 ; “ The Birth of Eve ” was produced in 1873, and was 
followed by striking busts of Henner, Dr Parrot, Paul 
Baudry, Dr Pasteur, Gounod, and Bonnat, remarkable 
alike for life, vivacity, likeness, refinement, and subtle 
handling. His chief work was “The Tomb of General 
Lamorici^re,” a brilliant masterpiece, conceived in the 
Renaissance spirit, with allegorical figures and groups 
representing Warlike Courage, Charity, Faith, and Medita- 
tion, as well as bas-reliefs and enrichments ; the two first- 
named works were separately exhibited in the Salon of 
1877. The medallions represent Wisdom, Hope, Justice, 
Force, Rhetoric, Prudence, and Religion. The statue of 
the “ Constable Anno de Montmorency ” was executed for 
Chantilly, and that of “ Joan of Arc ” (1889) for the town 
of Rheims. The Italian infiuenco which characterizes 
Dubois’s earlier work disappears as his own individuality 
became clearly asserted. As a painter M. Dubois has 
restricted himself mainly to i)ortraiture, “My Children’^ 
(1876) being probably the most noteworthy. His work in 
})aintlng is of a high order, admirable alike in colour, 
drawing, and taste. His drawings and copies after the 
Old Masters are also of peculiar excellence : they include 
“The Dead Christ” (after Sebastian del Piombo) and 
“Adam and Eve” (after Raphael). In 1873 M. Dubois 
was api)ointed Keei3er of the Luxembourg Museum, which 
contains the “Infant St John” and several other works 
from his hand. He succeeded M. Quillaume as Director 
of the £cole des Beaux Arts, 1878 ; and Porraud as member 
of the Academic des Beaux Arts. Twice at the Salon he' 
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obtained the Medal of Honour (1865 and 1876), and 
once at the Universal Exhibition (1878). He also won 
numerous other distinctions, and was appointed Grand 
Cross of the Legion of Honour. He is a member of several 
European orders, and in 1895 received the rare distinction 
of election as Honorary Foreign Academician of the Royal 
Academy of London. 

Du Bols-Reymondp Emil (I8i8-i896), 

German physiologist, was bom in Berlin on 7th November 
1818. The Prussian capital was the place both of his birth 
and of his life’s worl^ and he will always be counted 
among Germany’s great scientific men, yet he was not of 
Gennan blood. His father belonged to Neufchatol, his 
mother was of Huguenot descent, and he has spoken of 
himself as “ being of pure Celtic blood.” Educated first 
at the French College in Berlin, then at Neufchatel, 
whither his father hf^ returned, he entered in 1836 the 
University of Berlin. He seems to have been uncertain 
at first as to the bent of his studies, for he sat at the feet 
of the great ecclesiastical historian Neander, and dallied 
with geology ; but eventually he threw himself into the 
study of medicine, with such zeal and success as to attract 
the notice of the great teacher of anatomy and physiology, 
wh(j was then making Berlin famous as a school for the 
sciences ancillary to medicine. Johannes Muller may he 
regarded as the central figure in the history of mc^oni 
l»liysiology, the physiology of the 19th century. Miillor’s 
earlier studies had been distinctly physiological; but 
his inclination, no less than his position as Professor 
of Anatomy as well as of Physiology in the University of 
Berlin, led him later on into wide studies of comparative 
anatomy, and these, aided by the natural bent of his mind 
towards problems of general philosophy, gave his views of 
jihysiology a breadth and a depth which profoundly in- 
fiuenced the progress of that science in his day. He had, 
about the time when the young Du Bois-Reymond came to 
his lectures, published his great ElemsnU of 
the dominant note of which may bo said to be this: — 
Though there api)ears to he something in the phenomena 
of living beings which cannot be exjJained by ordinary 
mechanical, jihysical, or chemical laws, much may be so 
explained, and we may without fear pash those explana- 
tions as far as wo can, so long as we keep to the solid 
ground of observation and ex|)erimeut.” Muller recognized 
in the Neufchatel lad a mind fitted to carry on physical 
researches into the phenomena of living things in a legi- 
timate way. He made him in 1840 his assistant in 
physiology, and as a starting-point for an inquiry put into 
his hands the essay which the Italian Matteucci had just 
published on the electric phenomena of animals. This 
determined the work of Du Bois-Uoymond’s life. He 
chose as the subject of his graduation thesis ** Electric 
Fishes,” and so commenced a long series of investigations 
on animal electricity, by which he enriched science and 
made for himself a name. Tlie results of these inquiries 
were made known partly in papers communicate to 
scientific journals, but also and chiefly in his work 
Essearchss on Animal Electricity^ the first part of which 
appeared in 1848, the last in 1884. 

This great work may be regarded under two aspects. 
On the one hand it is a record of the exact determination 
and approximative analysis of the electric phenomena 
present^ by living beings. Viewed from this standpoint, 
it represents a remarkable advance of our knowledge. 
Du jj^is-Reymond, beginning with the imperfect observa- 
tions of Matteucci, built up, it may be 8ai<C this branch of 
science, . He did so by inventing or improving mothers, 
by devising new instruments of observation or by adapting 
old ones. The debt which science owes to him on this 


O N D — D U B U Q U E 539 

score is a large one indootl. On the other hand, the 
volumes in ciuestiou contain an exposition of a thct>ry. 
In them Du Bois-Reymond put forward a general conception 
by the help of which he strove to explain the plieuonieua 
which he had observed. He developed the view that a 
living tissue, such as muscle, might be regarded as com- 
jjosed of a number of electric molecules, of molecLiles 
having certain electric proj^rties, and that the elciitric 
behaviour of the muscle as a whole under varying circum- 
stances was the outcome of the behaviour of these native 
electric molecules. It may j)erhai)8 be said that this 
theory has not stood the tost of time so well as liave 
Du Bois-Reymond ’s other more sim]>le deductions from 
observed facts. It was early attacked by Ludimar Her- 
mann, who maintained that a living untouched tissue, 
such as a muscle, is not the suliject of electric currents 
so long as it is at rest, is iscxjlectric in substancti, and 
therefore need not be supjwsed to l»e made up of electric 
molecules, all the electric phenomena which it manifests 
being due to internal molecular changes associated with 
activity or injury. Although most subsequent observH^rs 
have ranged themselves on Hermann’s side, it must never- 
theless Ixj admitted that Du Bois-Reymond’s theory was of 
great value if only as a working hy|)o thesis, and that as 
such it has greatly hel|)ed in the advance of science. 

Du Bois-llcymond’s work lay chiefly in the direction of 
animal electricity, yet ho carried his inquiries — such as 
could be studied by physical methods — into other parts 
of physiology, more es^jecially into the phenomena of 
diffusion, though he published little or nothing con- 
cerning the results at which he arrived. For many 
years, too, he exerted a great influence as a teacher. 
In 1858, uix)n the death of Johannes Muller, the chair of 
Anatomy and Physiology, which that great man had held, 
was divided into a chair of Human and Comi>arative 
Anatomy, which was given to Reichert, and a chair of 
Physiology, which naturally fell to Du Bois-Reymond. This 
he held to his death, carrying out his researches for many 
years under the unfavourable circumstances of inadequate 
accommodation. In 1877, through his influence, the 
Government j)rovidod the University with a proj)er 
physiological laboratory. In 1851 he was admitted into 
the Academy of Sciences of Berlin, and in 1867 became 
its Perpetual Secretary. For many years he and his 
friend Helmholtz, who like him had been a pupil of 
Johannes Muller, were i)rominent men in the German 
capital. Acceptable at Court, tliey both used their 
lX)sition and their influence for the advancement of science. 
Both, from time to time as opix>rtuuity offered, 8tej>i)ed 
out of the narrow limits of the professorial chair and 
gave the world their thoughts concerning things on which 
they could not w^ell dwell in the lecture-room. Du 
Bois-Reymond, as has been said, had in his earlier years 
wandered into fields other than those of physiology and 
medicine, and in his later years he went back to some of 
these. His occasional discourses, dealing with general 
topics and various problems of philosophy, show that to 
the end he possessed the historic spirit which had led him 
as a lad to listen to Neander ; they arc marked not only 
by a charm of stylo, but by a breadth of view such as 
might be expected from Johannes Muller’s pupil and 
friend. Ho died in the city of his birth and adoption on 
26th November 1896. (at. r.) 

DubuqUOi capital of Dubuque county, Iowa, U.S.A., 
and in 1900 the second city in size in the state, in 42^ 30' 
N. lat. and 90* 40' W. long., on the western bank of the 
Mississippi, at an altitude on the river bank of 611 feet. 
The business part stands in the level bottom land at the 
foot of the bluffs, while the residence portion climbs the 
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bluffs, 200 feet or more, and spreads over the high prairie 
alK>vo. The city is divided into five wards, is well |)aved 
with brick, macadam, and gravel, and is connected with the 
other side of the Mississippi by two bridges. It is entered 
by four great railway systems, the Chicago, Burlington, and 
Quincy, the Chicago Great Western, the Chicago, Mil- 
waukee, and St Paul, and the Illinois Central. These, 
with steamboat lines on the river, give the city a largo 
commerce. Its manufactures had, in 1900, an invested 
capital of $8,117,358, an average number of 5503 wage- 
earners receiving $2,012,153 in wages, and a product 
valued at $10,952,204. The chief articles of manufacture 
were lumber, men’s clothing, carriages and waggons, and 
malt liquors. The assessed valuation of real and personal 
pro|)erty was,in 1900, $23,907,583, the not debt $1,617,020, 
and the rate of taxation $37 per $1000. The lead and 
zinc mines of the adjacent region, which first induced the 
settlement of Dubuque, are at present producing but little. 
Population (1880), 22,254; (1890), 30,311; (1900), 36,297, 
of whom 6955 were foreign-born and 115 negroes. The 
death-rate in 1900 was about 12. 

DucamPi Maxima (1822-1894), French writer, 
the son of a successful surgeon, was born in Paris, 8th 
February 1822. He had a strong taste for travel, which 
his father’s moans enabled him to indulge as soon as his 
college days were over. Between 1844 and 1845, and 
again between 1849 and 1851, he travelled in Euroi)e and 
the East, and made excellent use of his exixiriences in 
books ]mbUslied after his return. In 1851 he was one of 
the founders of the jRcinw de ParU^ to which he contri- 
buted for some six or seven years. In 1853 he was made 
an officer of the Legion of Honour. In 1870 he was nomin- 
ated for the Senate, but his election was frustrated by the 
downfall of the Empire. He was elected a member of the 
French Academy in 1 880, mainly, it is said, on account of 
his history of the Commune, published under the title of 
L(i» Cmimlsifms de Parie (1878-80). His writings include 
Paris (6 vols., 1869-75), and the entertaining iiiimvenirs 
LiiUralres (1882). The latter book contiiins much infor- 
mation res|x3Cting Flaubert, of whom Ducamp was an early 
and intimate friend. He died on 9th February 1894. 
Ducam]) was one of the earliest amateur photographers, 
and his Isjoks of travel wore among the first to be illus- 
trated by means of what was then a new art. (». F. s.) 

Du ChalllUy Paul BellonI (1835 ), 

traveller and anthro|)ologist, was bom at New Orleans on 
31st July 1835, and in his youth accomjiauied his father, an 
African trader, to the West Coast of Africa. From 1855 
to 1859 he regularly explored the regions bordering u|X)n 
the equator, and his travels resulted in the rediscovery of 
the groat antliro])oid ajxs called the gorilla, mentioned by 
Carthaginian navigators, and not entirely unknown to 
modern science, but practically forgotten. A subsequent 
expedition, from 1863 to 1865, enabled him to confirm 
the accounts given by the ancients of a pigmy [jeople in- 
habiting the African forests. Narratives of both expedi- 
tions were published in 1861 and 1867 respectively : the 
former excited a warm controversy. After writing several 
books for the young founded upon his African adventures, 
M. Du Chaillu turned his attention to Northern Europe, 
and published in 1881 Tlu Land of the Midnight Stm, and 
in 1889 The Viking Age, 

Dudloyi a municipal, county (1888) and parlia- 
mentary borough, and market-town of England, 8 miles 
west -north -west of Birmingham, 122 miles north-west of 
London, in a }K)rtion of the county of Worcester enclaved in 
Staffordshire. It has a joint station of the Great Western 
and the London and North-Western Railways, and is on the 
Birmingham and Stourbridge Canals. The parish church 


of St Thomas has been restored. The grammar school 
has been reorganized, and a new building with chemical 
laboratory was opened in 1899. Of recent erection are a 
technical school, free library and school of art, public baths, 
and an hospital for infectious diseases. Area of municipal 
and county borough, 3604 acres. Population (1891), 
45,724 ; (1901), 48,809. Area of parliamentary borough, 
7794 acres, of which 3615 are in Worcestershire and 4179 
in Staffordshire. Included in the parliamentary borough, 
and miles by rail to the south-west of Dudley, stands 
Bbibbley Hill, a market-town on the river Stour and the 
Stourbridge and Binningham Canals. There is a town- 
hall and a free library. The industries are similar to those 
of Dudley — coal and iron mining, iron manufacture, 
engineering, &c. Area of urban district, 1023 acres; 
lK)pulation (1881), 11,603; (1901), 12,005. 

Dudwallari a village of Prussia, in the Rhine 
province, 4 miles by rail north-east from S^rbriicken, with 
coal mines, ironworks, and production of fire-proof bricks. 
Population (1885), 11,550; (1900), 16,323. 

Duehring*, Eugen Karl (1833 ), German 

philosopher and jK>litical economist, was born on 12th Janu- 
ary 1833 in Berlin. After a legal education ho practised 
at Berlin as a lawyer till 1 859. A weakness of the eyes, 
ending in total blindness, occasioned his taking up the 
studies with which his name is now connected. In 1864 
he became docent of the University of Berlin, but, in con- 
sequence of a quarrel with the professoriate, was deprived 
of his licence to teach in 1874. Among his wwks are 
Kapital mvd Arbeit (1865) ; Der Wert dee Lef/ens (1865) ; 
MatUrlirJie Dialektik (1865); Kritischs Geechuhte der 
PhUosophie (1869) ; Kritieche Geschickte den* ollgenmnen 
Prinjdjmn dm* Mechanik (1872) — one of his most success- 
ful works; Kurme der National- und Sozialokomnnie 
(1873); Kurttus der PhUosophie (1875), entitled in a later 
edition Wirklichkeitsphilosophie ; Logik und Wissen- 
schaftstlteorie (1878) ; Der Ersatz der Religion durch 
VoUkfynvmeneres (1883). He published his autobiograjdiy 
in 1882 under the title Sache, Leben und Feinde ; the 
mention of “Feinde” (enemies) is characteristic. Dueli- 
ring’s philosophy claims to be emphatically the philosophy 
of reality. He is passionate in his denunciation of every- 
thing which, like mysticism, tries to veil reality. He is 
almost Lucretian in his anger against religion which would 
withdraw the secret of the universe from our dire(;t gaze. 
His “ substitute for religion ” is a doctrine in many {joints 
akin to Comte and Feuerbach, the former of whom he 
resembles in his sentimentalism. Duehring’s opinions 
have changed considerably since his first appearance as a 
writer. His earlier work, Natilrliche Dialektik^ in form 
and matter not the worst of his writings, is entirely in 
the spirit of the Critical Philosophy. Later, in his move- 
ment towards Positivism, he strongly repudiates Kant’s 
sejiaration of phenomenon from noumenon, and affirms 
that our intellect is capable of grasping the whole reality. 
This adequacy of thought to things is due to the fact 
that the universe contains but one reality, t>., matter. It 
is to matter that we must look for the explanation both of 
conscious and of physical states. But matter is not, in 
his system, to be understood with the common meaning, 
but with a doe|)er sense as the substratum of all conscious 
and physical existence; and thus the laws of being are 
identifi^ with the laws of thought. In this materialistic 
or quasi-materialistic system Duehring finds room for 
teleology ; the end of Nature, he holds, is the production 
of a race of conscious beings. From his belief in teleology 
he is not deterred by the enigma of pain ; he is a deter- 
mined optimist. Pain exists to ^row pleasure into 
conscious relief. In ethics Duehring follows Comte in 
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making sympathy the foundation of morality. In political 
philosophy he teaches an ethical communism, and attacks 
the Darwinian principle of struggle for existence. In 
economics ho is beat known by his vindication of the 
American writer H. C. Carey, who attracts him both by 
his theory of value, which suggests an ultimate harmony 
of the interests of capitalist and labourer, and also by his 
doctrine of “national*’ political economy, which advocates 
])rotection on the ground that the morals and culture of a 
people are promote by having its whole system of indus- 
try complete within its own borders, ilis i>atriotism is 
fervent, but narrow and exclusive. He idolizes Frederick 
the Great, and denounces Jews, Greeks, and the cosmo- 
]>olitan Goetha Duohring’s clear, incisive writing is dis- 
figured by arrogance and ill-temper, failings which may be 
extenuated on the ground of his physical affliction. 

DllOllin|r> — While in England the law against 
duelling has, supported by public opinion, sufficed to 
condemn the practice and entirely to supi>ross it, a 
recrudescence of the custom in foreign countries, and 
esi>ecially in France and Germany, was observable towards 
the close of the 19th (lentury. Although most |K$nal codes 
make duelling an offence ]>uuishable by pains and i)onalties 
of more or less severity, no country has as yet gone so far 
in this direction as England, where the slayer in a duel Ls 
held to be guilty of the capital offence, and the ijrincyials 
and accessories, even whore no fatal issue supervenes, of 
a misdoiueanonr. This survival of the trial by Imttle 
rtourishes, as would be exjwcted, in countries in which 
militarism reigns supreme, and where, as a corollary, the 
civil tribunals are supposed to furnish but inadoijuate 
guarantees for |)orsonal liberty in cases where the delicate 
sense of honour of the military caste is concerned. The 
antagonism subsisting between the combatant chiss and 
the civil |X)puIation is further intensified in the “ nations 
in arms,” and notably in Gcjrinany, by the fact that an 
officer on retiring from the array still j>roscrves in civil 
life his cliaracter as officer, and cannot seek satisfaction 
for personal affronts before the civil tribunals without for- 
feiting his iKjsition as a “ man of honour.” The spirit of 
medievalism, which still in tradition is strong enough to 
support an anomaly which solder public opinion has been 
unable to abolish, is further fostered by the ])rorogativo of 
pardon, which, except in very flagrant cases, is almost always 
exercised l)y the ruling powers in favour of tlie offenders. 

Although French writers on the subject, notably 
Chateauvillard, claim for the duel a French origin, there 
appears to be little doubt that it was in Germany that, 
about the middle of the 16th century, it became e.stal>- 
lished as an institutiou. No other country has clung 
to the duel with such tenacity. A(jademically it has 
found many staunch advocates among jurists in that 
country, and recent attempts to deal with the evil liave 
been rather in the nature of |)alliativos tlian of measures 
directed towards eradicating it. Since 1896, when a 
tragic duel between two officers of the resejrve, von 
Schrader and von Kotzo, at Potsdam, resulting in the 
death of the former, more tlian ordinarily aroused jiublic 
opinion, attempts have on various occasions been made to 
enlist the sympathies of the Reichstag with a view to 
fresh legislative enactment on the subject — but unsuccess- 
fully. The German Emperor, in a Cabinet Order of 1897, 
confirmed in 1901, issued directions to the military courts 
of honour, insisting upon the causes of the alleged affront 
being in each case properly sifted, the blame brought 
home to the proper party, the illegality of the duel pointed 
out to the parties by the president of the court, and 
every attempt made to effect a reconciliation. It is only 
fair to say that where these instructions have been dis- 
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regarded, rigorous punishment has not failed to l^e meted 
out to the rcsjionsiblo persons. The German iienal code 
{RMittstrafyemizlnt^h^ l)ar8. 101-110) only punishes a 
duel when it is fought with lethal weapons ; and mucli 
controversy has raged round the question of the Mmmren 
or students’ duels {vide infra), wliich, as being conducted 
with shariHjriod ra}>iors, have, despite the precautions taken, 
in the way of bandaging the vital parts of the body which 
a cut could reach, to reduce the risk of a fatal issue to a 
minimum, been declaretl by the Supreme Court of the 
Empire to fall under the head of duels, and as such to bo 
punishable. Tlio so-called American duel, where the two 
parties draw lots, and the loser is unden* a moral obliga- 
tion to kill himself within asiHjcitied time, is not recognized 
as a duel (not lieing a battle) by any foreign code exce]>t 
that of Austria {Strafyesetzmtwurf, 1889), which makes it 
a penal olience “ where predeternjined chance shall deter- 
mine which of two persons shall kill himself.” The Fn.*nch 
claim for their writer Chateauvillard that he first formn 
lated the rules of affairs of honour, and his treatise is, in 
effect, the accepted authority in all civilized countries. 
The recognized weaix)n8 are pistol, flenret, .ind Im'ojwI- 
sword; and it seems to be an established rule that a 
civilian may, though a military man may not, refuse to 
fight with the sword. Tn July 1889 M. Fn^ycinet (French 
Minister for War), in an Order addressed to the Generals 
commanding Army Corj>s, after stating that his attention 
had been drawn to the l isk to life resulting from the use 
of the fleuret in military duels, communicated his decision 
that in the rare cases wherti an armed cncounler wiis not 
]K)rhaps prescrilKid, but authorized, by the chief of tlu; 
corps, th(i combatants should make use, not of the 
fleuret, but of service swords. The German Emjieror 
William 1. also declaimed in favour of tlie l)roadsword ; 
but the ))iHtol is in Germany almost alw^ays the weai)on 
selected. In France, unlike Germany, in whieli latter 
country military duels largely ])rcjKmderatc, it is parliament- 
arians and pressmen who mostly seek satisfaction in 
affaires d'fwnneur, which are often merely nominal ; the 
weapon employed is generally the fleuret. 

The Roman ( ’atholic Church dcK‘s m)t admit any reason 
justifying the duel ; and it is gcuierally understood tlmt 
lK>th Roman (Catholics and Jews may, without detriment 
to their social |M)sition, refuse one, as being expressly 
prohibited by the canons of their ndigion. Moreover, the 
practice is visited by ecclesiastical censures, by excom- 
munication, denial of tlie last rites of sacrament and, in 
the Protestant Church also, of burial by the Church. 

The Memuren (German students’ duels) above referred 
to are frequently misunderstood. They bear little re- 
semblance, save ill form, to the duel a outranee, and 
should rather be considered in the light of athletic 
games, in w^hich the overflow' of high animal spirits in 
young Germany finds its outlet. These combats are 
indulged in jirincijially by picked re])rescntatives of the 
“corps” (recognized clubs), and according to the |xisition 
and value of the Schmisse (cuts which have lauded) ixiints 
are awarded to either side. Formerly those so-called 
duels could Ixj openly indulged in at most univer- 
sities without let or hindrance. Gradually, however, the 
aca(iemic authorities took cognizance of the illegality 
of the practice, and in many cases infliefijd jiunishmeat 
for the offence. Nowadays, owing to the decision of 
the Supreme Court reserving to the common law tribunals 
the power to deal with such cases, the governing bodies at 
the universities have only a disciplinary control, which is 
exercised at the various seats of learning in various 
degrees : in some the practice is silently tolerated, or at 
most visited by reprimand ; in others, again, by relegation 
or career— with the result that the students of one university 
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froc^uently vbit another, in order to be able to fight out 
their battles under less rigorous surveillance, (p. a. a.) 

Dufaure, Jules Armand Stanislas 

(1798-1881), French statesman, was bom at Saujon 
(Charente-I nf 4rieure) on 4th December 1798. He was called 
to the Bar at Bordeaux, where he won a groat reputation by 
his oratorical gifts, but soon abandoned law for politics, 
and in 1834 was elected dejmty. Two years later he was 
made Conseiller tV^Uit by Thiers, but did not hold his 
office long. In 1 839 he became Minister of Public Works 
in the »Soult Ministry, and succeeded in freeing railway 
construction in France from the obstacles which till then 
had hamixjrod it. Losing office in 1840, Dufaure became 
one of the leaders of the Opposition, and on the outbreak 
of the Ilevolution of 1848 frankly accepted the Republic, of 
which ho remained throughout his life a foremost champion. 
On 13th October ho l)ecame Minister of the Interior 
under Cavaignac, but retired on the latter’s defeat in the 
Presidential election. During the Sc^cond Empire, Dufaure 
abstained from public life, and ]>ractised at the Paris bar 
with such success that he was elected hdUmnier in 18G2. 
In 1863 he succieeded to Pa8i]uier’8 seat in the French 
Academy. In 1871 ho becamo a member of the Assembly, 
and it was on his motion that Thiers was elected President 
of the Republic. Dufaure received the Ministry of Justice, 
his tenimj of which was distinguished by the passage of 
the jury-law. In 1873 he fell from office with Thiers, 
but in 1875 resumed his former jKist under Buffet, whom 
luj succeeded on 9th March 1876 as President of the 
Council. In the same year ho was elected a life senator. 
On 12th December he was defeated on the question of an 
amnesty for the Communists, but returned to ix)W'er on 
24th Decoinlx'r 1877. Early in 1879 Dufaure took jmrt 
in comjxslling the resignation of Marshal MacMahon, but 
immediately afterwards (Ist February), worn out by 
factious opiK)sition, himself laid down office. He died 
in Paris on 28th Juno 1881. (u, g.) 

Dufferin and Av& Frederick Temple 
Hamilton-Temple-Blackwood, Ibt Mar- 
quis OF (1826-1902), British diplomatist, son of the 4th 
Baron Dufferin, whom ho succeeded in 1841, was born 
21st Juno 1826, Ins mother, Helen Selina, being a 
granddaughter of Richard Brinsley Sheridan. He was 
educated at Eton and Oxford, and then devoted himself 
to his Irish estates at Clandeboyc, near Belfast. Ho 
iissistc^d in combating the Irish famine of 1846-47, and 
published an account of his ex|)criences. As an Irish 
landlord he was generous and 8ym|)athetic, and in 1855 
already advocated comjiiensation for disturbance and for 
tenants’ improvements ; but while advocating reform, ho 
insisted ui)on (pialifying it by considerations of justice to 
the landowners. He quickly became a persona grata in 
Society and at Court ; was a lord-in- waiting in 1849-50 
(being created a \mer of the United Kingdom in the latter 
year), and again in 1854-55, and was attached in 1855 to 
Lord John Russell’s s]iecial mission to Vienna. In 1856 
he made a voyage to Iceland, which he described with 
gmeh humour and graphic power in his successful book, 
letters from High Latitudes^ a volume which made his 
reputation as a writer, though his only other purely 
literary publication was his memorial edition (1894) of his 
mother’s Poems and Verses, Lord John Russell showed 
his recognition of Lord Dufferin’s talents as a diplomatist 
by sending him in 1860 as British special commissioner in 
the Lebanon (Syria), where the massacres of Christians by 
the Mussulmans and Druses had precipitated a serious situa- 
tion, which was complicated by the possibility of a French 
occn})ation. He did his work so successfully in carrying 
a scheme of reform that the trouble was permanently 


removed, and he was made a K.C.B. In 1862 he married 
Hariott, daughter of Captain Rowan Hamilton, of Killy- 
Icagh Castle, Down. In 1863 he was made a K.F. ; and 
after holding the under-secretaryships for India (1864) 
and of war (1866), and the office of Chancellor of the 
Duchy of Lancaster (1868-1872), he was in 1872 appointed 
Governor - General of Canada. In 1871 he had been 
created Earl of Dufferin. In Canada his tact and j^ersonal 
charm were invaluable. He had already become known 
as a powerful and graceful speaker, and this quality 
was brilliantly displayed in dealing with the different 
Canadian nationalities, while his strictly constitutional 
methods enabled him to settle satisfactorily many of the 
problems of the new Federation. On his return he became 
successively ambassador at St Petersburg (1879) and at 
Constantinople (1881). From October 1882 to April 1883 
he was employed as special British commissioner in Egypt, 
to clear matters up after Arabi’s rebellion ; but his Report, 
though its ability as a State paper was uuimiicachable, 
hardly gras|)ed the real problems of the subsequent recon- 
struction. In 1884 he was apix)inted Viceroy of India, and 
spent there four busy years, largely employed in restoring 
the equilibrium which hod been upset by lA)rd Ripon’s zeal 
for reform. The chief event of his administration was the 
annexation of Burma, which procured him the title of 
Marquis of Dufterin and Ava (1888) ; but Lady Dufierin’s 
work on Ix^half of the better medical treatment of native 
women must also be mentioned. In 1888 he w^as sent as 
ambassador to Romo, and in 1891 to Paris, where he ri5- 
inained till 1896. He then retired from the puldic service 
to his Irish home. Lord Dufierin was one of the most 
admired men of his time. A man of well-nigh universal 
accomplishments, his s|jecial gift was a genius for diplo- 
macy, his courteous and winning manner and great felicity 
in verbal expression being excej)tional]y marked. His last 
years were shadowed by the death of his eldest son, Lord 
Ava, at Ladysmith in 1899, and by financial tioubles. He 
had become chairman of the “ London and Glolx) Finance 
Cori)oration,” which was entirely in the hands of th(? 
managing director, Mr Whitaker Wright; and when, after 
several warnings, the methods employed led to financial 
colla|)8o, it was a matter of deep regret that Lord Dufferin 
should have been connected with such a business. He 
died on 12th February 1902, while the afiuirs of the 
company were still under investigation. (ii. cn.) 

Duffy, Sir Charles Qavan (1816-1903), 

Irish and colonial ])olitician, was born in Monaghan, 
Ireland, on 12th April 1816. At an early age he l)ecanie 
connected with the press, and w^as one of the founders of 
the PMin Nation in 1842. The now journal was remark- 
able for its talent, for its seditious tendencies, and for the 
fire and spirit of its jiolitical poetry. In 1 844 Duffy was 
included in the same indictment with O’Connell, and shared 
his conviction in Dublin and his acquittal by the House 
of Lords upon a i>oint of law. His ideas, nevertheless, 
were too revolutionary for O’Connell ; a schism took place 
in 1846, and Duffy united himself to the Young Ireland ” 
party. He was tried for treason-felony in 1848, but the 
jury were unable to agree. Duffy continued to agitate in 
the press and in Parliament, to which he was elected in 
1852, but his failure to bring about an alliance l)etween 
Catholics and Protestants upon the land question determined 
him in 1856 to emigrate to Victoria. There he became in 
1857 Minister of Public Works, and after an active jiolitical 
career, in the course of which he was Prime Minister from 
1871 to 1873, when he was knighted, he was dected 
Speaker of the House of Assembly in 1877, being mode 
K.C.M.G. in the same year. In 1880 he resigned and 
returned to Europe, residing mostly in the south of France. 
He has published The BMad Poetry of Ireland (1845), 
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several works on Irish history, ConversatumB wiik Carlyle^ 
(1892), Menunrs (1898), &c. In 1891 he became lirst 
President of the Irish Literary Society. He was married 
three times, his third wife dying in 1889. 

DulSburSf ^ town of Prussi^ 15 miles by rail north 
from DtUseldorf, on the lluhr-Rhine Canal and between 
these two rivers. The concert hall, law courts, Mercator 
fountain (1878), and war memorial are new. There are 
important iron industries, chemical works, saw>milling, 
shipbuilding, tobacco, cotton, sugar, soap, and other manu> 
facturea There is also (in conjunction with Hochfeld) an 
extensive trade in coal. The harbour was, in 1898, entered 
and cleared by an aggregate of 2,745,400 tons. Popula* 
tion, (1885), 47,519; (1900), 92,729. 

DulOlflrnO (Servian, Uldnj ; Turkish, Olgun\ an 
ancient town formerly belonging to Turkish Albania, but 
since 1880 Montenegrin. The old walled quarter, with 
the strong castle, occupies a bold promontory on the 
Adriatic, 18 miles west-south-west of Scutari; the new 
town occupies a small narrow valley, and the litde harbour 
is stopped with sand. There are a^ut 5000 inhabitants. 
Dulcigno was the scene of a naval demonstration made by 
the British, Russian, French, and Italian fleets in August 
1880, by which Turkey was compelled to hand the place 
over to Montenegro according to the Berlin Treaty. 

Diilkeni a town of Prussia, in the Rhine province, 
1 1 miles by rail west-south-west from Crefeld, with manu- 
factures of linen, cotton, silk, and velvet, <kc., ironworks 
and foundries. It has a (Roman Catholic) Gothic jjarish 
church. Population (1900), 9517. 

Dulllthf capital of St Louis county, Minnesota, 
TJ.S.A., the third city in the state in jiopulation, in 46“ 
47' N. lat. and 92“ 06' W. long., on the north shore of Lake 
Superior. The city is situated mainly on the slope of 
steep bluffs, which rise 600 feet above the lake level. It 
is regular in plan, one set of streets running directly up the 
bluffs, the others along their face, j)arallel with the lake 
shore ; and it is well iiaved and sewered. A gravel spit, 
known as Minnesota Point, stretches nearly across Lake 
Superior, forming behind it a flne harbour, with a narrow 
entrance. Duluth is the terminus of no less than nine 
railways, making it, with its large lake commerce, a 
commercial city of the first magnitude. It handles large 
quantities of wheat from Red River Valley and Manitoba, 
estimated at 90,000,000 bushels annually, great amounts 
of lumber from the adjacent pine forests, and of iron oro 
from the Vermilion and Mesabi Ranges to the north. 
About 2000 vessels enter and clear annually. In 1890, 
its manufactures had an invested capital of $5,332,447, 
employed 3752 hands, and had a product valued at 
$8,811,723. The assessed valuation of real and personal 
property in 1900, on a basis of about one-half of the full 
value, was $24,600,333 ; the net debt of the city was 
$5,876,732 ; and the rate of taxation was $30 per $1000. 
Population (1880), 838; (1890), 33,115; (1900), 52,969, 
of whom 20,983 were foreign-bom and 357 negroes. The 
death-rate in 1900 was 13-2. The village of West Duluth 
was included in the corporate limits in 1894. 

DulwiChp a parish of the county of London, in the 
metropolitan borough of Camberwell, Surrey, five miles 
from London Bridge, with three railway stiitions. The 
upper school, or Dulwich College, maintains its position 
in the front rank of English public schools. The lower, 
or Alleyne’s school, is situated about a mile from the 
college, and in close proximity to it are the James Allen’s 
school for girls and the Dulwich Presbyterian Church. 
There is a high school for girls within half a mile of West 
Dulwich station. Population (1881), 5590; (1901), 10,246. 
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Dumas, Alexandre {fiU) (i 824 - 189 :)), French 

dramatist and novelist, was born in Parisi on tin* •J8th 
July 1824. His parentage was irregular, and his father 
at that date still a humble clerk and not much more 
than a boy. “Happily,” writes the son, “iny mother 
was a good woman, and worked hard to bring me up ” ; 
while of liLs father he says, “ by a most lucky chancis he 
hajipened to be well iiatured,” and “as soon as his first 
successes as a dramatist” enabled him to do so, “recog 
nized mo and gave me his name.” Nevertheless the hul’s 
earlier school-life was made bitter by his illegitimacy. The 
cruel taunts and malevolence of liis coiiipauioiis rankled 
through life (see preface to La Ftmme dr. Cfaiuir and 
V Affaire (jldmmeau), and left indelible marks on his 
character and thoughts. Nor was his imkunity, however 
distinguished, without i)eril. Alexandre the j^ounger and 
elder saw' life together very thoroughly, and i‘*iris can 
have had few mysteries for them. Suddenly the son, who 
had been led to regard his prodigal father's resources as 
inexhaustible, was rudely undeceived. Collers werti empty, 
and he had accumulated debts to the amount of two 
thousand j)ound8. Thereu^wn he pulled himself tog(‘ther. 
To a son of Dumas the use of the jum came naturally. 
Like most clever young writers — and report K])eaks of him 
as Hjjecially brilliant at that time — ho oi)ened with a lx)ok 
of verse, de Jennenne (1847). It was succeeded 

in 1848 by a novel, La Danie aux Camt^Nus, a sort of 
reflection of the world in which he had k^eii living. The 
lx)ok had considerable success, and was follow(Ml, in fairly 
(juick succession, by Le Roimn d*une Fevinvc (1848) and 
Diane de Lyn (1851). All this, however, did not deliver 
him from the load of debt, which, as he tells us, remained 
odious. In 1849 ho had dramatized La Dame aux Va- 
mAfias, but for various reasons, the rigour of the censorship 
being the most important, it was not till the 2nd l^ebruary 
1852, and then only by the intervention of Na]>oleoirs 
all-|)owerful minister, Morny, that the play could be pro- 
duced, at the Vaudeville. It succeeded then, and has hold 
the stage ever since, less |)orha])s from inherent su|)eriority 
to other plays which have foundered, than to the great 
oj)])ortunitie8 it affords to any actress of genius. Thence- 
forward Dumas’s career was that of a brilliant and pros- 
perous dramatist. Diane de Lye (1853), Le Demi-Momk 
(1855), La question d^aryent (1857), Lefih miturel (1858), 
Le Fere prodigue (1859), follow'od rapidly. Debts became 
a thing of the i>ast, and Dumas a wealthy man. The 
didactic habit was always strong upon him. “ Alexandre 
loves preaching overmuch,” wrote his father ; and in most 
of his plays he assumes tlie attitude of a rigid an<l 
uncompromising moralist commissioned to iuq)art to a 
heedless world lessons of deep import. The lessons them- 
selves are mostly concerned with the “eternal feminine,” 
by which Dumas was haunted, and differ in ethical value. 
Thus in I^es Jddee de Madame Anhray he inculcates 
the duty of the seducer to marry the woman he has 
seduced ; but in La Femme de Claude he argues the right 
of the husband to take the law into his own hand and 
kill the wife who is unfaithful and w'orthless, — a thesis 
again defended in liis novel, V Affaire CUimneeau^ and in 
his pamphlet, DH(ynrimeffemme ; while in Diane de Lye 
he had taught that the betrayed husband was entitled to 
kill — not in a duel, but summarily- the man who had 
taken his honour; and in DEirangere the bad husband 
is the victim. Nor did he preach only in his plays. He 
preached in voluminous introductions, and jiamphlets not 
a few. And when, in 1870 and 1872, France was going 
through bitter hours of humiliation, he called her to re- 
pentance and amendment in a Eauvelle Lettre de Jumue 
and two Lettres eur les choeee du jour. As a moralist he 
took himself very seriously indeed. As a dramatist. 
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didacticism apart, ho had great gifts. He knew his 
business thoroughly, possessed the art of situation, interest, 
crisis — could create characters that were real and alive. 
His dialogue also is admirable, the ro})artee rapier-like, the 
wit most keen. He was singularly happy, too, in his 
dramatic iiitcrf>rcterH. The cast of IJEtrcmghe^ for in- 
stance, comprised Sarah Bernhardt, Croizette, Madeleine 
Brohan, in the female characters; and Coquelin, Got, 
Mo\inet-Sully, and F4bvro in the male characters ; and 
Deschk^, whom he discovered, gave her genius to the 
(treatinn of the jm-rts of the heroine in Une Vinte de Koces^ 
thi^ rrivcenm Cfeorges, and La Femnie de Clavde, His 
wit has Ix^en mentioned. Ho |)ossessed it in abundance, 
of a singularly trenchant kind. It shows itself less in 
his novels, which, however, do not contain his best work ; 
but ill his introductions, whether to his own books 
or those of his friends, and what may bo called his 
*S)ccasional ’’ writings, there is an admirable brightness. 
At work of this kind he showed the highest literary skill. 
His style is that of the best French traditions. Towards 
his father Dumas acted a kind of brothoFs part, and 
while kixiping strangely free from his literary influence, 
both loved and admired him. The father never belonged 
to the French Academy. The son was elected into that 
august assembly on the flOth January 1874. He died on 
the :J7th November 1895. (r. T. M.) 

Dumas, Joan Baptists Andr4 (isoo- 

1884), French chemist, was born at Alais (Gard) on 14th 
July 1800. Disapiiointod in his early hoiie of entering the 
navy, he became appmntice to an ajKithecary in his native 
town ; but seeing little prosjiect of advancement in that 
calling, he soon moved to Gen(?va (in 1816). There ho 
attended the lectures of such men as Pictet in physics, De 
la Bive in (hemistry, and Dt) Gandolle in botany, and 
iKdore he had reiudied his majority ho was engagixl with 
Prevost in original work on problems of physiological 
chemistry, and even of (jmbryology. In 1823, acting on 
tlu* advice of Humboldt, he left Geneva for Paris, which 
he made his home for the rest of his life. There he 
gained the acquaintance of many of the fort^most scientifle 
men of the day, and quickly ma(le a name for himself both 
as a buichcir and an investigator, attaining within ten years 
the honour of membership of the Academy of Sciences. 
When aj»proaching his fiftieth year he entered j)olitical life, 
and Ix^came a member of the National Legislative Assembly. 
He afhid as Minister of /vgriculture and Commerce for a 
f(^w^ months in 1850-51, ami subsecjuently became a Sena- 
tor, President of the Municii)al Council of Paris, and 
Master of the French ISlint; but his official career came to 
a sudden end with the fall of the Second Empire. He died 
at Cannes on 11th April 1884. Dumas is one of the most 
])rominent figures in the chemical history of the middle 
|>art of the 1 9th century. He was one of the first to 
criticize the electro-chemical doctrines of Berzelius, which 
at the time his work l)egan were widely accei)ted as the 
true theory of the constitution of com|)ound bodies, and 
opjxjsed a unitary view to the dualistic conception of the 
Kw'edish chemist. In a pajjer on the atomic theory, pub- 
lished so early as 1826, he anticipated to a remarkable 
extent some ideas which are frequently supjKxaed to belong 
to a later |)eriod ; and the continuation of these studies led 
him to the ideas about substitution (“ metaloiwy ”) which 
were developed about 1839 into the theory (“ Older Tyjie 
Theory ”) that in organic chemistry there are certain tyj)es 
wrhich remain unchanged even when their hydrogen is re- 
))laced by an eciui valent of a haloid element. Many of 
his well-known researches were carried out in supjiort of 
thcAe views, one of the most important being that on the 
action of chlorine on acetic acid to form trichloracetic acid 
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— a derivative of essentially the same character as the 
acetic acid itself. In the 1826 paper he described his 
famous method for ascertaining vajmr densities, and the 
redeterminations which he undertook by its aid of the 
atomic weights of carbon and oxygen prov^ the forerunners 
of a long series which included some thirty of the elements, 
the results being mostly published in 1858-60. He also 
devised a method of great value in the quantitative analysis 
of organic substances for the estimation of nitrogen, while 
the classification of organic compounds into homologous 
series was advanced as one consequence of his researches 
into the acids generated by the oxidation of the alcohols. 
Dumas was a prolific writer, and his numerous books, 
essays, memorial addresses, &c., show him to have been 
gifted with a clear and graceful stylo. His earliest large 
work was a treatise on applied chemistry in eight volumes, 
the first of which was published in 1828 and the last twenty 
years afterwards. In the Esmi de Statiqrue Chimique de^ 
^tre» Organuh, written jointly with Boussingault (1841), 
he treated the chemistry of life, both })]ant and animal ; 
this book brought him into conflict with Liebig, who con- 
ceived that some of his prior work had been appropriated 
without due acknowledgment. In 1824, in conjunction 
with his friends Audouin and Adolphe Brongniart, ho 
founded the Annalee dee Snences Naturelles^ and from 
1840 he was one of the editors of the Aiinalee de Chimie 
et de Phydqvs, As a teacher Dumas was much sought 
after for his lectures at the Sorbonne and other institu- 
tions both on ymre and applied science ; and ho was one 
of the first men in IVance to realize the importance of 
exi)erimontal laboratory teaching. (n. m. r.) 

Du Maurier, Qeorife Louis Pal mol la 

BuSSOn (1834-1896), British artist and writer, waa 
born in Paris. His father, a naturalized British subject, 
was the son of 4migrd» who had loft France during the* 
lleign of Terror and settled in London. In Peter Jhbet- 
«o?i, the first of the three books whi(!h won George da 
Maurier late in life a reymtation as novelist almost as great 
as ho had enjoyed as artist and humorist for more than a 
generation, the author tells in the form of fiction the story 
of his singularly ha|)j)y childhood. He was brought to 
London, indeed, when three or four years old, and syjent 
in Devonshire Terracie and elsewhere two colourless years ; 
but vague memories of this y)eriod were suddenly exchanged 
one iHjautiful day in June— “the first day of his consciou.a 
existence ” — for the charming realities of a French garden 
and “ an old yellow house with green shutters and mansard 
roofs of slate.” Here, at Passy, with his “ gay and jovia! 
father” and his young English mother, the boy syient 
“ seven years of sweet y)riceless home-life — seven times four 
changing seasons of simyJe genial y)raR-Imy)erial French- 
ness.” The second chapter of Du Mauricr^s life had for 
scene a Paris school, very much in the style of that 
“ Institution F. Brossard ” which ho dcscrilnss, at once so 
vividly and so sympathetically, in Martian ; and like 
“Barty Josselin^s” schoolfellow and biograyffier, he left 
it (in 1851) to study chemistry at University College, 
London, actually setting up as an analytical chemist after- 
wards in Bucklersbury. But this was clearly not to be- 
his mAtier^ and the year 1856 found him once more in 
Paris, in the Quartier Latin this time, in the core of that 
art-world of which in Trilby^ forty years later, he waa 
to yirpduce with pen and y)encil so idealistic and fascinat- 
ing a picture. Then, like “ Barty Josselin ” himself, ho 
syient some years in Belgium and the Netherlands, ex- 
y)eriencing at Antwerp in 1857, when he was working in 
the studio of Van Lerius, the one great misfortune of hia 
life — ^thc gradual loss of sight in his left eye, accompanied 
by alarming symptoms in his right. It was a period of 
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tragic anxiety, for it seemed possible that the right eye 
might also become affected ; bat this did not happen, and 
the dismal cloud was soon to show its silver lining, for, 
about Christmas time 1858, there came to the forlorn 
invalid a copy of PuncA’s Almanm^ and with it the dawn 
of a new era in his career. 

There can be little doubt that the study of this Almanouc^ 
and especially of Leech’s drawings in it, fired him with ^o 
ambition of making his name as a graphic humorist ; and 
it was not long after his return to Loudon in 1860 that 
he sent in his first contribution (very much in Leech’s 
manner) to Punch. Mark Lemon, then editor, appreciated 
his talent, and on Leech’s death in 1865 appointed him 
his successor, counselling him with wise discrimination not 
to try to be “too funny,” but “to undertake the light and 
graceful business” and be the “romantic tenor” in Mr 
Punch’s little company, while Keene, as Du Maurier puts 
it, “with his magnificent highly trained basso, sang the 
comic songs.” These respective rdlec the two artists con- 
tinued to play until the end, seldom tres|)assing on each 
other’s province ; the “ comic songs ” finding their inspira- 
tion principally in the life of the homely middle and lower 
middle classes, while the “light and graceful business” 
enacted itself almost exclusively in “ good Society.” To 
a groat extent, also, Du Maurier had to leave outdoor life 
to Keene, his weak sight making it difficult for him to 
study and sketch in the open air and sunshine, thus cutting 
him off, as he records regretfully, from “ so much that is 
so popular, delightful, and exhilarating in English country 
life ” — Shunting and shooting and fishing and the like. Ho 
contrived, however, to give due attention to milder forms 
of outdoor recreation, and turned to good account his 
familiarity with Hami)8toad Heath and Rotten Row, and 
his holidays with his family at Whitby and Scarlwrough, 
Boulogne and Diop() 0 . 

Of Du Manner’s life during the thirty-six years of his 
connexion with Pwnch there is not, a])art from his work 
as an artist, much to record. In the early ’sixties ho lived 
at 85 Newman Street in lodgings, which he shared with 
his friend Lionel Henley, afterwards R.B.A., working hard 
at his Punch sketches and his more st^rious contributions 
to Once a Week and the Vomhill Magazine. After his 
marriage with Miss Emma Wightwick in 1862 he took a 
spacious and pleasant house near Ham^istoad Heath, in 
surroundings made familiar in his drawings. Shortly before 
he died he moved to a house in Oxford Square. About 
1866 he struck out a new line in his admirable illustrations 
to Jerrold’s of a FeatJtcr. In 1869 he realized a 

long-cherished as])iration, the illustrating of Thackeray’s 
Kemond^ and in 1879 he drew twelve additional vignettes 
for it, in the same year providing several illustrations for 
the Ballads. From time to time he sent pretty and 
graceful pictures to the exhibitions of the Royal Society of 
Painters in Water-Colour, to which he was elected in 
1881. In 1885 the first exhibition of his works at the 
Fine Art Society took place. Thus occupied in the 
practice of his art, s|)ending his leisure in social inter- 
course with his many friends and at home with his growing 
family, hearing all th6 new singers and musicians, seeing 
all the now plays, he lived the happiest of lives. He 
died somewhat suddenly on 8th October 1896, and was 
buried in the Hampstead Cemetery. 

It is impossible, in considering Du Manner’s work, to 
avoid comparing it with that of Leech and Keene, the 
more so that in his little book on Social Pictorial ^^tire 
he himself has set forth or suggested the ]ioints both of 
resemblance and of difference. Like Keene, though Keene’s 
marvellous technique was his despair, Du Maurier was a 
much more finished draughtsman than John Leech, but in 
other respects he had less in common with the younger 
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Aan with the older humorist. He shows himwilf, in the 
^t sense, a man of feeling in all his work. He is clearly 
himself in love with “his pretty woman,” as he calls her— 
every jien-stroke in his presentment of her is a caress. 
How affectionate, teo, are his renderings of his fond young 
niothers and their big, handsome, simple-minded husbands ; 
his finely children and neat nurserymaids; even his (logs 
I — his elongated dachshunds and magnificent 8 t Bernards ! 
And how he scorns the snobs and philistiucs — Sir Corgi us 
Midas and Sir Poiui»eiy Bedell, Grigsby and Cadby, 
Soapley and Toadson ! How merciless is his ridicule of the 
aesthetes of the ’eighties — Maudle and Postlethwaite and 
Mrs Cimabue Brown ! Even to Mrs Ponsonby de Tom- 
kyns, his most cons[)icuous creation, his satire is scarcely 
temi>ered, despite her prettiness. Ho shows \\\} unsjiaringly 
all her unscrupulous little ways, all her cynical, cunning 
little wiles. Like Leech, ho revelled in the lighter asix^cts 
of life — ^the humours of the nursery, the drawing-room, the 
club, the gaieties of the country house and the seaside — 
without being blind to the tragic and dramatic. Just as 
L(H)ch could rLse to the height of the famous cartoon 
“ General F^vrier turned Traitor,” so it was J3u Maurier 
who inspired Tenniel in that impressive drawing on the 
eve of the Franco-Prussian War, in which the shade of the 
groat Na}X)leon is scien warning back the infatuated Enijx-ror 
from his ill-omened enterj)rise. In his tender drawings in 
Once a Week^ also, and in his occasional excursions into the 
grotesque in Punch, such as his j>icture of “ Old Nickotin 
stealing away the brains of his devotees,” ho has given 
ample proof of his faculty for moving and impressive art. 
The techniciue of Du Manner’s work in the ’eighties and 
the ’nineties, though to the avejrage man it. seems a marvel 
of finish arnl dexterity, is considered by artists a falling off 
from what w^as displayed in some of his earlier Punch 
drawings, and es])ecially in his contributions to the Comhill 
Magazine and Once a Week. His later work is undoubtedly 
mom mannered, more “ finicking,” less simple, less broadly 
effective. But it is to his fellow-craftsmen only and to 
cxi)ert 8 that this is noticeable. 

A quaint tribute has been jwiid to the literary talent 
shown in Du Maurier’s inscriptions to his drawings, by Mr 
F. Anstey, his colleague on th(! steff of Punch. “ In these 
liii&i of letterpress,” says Mr AnsUjy, “ he has brought the 
art of pr^cis-WTiting to i)erfection.” They are indeed 
singularly concise and to the point. It is the more curious, 
therefore, to note that in his novels, and even in his 
critical essays, Du Maurier reveals very different (jualities : 
the ])recis-writer has l)ec()ine an improvimture, injuring out 
his stories and ideas in full flood, his stylo changing with 
every mood — by turn humorous, elotjuent, tender, gay, 
sometimes niercly “ skittish,” sometimes quite solemn, but 
never for h)ng; sometimes, again, breaking into graceful 
and haunting verse. He writes with apparent artlessness ; 
but, in his novels at least, on closer examination, it is 
found that he has in fact exerted all his ingenuity to give 
them — ^what such flagrantly untrue tales most require — 
verisimilitude. It is hard to say which of the three stories 
is the more imiK)ssiblo : that of Trilby, the tone-deaf 
artist’s model who liecomes a prima donna, that of Barty 
Josselin and his guardian angel from Mars, or that of the 
dream-existence of Peter Ibbetson and the Duchess of 
Towers. They are all equally preposterous, and yet 
plausible. The drawings are cunningly made to serve 
the j)uri)oso of evidence, circumstantial and direct. 
These books cannot be criticized by the ordinary canons 
of the art of fiction. They are a gerire by them- 
selves, a blend of unfettered day-dream and rose-coloured 
reminiscence. 

For the dramatic version of Trilby by Mr Paul Potter 
Du Maurier would accept no credit. The play was pro- 
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duced in 1895 by Mr Beerbohm Tree, at the Haymarket, 
with immense |x>|)ular success. 

Some striking examples of Du Maurier’s work for Onee a Wuk 
and the Cwimill Magazine are included in Gleeson White's 
KnglUh lliastraUrre of Hw Tlie following is a list of the 

chief works which ho illustrated : Foxe's Book of Ma/rtyrs^ 1865 ; 
Mrs GaskeU’s Wioes and DaughUrH^ 1866 ; Jorrold’s Btory of a 
FeoDzer^ 1807; Owen Meredith’s LucUe^ 1868; The Book of 
Drawing-rtHnn Flays, by H. Dalton, 1868 ; Booner or Later, 
by C. A. G. Brooke, 1868 ; Thackeray’s i?s?rtOMd, 1869 and 1879, 
and Ballads, 1879 ; Miswnderstood, by Florence Montgomery, 
1874 ; Hound about, the Islaiuis, by C. W. Scott, 1874; linrloek 
Chase, by G. E. Sargent, 1876 ; Songs of many Seasons, by .1. 
Browne (in collaboration), 1876 ; Pegasus Jie-saddled, by H. 0. 
Pennell, 1877 ; Ingoldsby Legends (in collaboration), by K. 
Barham, 1877 ; Frtuicu.ee, by L. C. Lillie, 1882 ; As in a Looking- 
glass, by F. 0. Phillips, 1889 ; Luke Ashlcigh, by A. Elwos, 1891 ; 
and his own throe novels, which m)])eared serially in Harper's 
Mezgazine: Peter Ihhetson, 189*2; Trilby, 1894 ; The Martian, 
1897, and published after his dcatli. In 1897 also there was 
published, under the title English Society, with an introduction 
by W. D. Howells, a collection of full-page drawings which ho 
ha<l contributed regularly to Harper's Magazine. 

Some of his Fmeh draw'ings have been reproduced also in 
Ths Colledirms of Mr Punch, 1880 ; Society Pictures from Puwh, 
1890 ; A Legend of Camelot, 1890. To his Social JHclorial Satire 
(1890) reference has been made. He contributed two essays upon 
book illustration to the Magazine of Art, 1890. See also the 
Magazine of Art for 1892, for an article upon his work by W. 
Delaplaine Scull, with illustrations. Other volumes containing 
information about his life and work are : The History of Punch, 
by M. H. Sniolmanii ; In Bohemia wUh J)u Maurice, by Felix 
Mosoheles ; Henry James’s “Du Maurior and London Society,” 
CenJtury Magazine, 1883 ; and “Du Maurior,” Harper's Ma.gazine, 
September 1897, Juno 1899. Sec also Ruskin’s Art of England, 
Ijecture 5, Pennell’s Pen-Dravring and Pen-Dranghtomen, and 
Muthcr’s Modem Painting, vol. ii. (f. W. W.) 

DuiflbCirtoni a Hcaport, royal and parliamentary 
burgh (Kilmarnock group), and the county tewn of Dum- 
bartonshire, on the river Leven near its confluenco with 
the Clyde!, IG miles west by north of Cdas'gow by rail. A 
largo ])ark, Levengrove, was j)rtj8eiited in 1885, and there 
is a public common and recreation ground. The burgh 
hall and academy were restored after a fire in 1883, There 
are two cottage lifwpi tills and a philosophical and literary 
institute, whilst recent erections are a Congrtigational 
churcdi, a Denny Memorial Institute, new county build- 
ings, new municipal buildings, and a combination hospital 
for infc(!tious diseases. There are two large shipbuilding 
yards, and nuiiien^us industries connected with shipbuild- 
ing. The output was 37,734 tons in 1889, and 52,623 
tons in 1899 ; and in the latter year a marine engineering 
work turned out 16 mis of marine engines, aggregat- 
ing 35,700 i.h.j*. Only a few married artillerymen now 
occupy the ancient castle. There is an academy under 
the School Hoard. Populatif)n of parliamentary burgh 
(1881), 13,782 ; (1901), 19,864. 

Dumbartonshire! a western county of Scotland, 
bounded S. by the Clyde river and firth, E. by Stirling- 
shire and Ijanarkshire, N. by Perthshire, and W. by Loch 
Long and Argyllshire. 

Area and PoptUation. — - The Stirling part of the parish of 
New Kilpatrick, including the tow'ii of Milngavio, was trans- 
ferred to Dmnbartonaldre in 1891. According to the latest oflTicial 
estimate, the area of the county (foreshore excluded) is 170,762 
acres, or 267 snuiire miles. The population was in 1881, 75,333 ; in 
1891, 94,49.5; in 1891, on the above area, 98,014, of whom 46,683 
wore males and 49,331 females ; in 1901, 118,870. On the old area, 
taking land only (154,542 acres, or 241 *5 square miles), the number 
of persons to the square mile in 1891 was 383, and the number of 
acres to the person 1 '6. In the registration county the population 
increased between 1881 end 1891 by 25*4 per cent. Between 1881 
and 1891 the exoess of births over deaths was 13,252, and the 
increase of the resident population 19,832. The following table 
gives particulars of births, deaths, and marriages in 1880, 1890, 
and 1899 


Tear. 

Deaths. 

Marriages. 

Blrthe. 

Percentage of 
Illegitimate. 

1880 

1500 

m 

2513 

5.0 

1890 

1883 

688 

3065 

4*50 

1899 

1872 

676 

8511 

3*4 


The birth-rate is above, the death-rate and marriage-rate are 
both below, the rates for Scotland. The following table gives the 
birth-rate, death-rate, and marriage-rate per thousand of the popu- 
lation for a series of years : — 



1880 . 

1881 - 00 . 

1890 . 

1891 - 08 . 

1899 . 

Birth-rate . 

82*73 

33*02 

81*79 

80*93 

26*84 

Death-rate . 

19*54 

17*98 

19*63 

17*29 

15*60 

Marriage-rate 

6*19 

5*91 

6*04 

5*46 

6*74 


At the census of 1891 there were 3618 persons in Dumbarton- 
shire who spoke Gaelic, and of these 37 spoke Gaelic only ; and 
there wore 74 foreigners. Valuation in 1889-90, £459,141 ; in 
1899-1900, £685,889. 

Administration . — The county returns a member to Parliament 
Dumbarton (19,864), the comity town, is the only royal burgh, and 
belongs to the Kilmarnock group of pariiamentary burghs. The 
county contains among its police burghs Helensbur^r (8554), 
Kirkintilloch (10,502), and Clydebank (18,654), and considerable 
manufacturing towns are Alexandria (8392) and Renton (5227).. 
There are 12 civil parishes, most of which belong to the Dumbarton 
combination, with a poorhouse at the county town. Tlie number of 
paupers and dependants in September 1899 was 2155. Dumbarton 
forms a shoriffoom with Stirling and Clackmannan, and there is a 
resident sherifT-substitute at Dumbarton, who sits also at Kirkin- 
tilloch. 

Education . — Fourteen school hoards manage 47 schools, which 
had an average attendance of 16,100 in 1899-1900 ; while 9 volun- 
tary schools, of which 7 are Roman Catholic and 1 Episcopal, had 
2056. The whole of the county “ residue ” grant and a trifling 
proportion of that accruing to the burghs is spent in subsidixing 
science, art, and technical classes (including builaingand mechanical 
construction), in supporting agricultural lectures, and in paying the 
fees and travelling oxx>onsos of county students at the Glasgow 
Technical College. 

Agriculture. --Thb percentage of cultivated area in 1898 was 
30*2. In 1895 there were 8772 acres under wood. Of the 667 
holdings in 1895, the date of the latest return, the average size 
was 76 acres. The percentage under 5 acres was 15*89, between 5 
and 50 acres 35*08, and over 50 acres 49*03. The number of farms 
iKJtwcen 50 and 100 acres was 117 ; between 100 and 800, 198 ; and 
there were only 12 over 300. The proximity of the county to Glas- 
gow encourages liigh farming. Daiiying is carried on on a con- 
siderable scale. Highland cattle are bred on tbe upland farms. 
The following table gives the principal acreages at intervals of fire 
years from 1880 ; — 


Yijar. 

Area under 
Crops. 

Com 

Crops. 

Gremi 

Crops. 

Clever. 

Perma- 

nent 

Paature. 

Fallow. 

1880 

46,432 

10,087 

5000 

13,010 

18,269 

98 

1885 

47,305 

9,313 

4249 

16,482 

18,113 

148 

1890 

48,367 

8,226 

' 3994 

18,341 

17,632 

114 

1895 

50,813 

8,221 

40.50 

14,82*2 

*23,522 

1*27 

1899 

51,426 

8,284 

4164 

16,416 

22,432 

67 


The following table gives particulars of the live stock during the 
same years : — 


Tear. 

Tfital 

Horaes. 

Total 

Cattle. 

Cows or 
Heifers in 
Milk or Calf. 

Sheep. 

Plge. 

1880 

1865 

12,538 

6676 

73,586 

667 

1885 

1780 

14,112 

7481 

70,736 

953 

1890 

1746 

14,990 

7601 

78,946 

1083 

1896 

2072 

14,676 

8208 

76,032 

1837 

1899 1 

1846 

15,384 1 

8660 

76,287 

1339 


In 1891, 2491 men and 898 women were returned as being engaged 
in agriculture. 

I^ustries and Trade, — ^Turkey-red dying is now the most dis- 
tinctive industry ; indeed, the Yale of Leven is the headquarters 
of this industry in Scotland. Clydebank {q.v.) has become an 
iin]M)rtant shipbuilding and engineering centre. Among other in- 
dustries of the county now of importance, noticed under Dnm- 
l)arton, Kirkintilloch, Alexandria, Dun tocher, &c., are distilling, 
the manufacture of chemicals, paper-making, and mnslin -weaving. 
339,559 tons of coal were raised in 1890, valued at £185,8^' 
511,199 tons, valued at £208,740, in 1899. Of ironstone, 107, 
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tone, valued at £58|272, were obtained in 1890 ; 88,722 tons, 
valued at £20,829, in 1899. In 1899 were also obtained 29,585 
tons of fireclay, 80,855 tons of sandstone, and 11,898 tons of 
limestone. 

In 1891 the number of persons in the county engaged in indus- 
trial pursuits was 28,258 men and 7080 women, of whom 2967 men 
were concerned with machines and implements, 2746 men with 
ships, 8305 men and 2030 women with textiles, and 5782 men with 
minerals. Fishing is carried on on a small scale at Helensburgh 
and along the Gareloch, and salmon fishing at Dumbarton. About < 
42 miles have been added to the railway mileage during the past 
twenty-five years, the largest contributor being the West Highland 
Railway (1894). 

AuTUoniTiBs. — J. Irving. HiMiyry of Dumhartonshire, Dum- 
barton, 1860. — Idem, Book of Dumbartonshire. Edinburgh, 1879. — 
Sir W. Fraser. Chiefs of Colquhaun. Edinburgh, 1869. — Idem. 
The Lennox, Edinburgh, 1874. — D. Maoleod. Castle and Tovm 
of Dumbarton. Dumbarton, 1877. — Idem. Dumbarton. Dumbarton, 
1884. — Idem. Dwmharton : Ancient and Modem. Glasgow, 1893. — 
Idem. Aneient Beeords qf Dumbarton. Dumbarton, 1896.— J. Glen. 
History of Dumbarton, Dumbarton, 1876. (w. Wa.) 

DUfflflrl0S| a royal and parliamentary burgh (Dum- 
fries group), railway station, and county town of Dumfries- 
shire, Scotland, on the left bank of the river Nith. The 
town is half industrial, half residential. The station has 
been largely rebuilt, and recent erections are a new 
post office, St George’s Hall, a volunteer drill hall, a 
contagious diseases hospital, a new academy (.£20,000), 
and a Crichton Institution chapel (£30,000). The cor- 
poration purchased the gasworks in 1878, and has rebuilt 
and enlarged them. Public baths and wash-houses were 
presented to the town in 1898, and a marble statue of 
Burns was unveiled in 1882. A free library is under con- 
struction. The School Board controls an endowed academy. 
A novitiate has lately been added to the Commercial 
(>)llege of the Marist Brotherhood. Population of royal 
burgh (1881), 15,759; (1891), 10,675; of parliamentary 
burgh (1891), 18,049; (1901), 17,081. Maxwelltown, 
on the other side of the river, and in Kirkcudbrightshire, 
but included in the parliamentary burgh of Dumfries, is 
a burgh of barony and a police burgh. The new bridge 
connecting the towns has been widened. There are in 
Maxwelltown 2 tweed mills, 3 hosiery factories, and dye- 
works. Recent erections are a Roman Catholic church 
and convent, an Episcopal mission church, a court hou.se, 
and a new prison for Dumfries. Population (1891), 4975 ; 
(1901), 5789. 

Duiinflri0SShir0| a border county of Scotland, 
bounded S. by the Solway Firth, N. by Lanark, Peebles, 
and Selkirk, W. by Ayr and Kirkcudbright, and S. by 
Cumberland. 

Area and Populaiion. — In 1891 the Lanark parts of tho parishes 
ofMotfat and Kirkpatrick-Juxta wore transferrod to Dumfries- 
shire. The area of tho county, according to the latest official 
estimate, is 688,057 acres, or 1068*8 square miles. Tho {Kipula- 
tion was in 1881, 74,808 ; in 1891, 74,221 ; in 1891, on the above 
area, 72,245, of whom 84,898 wore males and 39,847 females; 
in 1901, 72,569. On the old area, taking land only (680,217 
acres or 1062*8 square miles), the number of persons to the square 
mile in 1891 was 70, and tho number of acres to tho {lersoii 9*2. 
In the registration county the population decreased 2*5 percent, 
between 1881 and 1891. Between 1881 and 1891 tho excess of 
births over deaths was 7053, and the decrease of the resident 
^pulation 1922. The following table gives particulars of births, 
deaths, and marriages in 1880, 1890, and 1899 : — 


Tear. 

Deatki. 

Marriages. 

Births. 

Porcentago of 
Illogitimate. 

1880 

1417 

469 

2252 

14*4 

1890 

1469 

486 

1962 

13*46 

1899 

1265 

482 

. 1835 

10*8 


The following table gives the birth-rate, death-rate, and 
marriage^nte per thousand of the population for a series of 

yean:— 



1880 . 

1881 - 90 . 

1890 . ' 

1891 - 98 , 

1809 . 

Birth-rate . 

29*60 

28*51 

26*37 

26*16 

25*33 

Death-rate . 

18*63 

19*13 

19*74 

19*2*2 ' 

17*32 

Marriage-rato 

6*17 

6*14 

6*58 

6*32 

6*6.6 


In 1891 there were 201 Gaelic-spoaking ;>cr8on.s iii the county, 
and 75 foreigners. Valiiatiou in 1889-90. £623,427 ; 1899-1900, 
£629,765. 

Adminietraiion . — The county returns a rriombcr to Parliament. 
Royal burghs are Dumfries (17,081), Annan (6801), Lochruabnn 
(1828), and Sanquhar (1379), which all belong to the Dumfries 
group of parliamentary burghs. Langholm (3142) is the largest 
p)lico burgh. There are 43 civil parishes, and 2 poorhoiiscs, 
besides tho ^ one at Dumfries ; the number of iiaupers and 
dependants in September 1899 was 1647. Dumirios forms a 
sheriffdom with Kirkcudbright and "Wigtownshire, and there is 
a resident shcritT-Hubstitute at Dumfries, who sits also at Annan, 
Langholm, and Lockerbie. 

Education. — Forty-five school boards manage 92 schools, which 
had an average attendance of 10,418 in 1898-99, while 13 volun- 
tary schools (2 Roman Catholic and 1 Episcoiial) liad an attend- 
ance of 1624, There are academies at Dumfries, Closoburn, 
Annan, Langholm, and Moffat, and Dryfesdalo public school and 
others earned grants in 1898-99 for giving higher education. The 
county council and most of tho burgh councils hand over the 
bulk of the “residue** grant to the County Comiiiitleo on 
Secondary Education, which expended in 1899 £1076 of parlia- 
mentary grant, and £13.66 thus contributed on building grants, 
apparatus, subsidies to higher schools, bursaries, and sidence and 
technical classes, embracing agriculture, dairying (at Kilmarnock 
Dairy School), and practical chemistry. 

Agriculture . — Tho percentage of cultivated area was 37*6 in 
1898; 31,531 acres wore under wood in 1895, 1311 having been 
planted since 1881. Wheat is a steadily diminishing crop, and 
the oats acreage, which was 48,292 in 1871, was 43,937 in 1808. 
The following table gives tho principal acreages at intervals of 
live years from 1880 : — 


Year. 

Area under 
Crops. 

Corn 

fJroiMj. 

Green 

CrupK. 

('lover. 

Permanoni 

Pasture. 

Fallow. 

1880 

231,447 

50,406 

25,783 

71,450 

83,221 

587 

1885 

238,158 

49,708 

25,331 

69,294 

93,535 

290 

1890 

249,168 

48,557 

25,978 

76,306 

98,145 

130 

1895 

259,082 

46,495 

24,996 

82,797 

104,374 

344 

1899 

269,764 

44,414 

23,551 

80,838 

110,790 

106 


Tho following table gives particulars of llie live stock during 
the same years : — 


Your, 

Total 

UorMus. 

Totel 

Cattle. 

Cows or 
Heifers in 
Milk or Calf. 

1880 

7414 

66,676 

16,206 

1885 

7240 

57,119 

18,677 

1890 

7409 

58,211 

18,420 

1895 

7090 

68,067 

19,489 

1899 

7484 

62,016 

20,339 


ShHOp. 

Pigs. 

517,288 

10,286 

490,611 

12,154 

527,319 

14,034 

525,301 

11,531 

665,490 

10,915 


Pig-feeding has fallen off steadily since the value of the pork 
product reached £100,000 in 1867. Arable farms range from 100 
to 300 acres, and pastoral from 300 to 3000. At the date of 
tho last return, 1895, tho average size of the 2785 holdings 
w'as 93 acres; 21*83 were under 5 acres, 30*41 between 5 and 
50, and 47*76 over 50 acres. The mini her of farms between 60 
and 100 acres was 384 ; between 100 and 300, 763 ; between 300 
and 500, 147 ; between 500 and 1000, 84 ; and there wore 2 over 
1000 acres. The fortunes of agriculture of recent years have 
not tended to deprive tho county of its general ))astoral appear- 
ance. At tho census of 1891 there were 7122 men and 1089 
women engaged in agriculture. 

Industriee and Trade . — The following table shows the output 
of minerals for 1890 and 1899 ; the figures for coal represent tho 
output of Dumfries and Argyll shires conjointly : — 


Year. 

Coal. 

Lead Ore. 

Sandstone. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

1890 

1899 

106,128 

164,786 

£38,471 

£58,690 

1863 

1848 

£12,973 

£14,600 

245*912 

£8dib39 


The number of persons engaged in industrial pursuits in 1891 
was 9754 men and 8585 women, of whom 2047 men were con- 
nected with minerals, and 1192 men and 1308 women with 
textiles. Dumfries and Annan {q.v.) are the ports. Only 2 miles 
have been added to the railway mileage during the past twenty- 
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five vearst but a light railway (16 miles) from Dumfries to Moniaive 
has been sanctioned. 

AuTUonrTiEs.— W. M'Dowau.. History of the Bvrgh of Dum- 
fries, £diuburgh, 1887. — Idem, Memorials of St JuichaeVs 
Churchyard, hklinburgh, 1876. — Idem. Chroniclu of Lineluden, 
Edinburgh, 1866. — Sir Heubeht Maxwell. DtmfrUs and 
Galloway, Edinburgli and London, 1897. — W. Dickie. Dunfries 
and Hound About, Dunifrios, 1898. — Transactions of the Dum- 
friossiilre and Galloway Natural Histo^ and Antiquarian Society. 
— J. Macdonald andJ. Baiibour. jSirrens and its Antiquities, 
Dumfries, 1897. — R. W. Weir. History of the Scottish Borderers 
Militia, Dumfries, 1877. — Historical MSS, Commission, — ^J. 
UiLLBHPiE. Jteyori on the Agriculture of Dumfriesshire, Edin- 
burgh, 1869. — Sir William ^raber. The Booh of Carlaveroek, 
Edinburgh, 1878. — Jdem, The Douglas Book, Edinburgh, 1886.— 
Idem, The Annandale Book, Edinburgh, 1894. — G. Neilhon. 
Annandale under the Bruces, Annan, 1887. — G. F. ScoiT- 
Klliot. The Flora of Dumfriesshire, Dumfries, 1896. — C. T. 
Ram AGE. Drumlanrig Castle and the Douglases, Dumfries, 
1876. (w. Wa.) 

Dtinabiirg^. Sco Dvinhk. 

Duilbari a royal burgh and Bcaport of Haddington- 
shire, Scotland, near the mouth of the Firth of Forth, 
28 miles east of Edinburgh by rail. It is a sub-port of 
Leith, but owing to the advent of steam the 8hipj)ing is 
now extinct. The Victoria Harbour (X20,000) is a refuge 
for vessels Ihj tween Leith Hoads and the Tyne. The 
fishing industry has declined. Shijibuilding and pai)er- 
making are no longer carried on, but the manufacture 
of agricultural implements is considerable, and there is 
a considerable export trade in ix)tatoes. The towm is a 
rising watering-place. Episcopal and Homan Catholic 
churches have been built. Dunbar was formerly one of 
the Haddington grouj) of burghs, but its constituency was 
merged in that of the county in 1885. Population (1881), 
3545; (1901), 3581. ^ 

DunbiftnOi a market town and police burgh of 
Perthshire, Scotland, on the river Allan, 5 miles north-west 
of Stirling by rail. A masonic hall was erected in 1 886 and 
a town hall in 1887. The mineral springs at (Jromlixare 
included within the beautiful grounds — 18 acres in extent 
-of the hydro) lathic establishment, which cost over 
£60,000. The cathedral underwent restoration, 1 892-95, 
at a cost of £26,000. Pojmlation of police burgh (1881), 
2186; (1901), 2516. 

Duncker, jMMimillan Wolfgang: (I8il- 

1886), German historian and politician, eldest son of the 
publisher Karl Duncker, was born at Herlin on 15th 
Octolxsr 1811. He studied at the Universities of Bonn 
and Berlin till 1834, was then accused of participation in the 
studemts* societies, whicli tlie Government was endeavouring 
to suppress, and was coiidenined to six years* im[)risonment, 
afterwards rciduced to six nionths. He had alreiidy begun 
his labours as a historian, but after serving his sentence in 
1837, found himself debarred till 1839 from completing his 
course at Halle, wlioro in 1842 he obtained a professorship. 
Elected to the National Assembly at Frankfort in 1848, 
he joined the Bight Centre party, and was chosen re|K)rtor 
of the projected constitution. He sat in the Erfurt 
Assembly of 1850, and in the second Prussian Chamber 
from 1849 to 1852. During the crisis in Schleswig and 
Holstein in 1850 ho endeavoured in ])erson to aid the 
Duchies in their struggles. An outaix)ken op])onent of 
the policy of Manteuffel, ho was refused promotion by the 
Prussian Government, and in 1857 accepted the professorship 
of liistory at Tubingen. In 1869, however, he was recalhd 
to Berlin as assistant in the Ministry of State in the 
Auerswald Cabinet, and in 1861 was appointed Councillor 
to the Crown Prince. In 1867 he became Director of the 
Prussian Archives, with which it was his task to incorjK)- 
r)ite those of Hanover, Hesse, and Nassau. He retired on 
1st January 1875, and died at Ansbach on 21st July 1886. 
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Duncker’s eminent position among German historians rests 
mainly on his Geschichte des Alterthums (1st ed., 1852-57 ; 
5th ed., in 9 vok, 1878-86 ; English translation by Evelyn 
Abbott, 1877-82). He edited, with J. G. Droysen, 
PreussiseJse Staatsschrifteny Politische Correspondent 
Friedrichs des Qrossen^ and Urhindm und Actenstiicke 
zur Geschichte des Kvsfiirsten Friedrich Wilhelm von 
Brandenburg, To the jxjriod of his political activity 
klong, Zwr Geschichte der deutseJsen Reichsversmimlung in 
Frankfurt (1849); Heinrich von Gagem (1850), in the 
series of Manner der Gegenwart; and the anonymous 
Vier Monate auswartiger Politik (1851). His other works 
include Origines Gemumicce (1840) ; the lectures Die 
Krisis der Refommtion (1845) and Fevdaliidt und 
Arisiokratie (1858); Aus der Zeit Friedrichs des Grossen 
und Friedrich Wilhelms III, A hhandlungen zur preussiseJisn 
Geschichte (1876); followed after his death hy Ahhand- 
lungen aus der griechischen Geschichte and Ahhandlungen^ 
aus der neueren Geschichte (1887). ' (h, sv.) 

Dundftlki a seaport, urban sanitary district, and 
formerly (until 1885) a parliamentary borough in the 
county of Louth, Ireland, on Dundalk Bay, 50 miles 
north of Dublin. It is a large railway centre, being in 
communication with Belfast, Dublin, Londonderry, and vid, 
Clones with the western counties. There are also branch 
lines to Ardee and Greenore, from which there is a service 
of sk^am packets to Holyhead. Steamers leave for Liver- 
pool sc^veral times a week, carrying large quantities of farm 
jiroduce and live stock. In all, 833 vessels of 111,374 
tons entered in 1899, and 426 of 72,684 tons cleared. The 
number of vessels registered in the fishery district in 1899 
was 191, employing 689 men and boys. Population 
(1881), 11,913; (1901), 13,067. 

Dlincl06| a sea]>ort, royal and parliamentary burgh 
(returning two members), and county of a city (1894), 
Forfarshire, Scotland, on the north bank of the Firth of 
Tay, 59 miles north-north-east of Edinburgh by rail. Its 
area is 4201 acres. Jute has displaced linen as the principal 
manufactures of the city, and gives em])loyment to 30,000 
hands, flax employing about 1 0,000. The total annual value 
of the product of jute J^oods is estimated at £3,800,000, and 
of linen goods at £450,000. The following table shows the 
im]K)rts of raw materials and the exports of manufactured 
articles for 1890, 1895, and 1899 


I Impokth. 


Ywar. 

Flax. 1 

Tow and 
Codilla. 

Hemp. 

Jute. 

1890 

1895 

1899 

Tons. 

29,896 

24,678 

1.5,7.58 

Tons. 

4776 

5175 

648.5 

1 

Tuna, 

1058 

2147 

1826 

Tom. 
206, 7S0 
277,814 
198,718 


Exports. 


Linen and Jnte CloUi. 

BaKK and 
Sacks. 

Yarn. 




Sea. 

Sea. 

1890 

Tons. 

72,371 

Bail. 1 Sea. 

Tons. 

16,900 

Tons. 

21,189 

1895 

1899 

Toiu. 

72,401 

81,107 

Tona. 1 

97,057 

81,500 

16,448 

17,910 

24,531 

33,808 


The Arctic seal and whale fishing employed 6 vessels in 
1898. The total ex)M3nditure on the harbour, with its 36 j;: 
acres of wet docks and tidal basin, was £1,088,620 up to 
1898, and the debt was then £386,883, including £20,000 
for the Tay ferries, wliich were taken over by the Harbour 
Trust in 1890, and on which £58,465 has since been ex- 
|)ended. In 1891 the revenue of the harbour was £62,829, 
and in 1898 £60,636. In 1888, 1244 vessels of 520,363 
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tons entered the port, and 774 yessels of 341,192 tons 
cleared ; in 1898, 1497 vessela of 661,264 tons entered, 
and 1417 of 729,067 tons cleared. The registered shipping 
at the port at the close of 1898 was 140 vessels of 109,073 
tons. In 1889, 14 vessels of 18,311 tons were launched 
from the shipbuilding yards; and in 1899, 19 vessels of 
17,908 tons. Recent erections are the Victoria Art Gal- 
leries, the Victoria -Hospital for Incurables, the Maternity 
Hospital and Nurses’ Home, infectious diseases hospitid, 
small-pox hospital, royal lunatic asylum, and bronze 
statues of Queen Victoria (1 899) and Bums (1880). Lochee 
Park (25 acres) and Fairmuir (12 acres) were presented to 
the town in 1883 and 1890. Dundee Law has been 
acquired by the corporation, and the Barrack Park was 
bought in 1893 for J640,000. The esplanade on the river 
frontage was extended in 1893 to a total length of 2| 
miles ; and about 1 30 acres of additional recreation ground 
are about to be reclaimed from the river, as a result 
of which the esplanade will bo extended another half 
mile. A large jwirt of the town has been reconstructed of 
late years, under an Improvement Act, at a total cost of 
about half a million sterling; and another scheme of 
reconstruction is in progress, which will cost a further 
sum of £350,000. There are 18 Established churches, 
32 United Free, 8 Congregational, 5 Scottish Epis- 
copal, 5 Roman Catholic, 2 Wesleyan, and 6 belonging 
to other denominations. Dundee University College was 
founded in 1881 by Dr and Miss Baxter, and has now 
endowments amounting to £224,027. The college has, 
after much litigation, been incorporated with the Univer- 
sity of St Andrews, and has a staff of principal, 13 profes- 
sors, and numerous lecturers in arts, science, medicine, and 
law. Evening classes form an important part of the 
teaching scheme, and a training college for teachers has 
just been inaugurated. There are also a technical insti- 
tute, two endowed high schools — one for boys and the other 
for girls — and 35 elementary schools. The two academies 
and 21 of the elementary schools are managed by the 
School Board, and have an average attendance of 17,553 ; 
while the other 14 schools, of which 6 are Roman Catholic 
and 4 Episco|)al, have an average attendance of 5176. On 
board a training-ship, which lies in the Tay, there are about 
400 boys, one-fourth of whom belqng to Dundee. Valuation 
inl889-90,£640,225; 1899-1 900, £829,388. Population 
(1881), 140,794; (1891), 154,118; (1901), 160,871. 

Authorities. —David Barrie. The City of Dundee IHus- 
trated. Dundee, 1890.— J. M. Beatts. The Municipal HUtory 
of Dundee. Dundee, 1878.— Charles S. Lawson. Ouide-Book 
to Dundee . — Alexander Maxwell. Old Dundee. Dundee, 
1891.— /dem. History of Old Dundee, Dundee, 1884 . — Dundee 
Year-Book^ 1878-99. — A. C. Lamb. Dundee: its Quaint and 
Histone Buildings. Dundee, 1895. — A. H. Millar. Boll of 
Eminent Burgesses of Dundee. Dundee, 1887. (w. Wa.) 

Du nod illy the third largest city of New Zealand, 
with (1901) 53,294 inhabitants, not including 2205 
persons in the borough of Port Chalmers, eight miles 
distant, on the same harbour. The former prosperity 
of Dunedin has lately revived, owing in part to gold- 
dredging in the Otago rivers. The University College 
includes a School of Medicine and Medical Museum, and 
a School of Mines. The University library contains 5000 
works of reference, well selected. The primary and 
secondary schools of the town are excellent. Four hundred 
and two pupils attend the School of Art, and there is a 
small training college for state teachers. Dunedin is well 
built and well administered. The total import and export 
trade was £2,721,677 in 1893; £4,423,442 in 1899; 
and £3,636,248 in 1900. The headquarters of the Union 
Steamship Company of New Zealand are in Dunedin. 

DUflfSirmlln#| a royal, I^liamentary (Stirling 
and Dunfermline group), and police burgh and city of 
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Fifeshire, Scotland, 5J miles north of the Forth Bridge by 
rail. The new corporation buildings were completed in 
1879 and cost £25,000; other erections have been a 
public hall, a Carnegie free library, and new buildings for 
the high school. Population of the royal and police 
burgh (1881), 19,915; (1901), 26,250. 

^ Dung^flllinOIlf an inland town and urban sanitary 
district in the county of Tyrone, Ireland, 94^ miles north- 
north-west of Dublin by rail. It ceased to be a jiar- 
liamentary borough in 1885. Population (1881), 4084; 
(1901), 3693. 

pUfflSArpur^ a native state of India, in the 
Rajputaua Agency, in the extreme south of Rajputana. A 
large portion is hilly, and inhabited by Bhils. Its area is 
1440 square miles. The population in 1881 was 86,429 ; 
in 1891 it was 165,400, including 66,952 Bhils, who were 
not enumerated in 1881, giving an average density of 115 
persons per square mile. In 1901 the total |)opulation 
was 100,018, showing an apparent decrease of 40 j)er 
cent., due to the famine of 1899-1900. The revenue in 
1896-97 was Rs.2,21,297, and the tribute was Rs.34,147. 
An annual fair is held at Baneswar, where goods are sold 
to the value of Rs. 2, 50,000, chiefly cloth. Kherwara is 
the headquarters of the Meywar Bhil cor]»s. 

Duni^airvani a maritime town and urban sanitary 
district in the county of Waterford, Ireland, 125 miles 
south-west of Dublin by rail. It ceased to be a parliament- 
ary borough in 1885. The exports are chiefly agricultural. 
Population (1881), 6306; (1901), 4850. 

Dunkirki or Dunkerque, a seaport and chief 
town of arrondissement, department of Nord, France, 53 
miles north-west of Lille by rail. It has a chamber of 
commerce, a library, two hospitals, a college, and schools of 
design, painting, architecture, and music. An important 
wool deiK)t and market has been established here under 
the auspices of the Chamber of Commerce (1900). The 
spinning of flax, hemp, and jute, and the manufacture of 
artifleial manures, soap, and esparto bathing shoes, have 
become important industries. A shipbuilding yard covering 
an area of 27 acres and fitted with the newest appliances 
has been recently esbiblished. The first ships were laid 
down in 1901. Direct steamship services has been arranged 
with Cochin China and with »South America (La Plata 
river). The number of vessels entered and cleared in 
1900 was respectively 2698, tonnage 1,613,774, and 
2622, tonnage 1,613,188 ; of which British vessels entered 
nunil)crcd 1107 of 600,672 tons, and cleared 1099 of 
687,412 tons. Jjarge quantities of produce are im- 
ported from Australia, India, and North and South 
America. The principal imports in 1900 were grain, coal, 
iron ore, nitrate of soda, wool, oil-seeds, wood, raw fibres, 
petroleum, pitch, metals ; and the principal exports sugar, 
coal, iron and steel, phosphates, forage, bricks, cement. 
The Iceland cod -fishery, employing 83 vessels manned 
by 1436 men, yielded 4569 tons of fish and 280 tons of 
oil. The harl^ur accommodation has been greatly in- 
creased since 1875, and now comprises seven basins, while 
still further extensions are projected. The entrance canal 
from the sea to the outer harbour has a len^h of 3113 
feet, width between jetties 229 feet (to be increased to 
425 feet), depth ordinary spring tide 27 feet. The total 
length of quayage is nearly 5 miles. A canal connects 
the docks with the inland canals. Three lighthouses now 
mark the approach to the port, of which one at an altitude 
of 193 feet is visible 42 miles. Population (1881), 34,769 ; 
(1901), 40,329. 

Dunkirk, a city of Chautauqua county. New York, 
U.S.A, in 42* 29' N. lat. and 79* 20' W. long., on the 
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south shore of Lake Erie. It is regularly laid out^ has a 
good harbour, with a fair share of the lake commerce, and is 
entered by no fewer than five railways, which give it a 
large inland trade. It is a manufacturing city, and con- 
tains locomotive works. Population (1880), 7248 ; (1890), 
9416; (1900), 11,616, of whom 3338 were foreign-born. 

Dunmor0| a borough of Lackawanna county, Penn- 
sylvania, IJ.S.A., in the anthracite coal region, at an 
altitude of 939 feet. It is on the Erie and Wyoming 
Valley Railway. The mining and handling of anthracite 
coal constitute its princiiml, almost its sole, induatr 3 ^ Popu- 
lation (1880), 5151; (1890), 8315; (1900), 12,683, of 
whom 3103 were foreign-born. 

DuninOWf a town in the Epping parliamentary 
division of Essex, England, 12 miles north-west by north 
of Chelmsford by rail It ceased to be a corporate town 
in 1886, and the town hall (1578) has been purchased by a 
company. Area of ]:)arish, 6795 acres ; population (1881), 
3005 ; (1901), 2704. 

DunOOng a watering-place and police burgh (1868) 
of Argyllshire (including Dunoon, Kirn, and Hunter’s 
Quay), on the west shore of the Firth of Clyde, nearly 
opjK)Hite Greenock. Recent constructions are a combina- 
tion hospital, a new pier at Dunoon, and a court house. 
An esplanade has been laid out, and Dunoon Castle and 
grounds made into a place of recreation. A statue of 
Burns’s ** Highland Mary” was erected in 1898. One of 
the public schools is a grammar school. Population 
(1881), 4692; (1901), 6772. 

DiinSg a burgh of barony, police burgh, and railway 
station of Berwickshire, Scotland, 44 miles east-south-east 
of Edinburgh by road. There are a town hall, county 
buildings, a corn exchange, a mechanics’ institute, and a 
jmblic library. Duns lias become the virtual county town of 
Berwickshire, and the county buildings are being enlarged 
with a view to its being legally constituted as such. 
Population (1881), 2438; (1901), 2206. 

DunstAblOg a municipal borough and market town 
in the Luton imrliamentary division of Bedfordshire, 
England, 37 miles north by west of London by rail A 
grammar school has been founded out of the funds of the 
Ashton charity, and an endowed school built. Extensive 
jiririting works have been established. Area, 453 acres; 
population (1881), 4627 ; (1901), 5147. 

Dupanloup, F^llx Antoln« Philibert, 

French ecclesiastic (1802-1878), was born in Savoy on 
3rd January 1802. In his earliest years he was confided 
to the care of his brother, a priest in the diocese of 
Chambery. In 1810 he was sent to a 
ecdedaRtiqm at Paris. Then(!e he went to the seminary of 
8t Nicolas de Chardonnel in 1813, and was transferred to 
the seminary of St Sul])ice at Paris in 1820. In 1826 he 
was ordained priest. In tlu^ same year ho became vicar of 
the Madeleine at Paris. He became the founder of the 
celebrated Academy at St Hyacinthc, and received a letter 
from Gregory XVI. eulogizing his w'ork there, and calling 
him Apostolus juventutis. His imiiosing height, his noble 
features, his brilliant eloquence, as well as his nmown for 
ztjal and charity, made him a jmnniuent feature in French 
life for many years. Crowds of jiersons attended his 
addresses, on whom his energy, command of language, 
jK)werful voice, and imjiassioned gestures made a profound 
impression. Wicn made bishop of Orleans in 1848, he 
pronounced a fervid imnegyric on Joan of Arc, which 
attracted attention in England as well as France. Before 
this lie had been sent by Archbishop Affre to Rome, 
and had been ajqiointed Roman Prelate and Protonotary 
Apostolic. For thirty years he remained a notable figure in 
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France. He instituted tho celebrated catechetical method 
of St Sulpice, and, with Mgr. Darboy, took a prominent 
part in opposing the proclamation of papal infallibility in 
1870. He died on 11th October 1878. (j. J. l.*) 

Duppeig a village of Prussia, province of Schleswig- 
Holstein, opposite the little town of Sonderburg (on the 
island of Alsen), the scene of bloody contests between the 
Germans and the Danes. Here in 1848 the former were 
repelled by the latter. The Danes then constructed strong 
earthworlu at this spot, the key of Alsen, which, however, 
were stormed by tho Germans in tho following year. At 
tho outbreak of the war between Denmark and Austria- 
Prussia in 1864 the Danes had established themselves in 
this same i)osition behind a dozen lines of earthworks, but 
their defences were stormed by tho Prussians on the 18th 
April of tho year named. After being still further 
.strengthened and linked with similar defences at Sonder- 
burg, the Dup|)el entrenchments were abandoned in 1881 
in favour of the project of fortifying Kiel 

Dupu/g Charles Alexandre (1851 ), 

French statesman, was bom at Le Puy, 5th November 
1851, his father being a local official. After being a 
professor of philosophy in the provinces, he was appointed 
a school inspector, and thus obtained a practical acquaint- 
ance with the needs of French education. In 1885 he 
was elected to the Chamber as an Opportunist Repub- 
lican. After acting as “ reporter ” of tho budget for public 
instruction, he became minister for the deimrtment, in 
M. Ribot’s cabinet, in 1892. In April 1893 he formed a 
ministry himself, hiking as his office that of minister of tho 
interior, but resigned at the end of November, and on 5th 
December was elected president of the Chamber. During 
his first week of office an anarchist, Vaillant, who had 
managed to gain admission to the Cliambcr, threw a bomb 
at the president, and M. Dupuy’s collected bearing and 
conduct on this occasion gained him much credit. In 
May 1894 he ag<ain became ])remier and minister of the 
interior ; and he was by President Carnot’s side when the 
latter was stabbed to death at Lyons in June. He then 
became a candidate for the presidency, but was defeated, 
and his cabinet remained in office till January 1895; it 
was under it that Captain Dreyfus was arrested and 
condemned (23rd December 1894). The progress of 
Vaffaire then cast its shadow upon M. Dupuy, along with 
other French “ ministrables,” but in November 1898, after 
M. Brissou had at last remitted the case to the judgment 
of the Cour de Cassation, he formed a cabinet of Republican 
concentration. In view of the ajiparent likelihood that 
tho judges of the criminal division of tho Cour de Cassation 
— who formed the ordinary tribunal for such an appeal — 
would decide in favour of Dreyfus, it was thought that M. 
Dupuy’s new cabinet would be strong enough to reconcile 
])ublic opinion to such a result; but, to the surprise of out- 
side observers, it was no sooner discovered how the judges 
were likely to decide than M. Dupuy proposed a law in tho 
Chamber transferring tho decision to a full court of all the 
divisions of the Cour de Cassation. This arbitrary act, 
though adopted by the Chamber, was at once construed as 
a fresh attempt to maintain the judgment of the fiirst 
court-martial; but in the interval President Faure (an 
anti-Dreyfusard) died, and the accession of M. Loubet 
doubtless had some efiect in quieting public feeling. At 
all events, the whole Cour de Cassation decided that there 
must be a new court-martial, and M. Dupuy at once 
resigned (June 1899). 

Dupuy de Ldme, Stanislas Charles 

Henri Laurent (1816-1886), French naval architect, 
the son of a retired naval officer was born at Ploemeur, near 
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Lorient, on 16th October 1816. He entered the ]^oIe 
Polytechnique in 1835, and in 1842 was sent to England 
to study and report on iron shipbuilding. Acting on his 
report, which was published in 1844, the Government 
built their first iron vessels under his supervision. He 
planned and built the steam line-of-battle ship Napoleon 
(1848-52), and devised the method of altering sailing 
ships of the line into steamers, which was afterwards 
extensively practised in both France and England. He 
also showed the practicability of armouring &e sides of 
a ship, and the frigate Gloire gave a very clear demon- 
stration of his views. It was the beginning of the great 
change in the construction of ships of war which has 
been going on ever since. In 185? Dupuy do Ldme was 
appointed “chef de la direction du materiel,” at Paris; 
and in 1861 “ inspectour gdn^ral du materiel de la marine.’’ 
In 1866 he was elected a member of the Acad4mie des 
Sciences. At the beginning of the war with Germany in 
1870 he was appointed a member of the Committee of 
Defence, and during the siege of Paris occupied himself 
with planning a steerable balloon, for carrying out which 
he was given a credit of 40,000 fr. ; but the balloon was 
not ready till a few days before the capitulation. The 
experiments that were afterwards made with it did not 
prove entirely satisfactory. In 1875 he was busy over a 
scheme for embarking a railway train at Calais, and ex- 
hibited })lans of the improved harbour and models of the 
“bateaux jwrte- trains ” to the Academic des Sciences 
in July. In 1877 he was elected a senator for life. 
He received the cross of th(3 Legion of Honour in 1845, 
was made a commander in 1858, and grand officer 
in December 1863. lie died at Paris on 1st February 
1886. (J. K. L.) 

Duquesne, a borough of Allegheny county, Penn., 
U.S.A, on the Monongahela river, and on a line of the 
l*onnsylvania Railway, a few miles south-east of Pittsburg. 
It is an iron-manufacturing place of recent growth. Popu- 
lation (1900), 9036, of whom 3451 were foreign-born and 
192 negroes. 

DurAllCO (ancient Dmentia or Durentia^ from Celtic 
“dour,” water), a river of South-East France, tributary to 
the Rhone. It rises in the department of Hautes Aljxjs, 
near the Italian frontier, at the foot of the Gondran Pass, 
3 or 4 miles in direct lino oast of Brian<jon. Here, in a 
valley open to the north and dominated by lofty mountains, 
are deep ponds apparently witli no outlet, but really 
drained by a subterranean channel which issues 2 milc^s 
to the north. The stream then flows south-west, passing 
Mont Gen^vre, and at the hamlet of Alberts is joined by the 
Clair4e, a mountain torrent from the north. The Durance 
passes Brian^on through a defile between that town and 
the fortress of Trois-T^tes, and about 5 miles lower bends 
to the south and flows for IJ miles through the deep 
gorge of Bessie or Baiss^c. Between Savine and Sisteron, 
in Basses Alpes, the river forms a wide western bend, 
separating the departments of Hautes and Basses A]j)es. 
At Sistoron it is joined by an im|X)rtant tributary, the 
Beuch, and a little below Volonnes is joined on the left 
bank by the Ble6ne. It borders for miles the depart- 
ment of Var, where it is joined by its most important 
tributary, the Vordon. It then flows west and north-west 
between the departments of Vaucluse and Bouches duRhflno, 
and falls into the Rhone 3 miles below Avignon. Its length 
is 217 miles, and the area of its basin 5800 square miles. 
The breadth is extremely variable — sometimes very small, 
sometimes spreading to nearly 1^ miles. At its outfall in 
the Rhone the breadth is only about 130 yards. The 
Durance preserves throughout its whole course the 
character of a torrent, and it is consequently quite useless 
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for navigation, but for irrigation purposes it is of the 
highest importance. Formerly reckoned one of the three 
great scourges of Provence, it is now a source of immense 
benefit. Iivthe departments of Vaucluse and Bouches du 
Rhdno it irrigates nearly 100,000 acres, and tracts in the 
Crau formerly sterile and almost worthless are now 
amongst the Inist lands in France. Its virtue as a 
fertilizing agent is largely due to the immense quantity 
of rich mud which it brings down, containing, according 
to M. Herv4-Mignoii, as quoted by Joanne, “as much 
assimilable nitrogen as 100,000 tons of excellent guano, 
and os much carbon as would be supplied by a forest of 
121,000 acres.” Amongst the princij)al irrigation canals 
which the Durance supplies are those of Peyrolles, 
Marseille, Crapaiiiies, Cabddan Neuf, Alpines, Chateau- 
renard and Eyragues, and Rcjguonas. Barragt^ reservoirs in 
the defile of the Upper Durance and of the Verdon augment 
and regulate the supply of water to the canals. The 
Durance is classed as flotable from the bridge of St 
Clement (Hautes Alpes) to the Rhone, a length of 159 
miles, but the amount of traffic is small. It is believed 
that in a former geologic period the Durance flowed as an 
indej)ondent river through the valley now traversed by the 
Canal des Alpines to the Gulf of Fos, though probably 
having a subsidiary connexion with the Rhone by one or 
more arms. 

DurAllflfOi a state of Mexico, lK)unded on the N. 
by that of Chihuahua, on the E. and S.E. by the state of 
Coahuila ; Zacattuias and the Territory of Tepic on the S,, 
and Sinaloa on the W. It has an area of 38,020 square 
miles. The ix)jmlation in 1879 was 190,846, and in 1900 
w’as 371,274. It is one of the richest states of the 
Reimblic as to agriculture, mining, and stock-raising, and 
is divided into 13 partMosi and 49 municipalities. The 
capitiil, Durango, 574 miles from the city of Mexico, has a 
|)opulation of 26,425, and contains many fine buildings, 
notably the cathedral, one of the handsomest in the 
Republic, besides a mint, city and suburban railways, 
electric lights, cotton and woollen mills, foundries, flour 
and sugar mills. Amongst other cities are Villa Lerdo, 
Guanacovi (6859), San Juan de Ouadalu|.K), Nombre do 
Dios, San Dimas, and El Oro. 

DurSJBZOp a Turkish seaport on the Adriatic, and 
the chief town of the sanjak of Durazzo, in Albania. The 
chief exports are olive oil — largely manufactured in the 
district — wheat, oats, barley, i)ottery, and skins. The 
population is alx)ut 5000. 

DurbAnp seai:K)rt town of Natal, South Africa. It has 
a po])ulation within the townshij) of 39,245 (1898), namely, 
17,705 Europeans, 10,924 natives, and 10,616 Indians. It 
is well laid out, has many good public buildings, including 
a very fine town hall, central railway station, and 2 >ublic 
baths. It has an extensive system of electric lighting 
and an efficient drainage scheme. A tram service connects 
the Point, the town pro]ier, and the Berea, whicli is the 
residential suburb. The rateable value of the borough in 
1899 was £5,626,695. The harbour, which used to be 
impeded by a bar, has been much improved of late years, 
and this change, besides leading to a large increase of 
shi]'*ping business, was of material service in connexion 
with the Boer w^ar. 

DUrenp a town of Prussia, in the Rhino province, on 
the river Roer, 19 miles by rail east ‘from Aix-Ia-Chapelle. 
It is the seat of cloth, paper, carpet, flax-spinning, artificial 
wool, sugar, iron-w’ares, and other manufactures. Here are 
several new buildings and monuments — the former em- 
bracing the i>rovincial lunatic asylum and the church of 
St Joachim; the latter, monuments to the Emperors 
William L and II., Bismarck, and the war of 1870-71. 
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The town hall contains a collection of antiquities. There 
arc also a synagogue, technical school, library, and hospital. 
Population (1885), 19,802 ; (1901), 27,171. 

DurhAIVli a north-eastern county of England, 
bounded S.E. and S. by Yorkshire, W. by Westmoreland 
and Cumberland, N.W. and N. by Northumberland, and 
E. by the North Sea. 

Area and ropulaUon,-^Tho area of the ancient and administra- 
tive county, as given in the census tables of 1891, was 647,281 acres 
or 1011 square iiiilos, with a population in 1881 of 867,576 and in 
1801 of 1.016,559, of whom 517,942 were males and 498,617 
females, the number of persons per sc^uare mile being 1005, and of 
acres to a person 0*64. In 1895 the area of the ^ministrative 
county was slightly enlarged, by the transference from the North 
Riding of Yorkshire of the area which, prior to the passing of the 
Local Government Act, 1894, constituted the part of the township 
of Linthorpe in the borough of Stockton. The area of the registra- 
tion county is 764,788 acres, with a population in 1891 of 1,024,869, 
of whom 668,782 were urban and 355,587 rural. Within the regis- 
tration area the poimlation between 1881 and 1891 increased 26*28 
per cent. The excess of births over deaths between 1881 and 1891 
was 169,257, and the actual increase of the resident population was 
148,885. In 1901 the population was 1,187,324. 

The following table gives the number of marriages, births, and 
deaths, with the number of illegitimate births, for 1880, 1890, and 
1898 


Ynar. 

Marriagos. 

Birtlia. 

Deaths. 

Zilngltimate Births. 

Malos. 

Feuialca. 

1880 

6419 

33,197 

1»,796 

704 

681 

1890 

8534 

86,955 

20,787 

868 

663 

1898 

mr 

40,240 

22,189 

718 

723 


The number of marriages in 1899 was 10,101 ; of births, 40,991 ; 
and of deaths, 22,530. 

The following table shows the marriage-, birth-, and death-rates 
nor 1000 of the population, with the percentage of illegitimate 
births, for a series of years : — 



1S70-T9. 

1880. 

1889. 

1888-97. 

1898. 

Marriage-rato 

17*3 

14*9 

16*9 

15*7 

17*5 

Birth-ratu . 

44*3 

38*5 

36*5 

36*0 

35*2 

Death-rate . 

24*0 

22*9 

20*5 

19*3 

19*4 

Percentage of ille- 
gitimate births 

4*2 

4*2 

3*6 

1 

3*8 

3*6 


The birth-rate is muoh above the average, and the death-rate is 
also above it, but the percentage of illegitimate births is consider- 
ably below it. 

In 1891 the number of Scots in the county was 26,857, of Irish 
27,668, and of foreigners 5366. 

C&nstitntiim and Government , — ^The county is divided into eight 
parliamentary divisions, and it also includes the parliamentary 
iMirough of Sunderland, returning two members ; and the boroughs 
of Danington, Durlmm, Gateshead, Ilartlejiool, South Shields, and 
Stockton-on-Tees, each returning one nieinbor. There are nine 
municipal borouglis : Darlington (44,496 in 1901), Durham (14,641), 
Gateshead (109,887), Hartlepool (22,737), Jarrow (34,294), South 
Shields (97,267), Stockton -on -Tees (51,476), Sunderland (146,565), 
and West Hartlepool (62,614) ; Gateshead, South Shields, and 
Sunderland are county boroughs. The following are urban districts : 
Hebburn (20,901), Hotton (13,673), Houghton-le-Spring (7858), 
Leadgato (4658), Ryton (8448), Seaham Harbour (10,163), Shildon 
and East Thickley (11,759), Southwick (12,643), Spennymoor 
(16,661), Stanhope (1964), Stanley (13,553), Tanfield (8178), Tow 
Law (4371), Wmokham (12,861), and Willington (7887). 

Durham is in the north-eastern circuit, and assizes are held 
at l)urhai);k. boroughs of Darlington, Durham, Gateshead, 
Hartlep^, Jarrow, South Shields, Stockton-on-Tees, and Sunder- 
land have separate commissions of the peace. The ancient county, 
which is in tlie diocese of Durham, contains 238 ecclesiastical 
{mrishea, and parts of two others. 

The city of Durham {q.v, ) is the seat of a univer- 
sity, and it has also a residential training college (diocesan) for 
schoolmasters and schoolmistresses. At Ushaw, near Durham, there 
is a Roman Catholic college. The number of elementary schools 
on 348t August 1899 was 519, of which 187 were board and 882 
voluntary ; the latter including 218 National Church of England 
schools, 19 Wesleyan, 54 Roman Catholic, and 51 ** British and 
other.’* At South Shields there is a board school for blind chil- 
dren ; there is another at Sunderland ; Darlington and Stockton- 
on-Te48 have each a board school for deaf children. The average 


attendance at board schools in 1899 was 98,095, and at voluntary 
schools 91,718. The total school board receipts for the year ended 
29th September 1899 were over £856,860. The income under the 
Teohniem Instruction Act was over £1289 ; that under the Agri- 
cultural Rates Act was over £2848. 

Agriculture , — Nearly two- thirds of the total area of the county 
are under cultivation, but nearly two -thirds of this are in per- 
manent pasture. There are also about 49,000 acres of hill- 
pasture, and 29,000 acres under woods. Of the area under com 
crops, which has greatly diminished, oats occupy about otie-balf, 
and wheat and barley each about a fourth. Nearly two-thirds of 
the acreage under green crops are occupied by turnips, many cattle 
being raised. The following table gives the acreams of the larger 
main divisions of the cultivated area at intervals of live years from 
1880 


Year. 

Total Area 
under Cul- 
tivation. 

Com 

Oropa. 

Green 

Crops. 

Clover. 

Permanout 

Pasture. 

Fallow. 

1880 

1885 

1890 

1895 

1900 

415,626 

423,421 

436,084 

439,144 

438,713 

90,771 
81,645 
73,065 1 
65,038 ; 
65,726 

84,835 

36,267 

32,285 

83,023 

83,488 

44,582 

48,265 

'66,518 

53,907 

61,780 

226,867 
241.900 
260,064 j 
277,856 
280,190 

19,155 

16,882 

12,886 

9,425 

7,186 


The following table gives particulars regarding the live stock *for 
the same years : — 


Year. 

Horses. 

Totel Cattle. 

Cowa or 
Heifers in 
Milk or in 
Calf. 

Sheep. 

rigs. 

1880 

1885 

1890 

1895 

1900 

16,839 

16,586 

17,925 

20,425 

20,167 

62,395 
69,427 
69,037 
71,968 
78,183 ! 

21.124 

25,202 

26,004 

26,190 

28,822 

214,427 

198,471 

224,504 

225,041 

258,257 

7,732 

11,918 

14,758 

12,894 

10,024 


Industries and Trade, — According to the annual report for 
1898 of the chief inspector of factories (1900), the total number of 
persons employed in factories and workshops in 3897 was 99,219, 
as compared with 95,115 in 1896. Only 1760 were employed in 
textile factories. As many as 90,089 were employed in non-textile 
factories, there being an increase between 1895 and 1896 of 7*8 per 
cent., and between 1896 and 1897 of 4*1 per cent. More than half 
(46,370) were employed in the manufacture of machines, appliances, 
conveyances, tools, Ac. This includes those employed in the iron 
and steel shipbuilding yanls of the Tyne, Stockton-on-Tees, and 
the Hartlopools. The Tyne shipbuilding industry is second only to 
that of the Clyde, and the groator portion of it is carried on within 
the Durham l^undaries. The total number of ships built in the 
Tyne ports and at the Hartlepools, Stockton, and Sunderland in 
1895 was 174, with a tonnage or 229,868 ; in 1898 it was 224, with 
a tonnage of 319,705. Next to shipbuilding tho most important 
industry is tho founding and conversion of metal, which in 1897 
employed 17,980 persons, the extraction of metal employing 8148. 
Other industries are tho manufacture of paper, Ac., employing 3211 
persons ; of chemicals (chiefly on the Tyno), employing 8289 ; and of 
glass (at Gateshead and Sunderland), employing 8264 ; and of clay, 
stone, Ac. (chiefly earthenware at Gateshead and Sunderland), 8195. 
In workshops, 7240 persons were employed — 4403 in clothing 
industries. Tho total number of persons employed in mines and 
quarries in 1899 was 111,720. Of limestone 1,944,207 tons were 
raised in 1899, the largest amount of any county in the United 
Kingdom, of clays 744,458 tons, of which 498,011 were mainly 
fireclay, of sandstone 82,048 tons, of igneous rocks 78,644 tons, 
and of ip'avel and sand 20,471 tons. But the most important 
mineral is coal. The coalfield of Durham is at present by far 
the most productive of England ; and although the county's output 
of iron is inconsiderable, its proximity to the great Cleveland 
iron region of North Yorkshire enables it now to produce over 
1,000,000 tons of pig iron annually. There is also a very large 
production of salt from brine. The mllowing table gives particakn 
regarding the more valuable minerals in 1890 and 1899 : — 


Year. 

Coal. 

Ironstone. 

Lead. 

Balt. 1 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

1890 

1890 

80,269,241 

84,870,075 

£11,084,202 

12,005,158 

11,488 

16,960 

£8591 

6360 

0781 

8861 

£81,422 

82,958 

110,971 

197,610 

£64,990 

08,868 


The only fishing stations mentioned in the annual return 
relating to the sea nsheries of the United Kingdom are Sunderland 
and East Hartlepool, the total quantity of fish landed in 1898 being 
118,884 ewt, valued at £95,826. 

Authobitikb. — Hutchiksok. History and Antiquities qf 
the County WaXsdvM of Durham^ 8 vols. Newcastle, 1785-94. — 
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SirRTSES. History and Antiquities of the County Palatine of 
Durham^ 4 vols. London, 1816-40. — Baime. History and Ardu 
quities of Horth Durham, Loudon, 1852. — D. M. A. A Collection 
of Byrnes, Proverbs, and Sayings. C. W. Bunolm, 1869.-— Perry 
and Herman. Illustrations of the Mediocml Antiquities of the 
County of Durham, Oxford, 1867. — Lebour. Onlines of the 
Otology of Durham, Newcastle, 1886. See also the Surtees 
Society's Publications and Transactions of the ArchileeturcU Society 
of Durham and Northumberland, F, H.) 

Durha>mf a city, municiiml and parliamentary 
borough (since 1885 returning only one member), and 
county town of Durham, England, on the Wear, 256 miles 
from London by rail. The cathedral has undergone extensive 
repairs and the chapter-house been restored. The grammar 
school, the diocesan training colleges for schoolmasters and 
schoolmistresses, and the County Hospital have been en- 
larged. A mission church, a Mgh school for girls, and 
the Shire Hall and County Buildings have been erected. 
Manufactures of hosiery and iron-works have been intro- 
duced. Area of municipal borough, 880 acres ; population 
(1881), 14,932; (1901), 14,641. (See Universities.) 

Durhftlfli capital of Durham county, North Caro- 
lina, U.S.A., on the Southern, the Norfolk and Western, 
and the Sea Board Air Line Railways, at an altitude of 
392 feet. It is the seat of Trinity College, a Methodist 
Episcopal institution. The surrender of General J. E. 
Johnston, at the close of the Civil War, took place in this 
neighbourhood on 25th April 1865. The growth and 
prosperity which have come to the city since the Civil 
War are duo to the development of its tobacco manufac- 
tures. Population (1880), 2041 ; (1890), 5485; (1900), 
6679, of whom 108 were foreign-Wn and 2241 negroes. 

DuriBChp a town of Germany, grand -duchy of 
Baden, 2]^ miles by rail east from Carlsruhe. A funicular 
railway runs to the top of the Turmberg. Gardening, 
iron-founding, and the manufacture of sewing and other 
machines, starch, chicory, and pottery are carried on. 
Population (1885), 7656; (1901), 11,353. 

Duruy, Jean Victor (1811-1894), French his- 
torian and statesman, was bom in Paris on 11th September 
1811. The son of an artisan, he was at first intende<l 
for his father’s trade, but succeeded in glassing brilliantly 
through the Ecole Normale SuiJ^rieure, and then held a 
succession of professorshiju) and educational insi)ectorshi])K. 
He assisted Napoleon III. in his life of Julius Caesar, and 
his abilities being thus brought under the eraiionir’s notice, 
he was in 1863 appointed Minister of Education. In this 
position he displayed incessant activity, and a desire for 
broad and liberal reform which aroused the bitter hos- 
tility of the clerical party. Among his measures may be 
cited his organization of higher education (** enseignement 
sp(5cial”), his foundation of the “ conf<Jrences jmbliques,” 
which have now become universal throughout France, and 
of a course of secondary education for girls by lay teachers, 
and his introduction of modern history and modern lan- 
guages into the curriculum both of the lyc6es and of the 
colleges. He greatly improved the state of primary educa- 
tion in France, and proposed to make it compulsory and 
gratuitous, but was not supi^orted in this project by the 
emperor. In the new cabinet that followed the elections 
of 1869, Duruy was replaced by Bourbeau, and was made 
a senator. After the fall of the Empire he took no part 
in politics, except for an unsuccessful candidature for the 
Senate in 1876. From 1881 to 1886 he served as a 
member of the Conseil Sup^rieur de I’lnstruction Publique. 
In 1884 he was elected to the Aca^l^mie Fran^aise in 
succession to Mignet. He died in Paris on 25th November 
1894. Duniy’s fame as a historian rests mainly on the 
revised edition of his Roman history. First published in 
2 vols. under the title of Hietoire des Homains $t des 
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peuples sounds a leur domination (1843-44), it ap}»earcd 
in a greatly enlarged form in 7 vols. under the title of 
Histoire des JRomains depuis les temps les plus recules 
j^tsqv^a la nvort de Thdodose (1876-85); a inagniliceiit 
illustrated edition was published from 1879 to 1885 
(English translation by W. J. Clarke, in 6 vok, 1883-86). 
His Histoire des Grevs, similarly illustrated, ap]H?ared in 
3 vols. from 1887 to 1889 (English translation in 4 vols., 
1892). He was tlie editor, from its commencement in 
1846, of the Histoire universelle, puhliee gxir nne socUtA de 
professeurs et de samnfs, for which ho himself WTote a 
“Histoire sainto d’apres la Bible,” “Histoire grccquo,” 
“Histoire romaine,” “Histoire du nioyon Age,” “His- 
toire des temps modernes,” and “Abridge de riiistoire 
de France.” His other works include Atlas historitjue 
de la France oc^^omjMynA d^un volume de iexie (1849); 
Histoire de France de 1J/>S a 1815 (1856), of which 
an ex^Minded and illustrated edition ajijioarcd as His- 
toire de France depuis V invasion dcs barhares dans la 
Gaule romaine jusqu^d nos jours (1892); Histoire poqni- 
laire de la France (1862-63) ; Histoire populaire coniem- 
poraim de la France (1864-66); Canseries de voyage 
(1864); and Introduction gindralt d V histoire de France 
(1865). A memoir by Ernest Lavisso aj)i)eared in 1895 
under the title of U 71 Ministre: Victor Duruy. j 

Dttsseldorfi a town of Prussia, in the Rhine pro- 
vince, on the right bank of the Rhine, 24 miles by rail 
north by west from Cologne. Diisseldorf is one of the 
handsomest cities of Western Germany. Its situation on 
the great mid-European waterway and as the junction of 
several main lines of railway has largt^ly favoured its 
rapid grow^th and industrial development. It is the 
principal banking centre of the Westplialian cf>al and iron 
trade, and the favourite residence of the leading merchants 
of the lower Rhine. Of late the city has l>een niucli (ex- 
tended and improved. New quays, wdth a magnificent 
harbour, affording accommodation for vessels of dee}> 
draught, have been built, and the trade w'ith the Dutcli 
ports and with London thereby greatly enhanced. On 
the south side the town has be(m of late complex tcily 
metamorphosed by the removal of Koln-Mindner anil 
Bergisch Maerkisch stations to a new central station lying 
to the east. The site gained has Ix'on converted into new* 
boulevards, wdiile the railway to Neuss and Aix-la-Ohapelle 
has Ixjen diverted tlirough the suburb of Bilk and thence 
across the Rhine by a new iron bridge. A new road 
bridge (completed 1898, 2087 feet long), replacing the 
old bri(lge of boats, carries the electric tram-line to 
Orefeld. Diisseldorf ranks as one of the art centres of 
Europe, and is especially famous for its school of painting, 
which is largely attended. Many handsome nKxlcrn build- 
ings have been recently eretrted. The w’est wing of the 
town hall was rebuilt in 1885. The building of the 
academy of art, in the Renaissance style, was erected in 
1879-81. The art exhibition (1881), with a mosaic fa<;ade, 
contains the municipal picture gallery and a permanent 
exhibition of pictures. In front of it stands a bronze statue 
of Bismarck (1899). In the old town there are,4^rther, 
the industrial art museum (1896), the historical museum, 
and the industrial art school (1882). In the quarters 
which lie east and north of the old town the most note- 
worthy of the newer buildings are the Johannes (1875-81), 
St Rochus, and the Ileil Empfangniss Kirchen (1896) ; 
the law courts ; the Roman Catholic hospital of St Mary ; 
the state archives; the bronze statue of Cornelius, by 
Donndorf (1879); the bronze equestrian statue of the 
Emperor William 1. (1896); and the war memorial in 
the botanical gardens. To the south of the old town lie 
the assembly hall of the Rhenish provincial diet, an Italian 
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Renaissance edifice (1879), and in front of it a large bronze 
group representing the river Rhine and its chief tributaries, 
by Tiishaus and (J. Janssen (1897); Petri Kirche; and 
the house in which the poet Freiligrath (1810-76) lived. 
Farther south, in the suburb of Bilk, there are the Flora 
Garten and the Volks Garten, the astronomical observatory 
(51" 12' 25" N. lat., C" 40' 13" E. long.), and the harbour. 
Towards the extreme north-east lie the zoological gardens. 
Within quite recent years Diisseldorf has made remarkable 
progress as an industrial centre. The first place is occu- 
pied by the iron industries, embracing foundries, furnaces, 
engineering and machine shops, ihc. Next come cotton 
s[)inrjing and weaving, calico printing, yarn-spinning, 
dyeing, and similar textile branches, besides a variety of 
other industries. Population (1885), 115,190; (1890), 
144,642; (1895), 175,985; (1900), 212,949. 

Dutch Eact Indies* See Malay Akctti- 

PELA(10. 

Dux (Czech, Duc1v(yvcov\ a town in the govcniment 
district of the same name in Boheiniji, Austria ; the centre 
of an tjxtciisive lignite or brown coal dejK^sit, which is 
worked in sixteen dilTeront pits. It has also a steam coni- 
luill and a sugar refinery, and manufactures glass, i)orcelain, 
earthenwar(5, and hosiery. There are numerous memorials 
of Wallenstein in the chliteau of Count Waldstein, which 
also <?outains (i collection of arms and armour, a picture 
galhn-y, and a library of about 24,000 volumes. Popula- 
tion in 1890, 10,141; in 1900, 11,921, the majority 
Gonnan and Catholic (Czechs, estimated at 29 |)cr cent. ; 
Protestants and Jews, 1 jHjr cent. each). 

Dvlnski the official name (since 1893) of DUnabuik;, 
a fortress of Western Russia, and district town of the 
government, 183 inihjs by rail north-west of Vitebsk, 
on the right bank of the Diina, and at the crossing of 
two main lines — Uiga Smolonsk and Wilno-St Petersburg. 
It is the chief strat(^gic jKjsition for the defence of the 
Diina. The po]mlation of 1 )vinsk rapidly increased from 
25,704 in 1800, to 72,230 in 1897. It consists chiefly 
of Jews (about 30,000), Lithuanians, and Letts. 

Dvoi^dk, Anton (1841 ), Bohemian musical 

com] loser, born at Nelaliozeves (otherwi.se MiihUiauseii) 
in Bohemia on 8th »Se])tenil)or 1841, W’iis the son of 
Frauti.sek Dvorak, a small publican and village butcher. 
At tlui door of his father’s inn Dvordk first iiubilxjd the 
“concord of sweet sounds” uttered by ixjripatetic inusi- 
cian.s, and there he first apiKjared as a practical musician, 
tiikiiig his jihice among the fiddlers who scrajied out their 
“furiauts” and other wild dances for the benefit of the. 
holiday-making local beaux and Ixilles. At the village 
school he learnt from Josef Si»itz both to sing and to play 
the violin with so much elfect that soon he was able to assl-st 
in the parish church services. But the seriousness of life 
came home soon to the youth, who at twelve years old was 
sent by his father to Zlouic, near Schlan, to an uncle, with 
whom he lived while passing through the higher-grade 
clas.se8 at scdiool. Here, too, he was fortunate enough 
to fmd^ valuable friend in A. Liehmann, organist and 
chief musician of the little town, a comixstont musician, 
who instructed the boy in elementary theory, organ and 
pianoforte playing. The thef)ry studies, however, could 
not long be continued, since Liehmann soon acknowledged 
in his own dialect that “Aus Tonda, dom Sapperments- 
bulicn ’mal ’was werdeii konnte,” at the same time realiz- 
ing that he could not do much to assist But DvoMk 
soon left Zlouic for Bohmisch-Kamnitz, whore he learnt 
German and advanced his musical studies under Hancke. 
A year later he was summ^ed to return to Zlonic to 
assist his father, who had set up in business there. But 


his craving for a musical career was not to be denied, and 
after considemble trouble with Dvofiik senior, consent 
was obtained to his settling in Prague in order to devote 
himself entirely to music. In October 1867 Dvofdk 
entered the organ-school of the “ Qesellschaft der Kir- 
chonmusik,” where he worked for three years. The small 
financial aid his father was at first able to lend soon 
ceased, and after being in league but a few months 
•Dvordk found himself practically thrown on his own 
resources to obtain a livelihood. This ho obtained pre- 
cariously by jilaying the viola in a private orchestra and 
by making music in various inus of the town. On the 
o])eniug in 1802 of the Bohemian liiterimstheater, Dvordk, 
with imrt of this baud, formed the nucleus of the theatrical 
orchestra, and remained connected with it for eleven 
years, when he became organist of the church of St 
Adalbert. At this time his small stipend was augmented 
slightly by the fee.M of a few pupils, though the privations 
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suffered by him and his wife-— whom he had recently 
married — must have been great. But in spite of financial 
worry and of the amount of time he had to devote to 
his professional duties and private ^mpils, Dvordk found 
leisure not only for his own studies of the classics, but 
also to com|X)se. His work, like his daily life, was beset 
with difficulties, for he had not the means to })rovide 
himself with sufficient music-paper, much less to hire 
a pianoforte ; and it is jxissible that several of his im|)ort- 
ant early works would never have been written had it 
not beeh for the generosity of Karel Bendl, the distin- 
guished composer, who helped him in many ways. 

DvoMk himself has said since that he retained no recol- 
lection of much that he then comix)sed. In and about 
1864 two symphonies, a host of songs, some chamber- 
music, and an entire opera, Alfred^ lay unheard in his 
desk. The libretto of this o|)era was made up from 
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materiab found in an old almanack. Most of thoma 'works 
wore burnt long ago. In 1873 he made his iirst bid for 
popularity by his patriotic hymn Dis Erhen den weuaen 
B&tges (published many years later as Op. 30). Its 
reception was enthusiastic, and DvoMk’s sub^quent works 
were eagerly awaited and warmly received on production. 
In 1874 his opera Kimig vmd Kohler resulted in a fiasco 
at Prague, owing to its mixture of styles. Nothing 
daunted, Dvordk recomposed the whole work in three 
months. In 1875 he obtained a stipend from the 
Kultus-Ministorium at Vienna on the recommendation of 
Brahms and Hanslick, which freed him from care and 
enabled him to indulge in composition to his heart’s 
content. Following on this success came a commission 
in 1877 from Simrock in Berlin for a series of Slavic 
dances, which took the public by storm. Immediately 
compositions, old and new, began to |)our from the pub- 
lisher. English sympathy was entirely won by the Stojbat 
Mater in 1883, and increased by the symphonies in D, j 
1) mi., and F, G, and E mi. (The jTnerican), and the j 
cantata 7^he Spectrds Bride^ but somewhat chilled by the 
oratorio St Lydmila^ a comparatively feeble work written 
“to suit English taste” for the Leeds Festival of 1886. j 
The three overtures 0pp. 91, 92, 93, failed to hold their 
place, but the pseudo -American symphony has become 
one of Dvordk’s most poj)ular works, and much of his 
chamber-music, of which there is abundance, seems quite 
permanent im its place in concert programmes. In 1892, 
idter having frequently visited England, Dvordk took up 
the duties of head of the principal American school of 
music in New York. There ho remained till 1895, when 
he returned to Prague. 

Dvofdk’s music is characteristically national, though 
le^s purely so than that of Smetana. His industry is 
monumental; but in spite of his dramatic talent, none 
of his operas luw boon really successful. A past master 
of the orchestra and a com|K-j8or of real individuality, 
ho has earned and deserved his phice among the ehset, 
not only by his great gifts, but by his abnormal energy 
in their development. 

Dy0inff« — Dyeing is the art of colouring textile and 
other materials in such a manner that the colours will not 
be readily removed by those influences to 'which they are 
likely to be submitted — washing, rubbing, light, &c. 

The materials usually dyed are those made from 
the textile fibres, silk, wool, cotton, ikc., and in- 
tended for clothing or decoration ; but in addition 
to these may be mentioned straw, fur, leather, pa^nir, &c. 
The art of dyeing dates from prehistoric times, and its 
practice probably began with the first dawn of civilization. 
Although we cannot trace the successive stages of its 
development from the Ixsgiiining, wo may sup 2 x>se 
they wore somewhat similar to those witnessed among 
certain uncivilized tribes to-day — the Maoris of New 
Zealand. At first the dyes were probably mere fugitive 
stains obtained by means of the juices of fruits, and the 
decoctions of flowers, leaves, barks, and roots; but in 
course of time methods were discovered, with the aid of 
certain kinds of earth and mud containing alumina or 
iron, whereby the stains could be rendered permanent, and 
then it was that the true art of dyeing began. There is 
no doubt that dyeing was, in the early period of its his- 
tory, a home industry practised by the women of the 
household, along with ^e sister arts of spinning and 
weaving, for the purpose of embellishing the materials 
manufactured for clotMng. 

l^torical evidence shows that already at a remote 
period a high state of civilization existed in Persia, India, 
and China, and the belief is well founded that the arts of 
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dyeing and jirinting have been practised in these countries 
during a long succession of ages. In early times the 
products and manufactures of India were highly jnized 
throughout Southern Asia, and in due course they wc'hj 
introduced by Arabian merchants Uj J’hcenicia and .l'’.gy]>t, 
with which countries commercial intoiTourse, by way oi 
the Peisiau and Arabian Gulfs, seems to have existed 
from time immemoriaL Eventually the Egyiitians tliem- 
selves began to practise the arts of dyeing and printing, 
utilizing no doubt both the knowledge and the nialerials 
derived from India. Pliny the historian has left us a 
brief record of the methods emidoyed in Egypt during the 
first century, as well as of the Tyrhui i)urple dye celeln*at(Ml 
already 1000 B.C., while the chemical examination of 
mummy cloths by Thomson and Schunck testifies to the 
use by the Egyptian dyers of indigo and madder. The 
Phoenician and Alexandrian mcrcdiants inq)ort(Hl drugs 
and dyestuffs into Greece, but we know little or iiotliiiig 
of the metlMxls of dyeing i)ursued V>y the Greeks and 
Homans, and such kiiowledge as they jK)ssessed seems 
to liave boon almost entirely lost during tlie stonny jxu iod 
of barbarism reigning in Euroj>e during th(3 5th and 
succeeding centuries. In Italy, howevtjr, some remnants 
of the art fortunately survived these troublous times, and 
the im])ortatiou of Oriental i)roduct8 by the Venetian 
merchants about the beginning of the 13th century he]|M*d 
to revive the industry. From tliis time rapid j^rogross was 
made, and the dyers formed imi)ortant guilds in Florence, 
Venice, and other cities. It was about this time, too, 
that a Florentine named Rucellai rediscovered the metliofl 
of making the purple dye orchil from certain lichens 
of Asia Minor. In 1429 there was published at Venice, 
under the title of Mariegola ddV Arte de Tentoriy 
the first Euroj»ean book on dyeing, which contained a 
collection of tlie various processes in us('. at the time. 
From Italy a kiiowdedgn of <lyeiug gradually (jxtendeil to 
Germany, France, and Flanders, and it was from latter 
country that the English king Edw'ard HI. ]>r()cured dyers 
for England, a Dyers’ C.V)m2)any being incor])oratiid in 
1 172 ill the City of Loudon. A mnv iuij)etus was given to 
the industry of dyeing V>y the discovery of America in 1492, 
as well as by the o]Huiing u]^ of the way to the East 
Indies round the CaiKj of Good Ho2x3 in 1198 by Vasco de 
Gama. A numlx)r of new dyestuffs witc now^ introduced, 
and the dyewwd trade w^as transferred from Ibily to Spain 
and Portugal, for the East Indian products now* came 
direct to Eurot^c round the Cape instead of by the old 
tnvcle routes through Persia and Asia Minor. Eastern art- 
fabrics were introduced in increasing quantity, and with 
them came also information as to the methods of their 
j>roduction. In Kuro|)e itself the cultivation of dyeqilants 
gradually received more and more atUmtioii, and both 
wDad and madder began to lie cultivated, about 1507, in 
Franco, Germany, and Holland. Under the influence of 
fSpain the Dutch largely devoloiied their industries and 
made considerable progress in dyeing. The Siiaiiiards, on 
their first arrival in Mexico (1518), noticed the employ- 
ment of the red dyestuff cochineal by the natives, and at 
once im^iorted it to Euro|)e, w'hero an increasing demand 
for the new colouring matter gnuliially dovelojied in the 
course of the century. A further imjK'tus was given to 
the trade by the Dutch chemist Drcbbel’s accidental dis- 
covery, in 1630, of the method of dyeing a brilliant 
scarlet on wwl by means of cochineal and tin solutions. 
The scscret was soon communicated to other dyers, and the 
new scarlet was dyed as a sjxjciality at the Gobelin dye- 
works in Paris, and some time later (1643) at a dyeworks 
in Bow, near London. In 1662 the Royal Society of 
London gave some attention lo the art of dyeing, and in 
order to infonii and assist practical dyers, caused the 
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])ublication of the first original account, in the English 
ianguoge, of the methods employed in dyeing, entitled 
“ An apparatus to the history of the common practices of 
Dyeing.” Ten years later the French Minister Colbert 
S(3Ught to improve as well as control the ojK^rations of 
dyeing, by publishing a code of instructions for the use of 
the woollen dyers and manufacturers in France. From 
this time, too, a succession of eminent chemists were 
api>oiuted by the French Government to devote some of 
their attention to the study of the industrial arts, includ- 
ing dyeing, with a view to their progress and improve- 
ment. Dufay, Hellot, Macquer, &)rthollet. Board, and 
Chevrcul (1700-1825) all rendered excellent service to 
the art, by investigating the chemical principles of dyeing, 
by publishing accounts of the various processes in vogue, 
by examining the natun) and properties of the dyestuffs 
employed, and by explaining the cause of the several 
phenomena connected with dyeing. With the advent of 
the 18th century, certain old prejudices against the use 
of foreign dye woods gradually disapixsarod, and very rapid 
progress was made owing to the birth of the modern 
chemistry and the discovery of several useful chemical 
products and jirocesses — Prussian Blue (1710), Saxony 
lllue or Indigo Extract (1740), sulphuric acid (1774), 
Murexide (1776), picric acid (1788), carbonate of soda 
(1793), bleaching powder (1798). Experiments on the 
practical side of bleaching and dyeing were made during 
this ]>oriod, in England by Thomas Henry, Home, and 
Bancroft, and in France by Damboumey, Oonfreville, and 
others, etwrh of whom has left interesting records of his work. 

Down to the middle of the 19th century natural dye- 
stuffs alone, with but few exceptions, were at the command 
of the dyer. But already in the year 1834 the Gennan 
chemist llunge noticed that one of the protlucts obbiimid by 
distilling coal-tar, namely, aniline, gave a bright blue colora- 
tion uncler the influence of bleaching powder. No useful 
colouring matter, however, w^as obtained from this pro- 
duct, and it was reserved for the English chemist Perkin 
to preiMire the first aniline dyestuff, namely, the purple 
colouring matter Mauve ( 1 856). The discovery of other 
brilliant aniline dyestuffs followed in rapid succession, and 
the dyer was in the course of a few years furnished with 
Magenta, Aniline Blue, Hofmann’s Violet, Iodine Green, 
Bismarck Brown, Aniline Black, ifec. Investigation has 
shown that the products of the distillation of coal-tar are 
very numerous, and some of them are found to be sixjcially 
suitable for the preimration of colouring matters. Such, 
for example, are benzene, naphthalene, and anthracene, 
from each of wdiich distinct series of colouring matters are 
derived. In 1869 the Gennan chemists Graebe and 
Liebermanii succeeded in pre^mring Alizarin, the colouring 
matter of the madder-root, from the coal-tar product 
anthracene, a discovery which is of the greatest historical 
interest, since it is the first instance of the artificial pro- 
duction of a vegetable dyestuff. Another notable discovery 
is that of artificial Indigo by Baeyer in 1878. Since 1856, 
indeed, an ever-increasing numl^r of chemists has been 
busily engaged in pursuing scientific investigations with the 
view of pro{)aring new colouring matters from coal-tar 
products, and of these a few typical colours, with the dates 
of their discovery, may be mentioned : Cachou de Laval, 
(1873); Eosin (1874); Alizarin Blue (1877); Xylidine 
Scarlet (1878); Biebrich Scarlet (1879); Congo Red 
(1884); Primuline Red (1887); Rhodamino (1887); Para- 
nitraniline Red (1889) ; Alizarin Bordeaux (1890) ; Alizarin 
Green (1895). At the present time (1901) it may truly be 
said that the dyer is furnished with quite an embarrassing 
number of coal-tar dyestuffs which are callable of produc- 
ing every variety of colour possessing the most diverse 
proportioa Many of the dyes produced are fugitive, but 
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a considerable number are |)ermanent and withstand 
various influences, so that the general result for some 
years has been the gradual displacement of the older dye- 
woods by the newer coal-tar colours. 

During this period of discovery on the part of the 
chemist, the mechanician has been actively engaged in de- 
vising machines suitable for carrying out, with a minimum 
of manual labour, all the various operations 
connected with dyeing — s.^., washing, squeezing, 
dyeing, drying, &c. At the present time the^^^^** 
several textile fabrics may bo dyed in each stage 
of their manufacture, 0 .^., as loose unspun fibres, slubbing, 
tojis, yarn, cops, and cloth, each requiring special forms of 
machine. Loose wool, which was formerly stirred about 
ill the dye solution, is now enclosed in perforated cylinders, 
<&c., and remains stationary, while the dye-liquor is cir- 
culated through the material by moans of a pump. Wool 
to|)s and cotton cojis are dyed in a similar manner. 
Yarn is still susixuidod on wooden rods and turned in the 
dye-liquor by hand, or the rods of yarn are susjiended on 
revolving reels. Cloth is dyed by circulating it as ah end- 
less baud over a reel placed above the dye-vessel and 
through the dye solution. This introduction of machinery 
into the dyeing trade has resulted in the production of 
better work, it has effected considerable economy, and may 
bo regarded as an imiiortant feature in modem dyeing. 

The art of dyeing is a branch of applied chemistry in 
which the dyer is continually making use of chemical and 
physical princijiles in order to bring aliout a permanent 
union between the material to be dyed and the colouring 
matter applied. If cotton or wool is boiled in 
water containing finely jx>wdered charcoal, or piJacfpte 
other insoluble coloured jK)wder, the material is 
not dyed, but merely soiled or stained. This staining is 
entirely due to the entanglement of the coloured powder by 
the rough surface of the fibre, and a vigorous w^ashing and 
rubbing suffices to remove all but mere traces of the 
colour. True dyeing can only result when the colouring 
matter is presented to the fibre in a soluble condition, and 
is then, by some means or other, rendered insoluble while 
it is absorbed by, or is in direct contact with, the fibre. 
There must always be some marked physical or chemical 
afiinity existing between fibre and colouring matter, and 
this de})ends upon the physical and chemical properties of 
both. It is well known that the typical fibres, wool, silk, 
and cotton, behave very differently towards the solution of 
any given colouring matter, and that the method of dyeing 
employed varies with each fibre. As a general rule wool 
has the greatest attraction for colouring matters, and dyes 
most re^ily, cotton has the least attraction, while silk 
occupies in this respect an intermediate position. These 
differences are no doubt partly due to differences of phys- 
ical structure in the fibres, but they are also in great 
measure owing to their different chemical composition. 

On the other hand, a given fibre, e.^., cotton, behaves 
quite differently in dyeing towards various colouring 
matters. Some of these are not at all attracted by it, and 
are incapable of being used as dyestuffs for cotton. For 
others cotton exhibits a marked attraction, so that it is 
readily dyed by mere steeping in a hot solution of the 
coloviring matter. Again, for other colouring matters 
cotton has little or no attraction, and cannot bo dyed with 
them uptil it has been previously impregnated or prepared 
with a metallic salt, tannic acid, or some other agent 
which is capable of combining with the colouring matter 
and precipitating it as an insoluble coloured compound 
within or upon the fibre. Such differences of behaviour 
are to be ascribed to differences in the chemical constitu- 
tion or atomic arrangement of the various colouring 
matters. 
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In the case of the coal-tar colours we are, for the most 
part, well acquainted with their chemical constitution, 
accordance with this knowledge the 
iloaat chemist has arranged them in the following 
cohartmg groups : — 1. Nitro Colours. 2. Azo Colours, in- 
mmti 0 n. eluding Amido-azo, Oxy-azo, Tetrazo, and Poly- 
azo Colours. 3. Hydrazone Colours. 4. Oxy-quinono 
Colours, including Quinone-oxime Colours. 5. Diphenyl 
methane and Triphenylmethane Colours, including Eosani- 
line, Bosolic acid, and Phthaleine Colours. 6. Quinone- 
imide Colours, including Indamine, Indophenol, Thiazime, 
Thiazone, Oxazime, Oxazone, Azino, Induline, Quin- 
oxaline, and Fluorindino Colours. 7. Aniline Black. 8. 
Quinoline and Acridine Colours. 9. Thiazol Colours. 10. 
Oxy-kotone, Xanthone, Flavone, and Cumarino Colours. 
11. Indigo. 12. Colours of unknown constitution. 

This arrangement of tlie colouring matters in natural 
chemical groups is well suited for the requirements of the 
chemist, but another classification is that based on the 
mode of their application in dyeing. This is much simpler 
than the previous one, and being better adapted for the 
practical ])urposes of the dyer, as well as for explaining 
the various methods of dyeing, it is preferred for this 
article. According to this arrangement colouring matters 
are classified under the following groups : — 1. Acid 
Colours. 2. Basic Colours. 3. Direct Colours. 4. De- 
veloped Colours. 5. Mordant Colours. 6. Miscellaneous 
Colours. 7. Mineral Colours. It is well to state that 
there is no sharp lino of division between some of these 
groups, for many colours are applicable by more than 
one method, and might quite well be placed in two, 
or even three, of the above groups. This may be due 
either to the kind of fibre to which the colouring matter is 
to be applied, or to certain details in the chemical con- 
stitution of the latter which give it a twofold character. 

Add Ooloon. — ^These dyestuffs arc so called because they dye 
the animal fibres wool and silk iu an acid bath ; they do not dye 
cotton. From a chemical point of view the colouring matters 
themselves are of an acid character, this being duo to the presence 
in the molecule of nitro (NO») or sul phonic acid (HSO3) groups. 
According to their origin and constitution they may be distin- 
guished as nitro oonqKiunds, sulphonated azo compounds, and 
Hiil]>honatod basic colours. The Acid Colours arc usually sold in 
the form of their alkali salts, as variously coloured powders soluble 
ill water. For the alkali salts in neutral or alkaline solution wool 
and silk have little or no affinity, but dyeing rapidly o(H!iirs if the 
solution is acidified with sulphuric acid whereby the colour-acid is 
liberated. This addition of acid, however, is iiecessaiy not only to 
set free the colour-acid of the dyestuff, but also to alter partially 
the chemical oomiiosition of the fibre, and thus render it capable 
of uniting more readily with the free colour-acid. It has been 
shown, namely, that if wool is boiled with dilute sulphuric acid, 
and then thoroughly washed with boiling water till free from acid, 
it acquires the property of being dyed with Acid Colours even in 
neutral solution. By this treatment a portion of the wool sub- 
stance is converted into so-called lamufinic acid, which has a strong 
attraction for the colour-acid of the dyestuff, with which it forms 
an insoluble coloured compound. For dyeing wool, tlie general rule 
is to charge the dyebath with the amount of dyestuff necessary 
to give the required colour, say from i to 2 or 6 per cent, on the 
weight of wool employed, along with 10 per cent, sodium sulphate 
(Qlaubor’s salt) and 4 per cent, sulphuric acid (1*84® sp. gr,). The 
woollen material is then introduce and continually handled or 
moved about iu the solution, while the tomtierature of the latter is 
gradually raised to the boiling-point in the course of f to 1 hour ; 
after boiling for i to 4 hour longer, the operation is complete, and 
the material is washed and dried. 

In practice, modifications of this normal process may bo intro- 
duced, in order to ensure the dyeing of an even colour, t.^., free 
from such irregularities as cloudiness, streaks, &c., whicli may lie 
due to the quality of the material or to the 8|)ecial properties of 
the Acid Colour employed. Materials of a firm, close texture, also 
the existenee of a strong affinity between fibre and colouring 
matter, are not conducive to the dyeing of oven colours, or to a 
satisfactory penetration of the material. Some Acid Colours dve 
even colours without any difficulty ; others, however, do not. The 
addition of sodium sulphate to the dyebath acts beneficially by 
causing less sulphuric acid to be attracted by the wool, so that its 
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action is moderated ; the dyeing therefore prof^ecds more slowly 
and regularly, and a more equal distribution and better absorption 
of the colouring matter takes place. Other devices to obtain even 
coloum are : the use of old dye-liquors, a diminished amount of 
acid, the employment of weaker acids, (?.(/., acetic acid or ammon- 
ium acetate, and the entering of the material at a low tenqierature. 

In the applioation of so-called Alkali blue the process of dyeing 
in an acid bath is impossible, owing to the insdlbbility of the 
colour-acid in an acid solution. Wool and silk, however, i>os8ess an 
affinity for the alkali salt of the colouring matter in neutral or 
alkaline solution, hence these fibres are dyed with the addition of 
about 6 Iter cent, borax ; the material acquires only a pale colour, 
that of the alkali salt, in this dyebath, but by itassing the washed 
material into a cold or tejtid dilute solution of sulnhtmc acid a full 
bright blue colour is dcvelotted, due to the liberation of the colour- 
acid within the fibre. In the case of other Acid Colours, c.(j,, 
OhromotroiKJ, Chrome Brown, Cbroniogen, Alizarin Yellow, Ac., 
the dyeing in an acid Imth is followed by a treatment with a boil- 
ing solution of bichromate of potash, alum, or chromium fluoride, 
whereby the colouring matter on the fibre is changed into insoluble 
oxidation nrodiicts or colour-lakes. This operation of developing 
or fixing tne colour is effected either iu the same bath at thf» end 
of the dyeing operation, or in a separate bath. 8ee also AHificial 
MordaiU Colours. 

When dyeing with certain Acid Colours, e.g.^ Eosine, Phloxinc, 
and other allied bright pink colouring matters derived front 
r&sorcinul, the use of sulfihuric acid as an assistant must be 
avoided, since the colours would thereby bo rendered i»aler and 
duller, and only acetic acid must be employed. 

The pro])ertios of the dyes obtained with the Acid Colours arc 
extremely varied. Many arc fugitive to light ; on the other band, 
many are satisfactorily fast, some even being vety fast in this 
respect. As a rule, they do not withstand the operations of 
milling and scouring very well, hence Acid Colours arc generally 
unsuitable for twee^d yarns, or for loose wool. They are laigely em- 
ployed, however, in dyeing other varieties of woollen yarn, silk yarn, 
union fabrics, dress materials, leather, Ac. Previous to the dis- 
covery of the coal-tar colours, very few Acid Colours were known, 
the most important one being Indigo Extract. Prussian Blue as 
aijplied to wool may also be regarded as belonging to this class, 
also the purple dyestuff known as Orchil or Chidl>car. 

The following list includes some of the more important Acid 
Colours now in use, arranged according to the colour they yield in 
dyeing 

Red . — Wool Scarlet, Brilliant Scarlet, Krythrine, Brilliant 
Croce'in, Violaminc O, Scarlet 3 U, Crystal Scarlet, New Cocciiic, 
Chromotrope 2 R, Azo Acid Magenta, Victoria Scarlet, Xylidine 
Scarlet, Palatine Scarlet, Biebrich Scarlet, Pyrotine, Orcdill Red, 
Milling Rcil, Azo Carmine, Acid Magenta, Fast Acid Violet A 2 R, 
Naplithylamine Red, Fast Rod, Claret Red, Eosine, Erytlirosine, 
Rose Bengal, Phloxinc, Cyanosiue. 

Orange . — Diphoiiylamino Omnge, Methyl Orange, Naphtliol 
Orange, Crocein Orange, Brilliant Orange, Orange G, Orange N, 
Mandarin G R. 

Yellow.’ -Vicnc acid, Naphtliol Yellow S, Fast Yellow, Brilliant 
Y^ellow S, Azoflavine, Motaiiil Yellow, Rcsorcinc Yellow, Tartra- 
zino, Quinoline Y’^ellow, Milling Yellow, Azo Yellow, Victoria 
Yellow, Brilliant Yellow S. 

Oreen . — Acid Green, Guinea Green, Fast Green, Patent Green. 

Blue . — Alkali Blue, Soluble Blue, Oiial Blue, Hoochst New 
Blue, Patent Blue, Ketone Blue, Cyanine, Thiocarminc, Fast 
Blue, Induline, Violamiue 3 B, Azo Acid Blue, Wool Blue, Indigo 
Extract. 

Violet . — Acid Violet, Red Violet, Regina Violet, Formyl Violet, 
Yiolaniine B, Fast Violet. 

Brown.— Yast Brown, Naphthylamine Brown, Acid Brown, 
Rcsorcinc Brown, Azo Brown, Chrome Brown, Chromogen. 

Black . — Naphihol Black, Azo Black, Wool Black, Najihthyl- 
amine Black, Jet Black, Anthracite Black, \'ictoria Black, Azo 
Acid Blatjk, Brilliant Black. 

Basle Chlonrs. — These colouring matters are the salts of organic 
colour-bases, their name being derived from the fact that their 
dycing.power entirely resides in the basic part of the salt. In the 
free «tate the bases are colourless and insoluble, but in combination 
with acids they form salts which arc coloured and for the most 
mrt soluble in water. Tlioy arc; usually sold in the form of 
powder or crystals, the latter exhibiting frequently a beau ti fill 
metallic lustre. Wool and .siVA? arc dyc<l in a neutral bath, i.e., 
without any addition, the material not requiring any previous 
promratioii. Duriug the dyeing operation the animal fibres a]q>oar 
to play the part of an acid, for they decompose the colouring 
matter and unite with the colour-base to foiiii an insoluble colourcil 
salt or lake, while the aoitl of the colouring matter is liberated and 
remains in solution. Although, as a^ rule, a neutral dyebath is 
employed in dyeing wool, a slight addition (2 per cent.) of soap is 
sometimes made iu order to give a brighter colour, while in other 
cases, e.g., with Victoria Blue, the dyebath must of necessity bo 
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made distinctly acid with acetic or suljjhurin acid. Silk ia usually 
dyed in a bath containing “ boiled -oil* liquor (».<!., the spent aoan- 
li(|Uor from the operation of scouring) neutralized or slightly 
acidified with acetic or tartaric acid. For a full colour use 2 or 3 
tier cent, colouring matter, enter the wool at a low temperature, 
heat gradually to near the boilingqx>iut in the course of J hour, 
and continue dyeing for hour. Owing to the slight solubility of 
many Basic Colours, it is im{K>rtant to take the precaution of filter- 
ing the colour solution into the dyebath through a flannel hltcr, 
also to nciitralizo the alkalinity of calcareous water with a little 
acetic acid, to prevent decomposition of the colouring matter and 
{irccipitatlon of the colour-base. 

Unlike the animal fibres, cotton has little or no aflinity for the 
Basic Colours ; hence the cotton dyer makes use of the fact that 
cotton has a natural attraction for tannic acid, and that the latter 
forms insoluble lakes with the bases of Basic Colours. Previous 
to dyeing, the cotton is prepared with tannic acid by steeping in 
a cold solution of the latter for one or two hours ; it is then worked 
for half to one hour in a cold solution of tartar-emetic or stannic 
chloride, so that the tannic acid absorbed by the fibre may be 
fixed upon it as insoluble tannate of antimony or tin. Although 
the tannht acid is thus united with metallic oxide, it still has the 
]»ower of attracting the liasc of the colouring matter, and thorci is 
fixoii njion the fibre an insoluble colour-lake, namely, a tannate of 
antimony and colour- base, which constitutes the dye. In this 
proi'fss the taiiiiic acid is called the mordaiiJy the tartar- emetic acts 
as ilia Jixintj-agerU for the taniiie acid, and the cotton as finally 
I)rcpared for clyciiig is said to be mordmded. The proportdoiis 
employed, itiekoned on the weight of cotton, may vary from 2 to 
10 per rent, tannic a<;id, or the equivalent in a deciMitioii of sumach, 
myiabolams, or other tennin matter, and ^ to 3 iier cent, tartar 
emetic. After mordanting and fixing of the mordant, the cotton 
is well washed and dyed in the cold or at 60" C. for i to 1 hour with 
th(i necessary colouring matter. Aiqdied in tliis manner, Basic 
Colours arc moderately fast to soap, but not to the action of light. 

Another method of mordanting cotton for dyeing wdth the Basic 
Colours is to impregnate the fibre for a few minutes with a warm 
solution of soap, or of so-enlled sulphated-oil (1 1b per gallon), then 
dry and work for 4 hour in a cold solution' of aluminium acetate 
( I'ff gallon at 1 *045" sj». gr. to 20 gallons water), and finally rinse 
in water. The cotton is thus mordanted or prepared with a sub- 
stance analogous to olcato of alumina, in whicii the oleic acid act« 
as the real mor<lant and coinhiiios witii the base of the colouring 
matter subsequently applied, while tlio alumina acts as the fixing- 
agent for the oleic acid. The ultimate com^iound fixed upon the 
dyed fibre is an oleate of alumina and colour-base. The dyes thus 
obtaim^d are brigliter than the colours dyed on tannin mordant, 
but they are not so fast to soap, and arc also fugitive to light. 

Limii is dyed in the same manner as cotton. Jutu is dyed 
witlioul any previous ]>ropariitioii, simte it behaves like a tannin- 
mordaiil wl fibi-o, attracting the Basic Colours direct. 

The Basic Colours, to which class most of the earlier coal tar 
colours belonged, are remarkable for their groat colouring power, 
ami in moat cases for the brilliancy of the (jolours t]i(?y yield. 
With the exception of certain dark colours, they are fugitive to 
light. It is interesting to note that only one vegetable colouring 
matter is at present recognized as belonging to this class, namely, 
the yellow ayestiiff Barberry bark and root {Berheris vulgarU), 
wbicli contains the organic base berberino. 

The following is a list of the more important Basic Colours 
derived from coal-tar ; — 

Med* — Magenta, Safraninc, Khodamino, Pyronine Red, Mogdala 
Red. 

Orange^ — Chrysoidiiic, Plioaphiuc, Acridine Orange, Tannin 
Orange. 

Ydlow, — Auraniine, Bciizoflavine, Tliioflavinc T. 

' Orcen , — Malachite Crecii, Emerald (ireeii, Imperial Green, China 
Green, Brilliant Green, Victoria Green, Diamoml Green, Methylene 
Green, Aziiio Green. 

“-Methylene Blue, Toluiditie Blue, Thioninc Blue, Inda- 
mine Blue, Victoria Blue, Night Bine, Nile Blue, Turnuoiso Blue, 
Marine Blue, Indoiuo Blue, Indulinc, Nigrosine, Mcldola Blue, 
Metamiiie Blue, Muscarine, Capri Blue, Basle Blue, Indazine, 
Metaphenylont? Blue, Parapheriylene Blue, Toluylcnc Blue, Indi- 
gene, Indol Blue, Diphenc Blue. 

rio/dj/.— Methyl Violet, Crystal Violet, Ethyl Purple, Methylene 
Violet, Mauve, IWa])honyleiie Violet, Rhodulino Violet, 

Brown, — Bisman 'k Brown. 

Black , — Fast Black. 

f/rej/.— Methylene Grey, Nigrisinc, New Grey. 

Direct Ooloiini.“-“Tho characteristic feature of the dyestufls 
belonging to this class is that they dye cotton “ direct 
without the aid of mordants. Three distinct series of colouring 
matters of this group may lie distinguished—namely, Benzidine 
Colours, Janus Colours, and Suljihide Colours, 

(a) Benzidine Colours.— The colours of this class are frequently 
called the Substantive Cotton Colours, Direct Cotton Colours, 
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Bonzo Colours, Diamine Colours, Congo Colours. Considered from 
the chemical point of view, they are alkali salts of sulpbonatcd 
tetrazo colours obtained by azotizing certain diamido compounds, 
e,g., benzidine, diamido-Ailbene, &o., and uniting the product 
thus obtained with various amines or phenols. The first colouring 
matter of this class was the so-oalli^ Congo Red, discovered in 
1884, and since that time a very great number have been intro 
duced which yield almost every variety of colour. The method of 
dyeing cotton consists in merely boiling the material in a suitably 
concentrated solution of the dyestuff, when the cotton absorbs and 
rotnins the colouring matter by reason of a special natural aflinity. 
The addition of 1 to 3 oz. sodium sulphate and to ) oz. car- 
bonate of soda per gallon gives deeper colours, since it diminishes 
ilie solubility of the colouring matter in the water and increases 
the affinity of tlie cotton for the colouring matter. An excess of 
sodium sulphate is to be avoided, otlierwise precipitation of the 
colouring matter and imperfect dyeing result. With many dye- 
sttifls it is preferable to use ^ to | oz. soap instead of soda. On 
cotton the dyed colours are usually not vci^ fast to light, and some 
are sensitive to alkali or to acid, but their most senous defect is 
that they are not fast to washing, the colour tending to run and 
stain neighbouring fibres. Their fastness to light and washing is, 
however, greatly improved by a short (J hour) after-treatment with 
a boiling solution of copi>cr sulphate (3 jier cent.), with or without 
the addition of bichromate of potash (1 f)er cent.). fTool a.ud’ silk 
are dyed with the Direct Colours in the same manner as cotton, or 
as with the Acid Colours, adding acetic acid to the dycbatli. On 
these fibres the dyed colours are usually faster than on cotton to 
washing, milling, and light ; some are very fast even to light— 
Diamine Fast Red, ChryBOpbenine, Hessian Yellow, &c. Many 
of the Direct Colours are very useful for dyeing plain shades on 
union fabrics conqKised of wool and cotton, silk and cotton, or 
wool and silk. Owing to the facility of their application, they are 
also very suitable for use as bousebold dyes. 

A few vegetable dyestufls belong to this class, notably Turmeric, 
Saffron, Aniiattn, and Safflower, but they all yield colours which 
are fugitive to light, and they arc now of little importance. Tur- 
meric is the unaergi*ound stem or tuber of Curcuma tinctoria, a 
jdant growing abundantly in the East Indies. It dyes cotton, 
wool, and silk in a bath acidified with acetic acid or alum, yielding 
a bright yellow colour which is turned brown by alkalis. Saffron 
consists of the stigmata of tlie flower of Crocus salivus, which is 
grown in Austria, Franco, and Spain. It dyes a bright orange- 
yellow colour. Annallo is the pul])y mass surrounding the seeds 
of Biva orcllana, a jdant which grows in South America— r.y., 
Brazil, Cayenne, Ac. It dyes cotton ami silk in an alkaline or 
Moa}) bath an orange colour, wdiich is turned red by acids. Safflower 
consists of the dried florets of Carthamvs tinctorius, which is grown 
in the East Indies, Egypt, and Southern Europe. Cotton is d> cd 
a brilliant pink colour hy working it in a cold alkaline (sodium 
carbonate) extract of the colouring matter, while gradually acidi- 
fying the solution with citric acid (linie-juicc). 

The Direct Colours which are derived from coal-tar products are 
very numenius indeed ; they are largely enndoyed, and occupy a 
very important jioHitiun among dya^tuifs. The following list in- 
cludes the principal coal-tar colours m'this group: — 

Congo Red, Brilliant Congo, Benzopui^unne, Brilliant 
Purpurine, Deltajmrjairine, Diamine Scarlet, Diamine Fast Red. 
Rosazurine, Salmon Rid, Erica, Titan Pink, St Denis Red, 
Columbia Red, Naphthylene Rod, Congo Rubine, Geranine, 
Brilliant Geranine. 

Orange, — Con^o Orange, Benzo Orange, Toluylene Orange, Mi- 
kado Orange, Brilliant Orange, Columbia Orange, Diamine Orange. 

Ycllo%c, — Chrysamino, Cresotin Yellow, Diamine Yellow, Carbazol 
Yellow, Chrysopheiiine, Hessian Yellow, Curcumine Yellow, 
Tliiazol Yellow, Thioflavine S, Oriol, Mimosa Yellow, Columbia 
Yellow, Cotton Yellow, Cblomraiiie Yellow, Direct Yellow, Dia- 
mine Fast Yellow, Diamine Gold. 

Benzo Olive, Columbia Green, Benzo Green, Diamine 

Green. 

Blue , — Azo Blue, Benzoaziirine, Brilliant Azurino, Sulplion- 
azurinc. Diamine Blue, Benzo Indigo Blue, Benzo Black Blue, 
Chicago Blue, Columbia Bine, Erie Bine, Zambesi Blue, Benzo 
Cyanine, Congo Blue, Diamine Sky Blue, Brilliant Benzo Blue, 
Benzo- Chrome Black Blue. 

Violei . — Hessian Purple, Congo Corinth, Heliotrope, Congo 
Violet, Diamine Violet, Hessian Violet, Azo Violet, Benzo Violet, 
Violet Blkcl^ Diamine Bordeaux. 

/frcfcn.— Benzo Brown, Congo Brown, Toluylene Brown, Dia- 
mine Brown, Cotton Brown, Hessian Brown, Terra Cotta, Mikado 
Brown, Catechu Brown, Wool Brown, Columbia Brown, Zambesi 
Brown, Benzo Chrome Brown, Direct Fast Brown, Direct Bronze 
Brown, Chloramine Brown. ' 

.SfacA.— Diamine Black, Columbia Black, l^anza Black, Tabora 
Black, Zambesi Black, Chromanil Black, Benzo Black, Benzo 
Fast Black, Direct Blue Black, Pluto Black, Oxy Diamine Black, 
Diamine Jet Black. 
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Beuzo Qroy, Bonzo Blaok, Azo Mauve, Diaminogene, 
Neutral Grey. 

(&) Janus Colours. -<Theae comprise a small series of azo 
colours of a strongly basic character, which possess the unusual 
property of dyeing cotton in an acid bath. Since they also dye 
worn and silk under the same conditions, they may be emj^loycd 
for dyeing plain shades on wool, silk, and cotton union iabrics. 
The material is entered into the dvebath at a low temperature, 
which is gradually raised to the uoiling-point. The necessary 
ad<litions to the dyebath are 1 to 3 {ler cent, colouring matter, 2 
per cent, sulphuric acid, and 5 to 20 inir cent, sodium sulphate. 
The colours include Janus Red, Janus Yellow, Janus Green, Janus | 
Blue, Janus Brown, Janus Bordeau.Y, Janus Grey, and Janus Black. 

(c) Sulphide Colours.— These dyestuffs, which are also called 
Sulphine Colours and Thiosulphate Colours, are only suitable for 
dyeing the vegetable fibres. The dyestuff Oaehou ilo Laval, dis- 
covered in 1878, was the first member of this group, and was 
obtained by melting a mixtura of sodium sulphide and various 
organic substances— e.//., bran, sawdust, Ac. In recent years 
several other dyestuffs have been added to the list, namely, grey, 
blue, green, brown, and especially black colours, by submittiiig 
certain definite amido compounds to a similar treatment with 
sodium sulphide or sodium thiosulphate, and subsequent oxidation. 
The mode of dyeing with these colours is based on tlie fact that 
they arc soluble in an alkaline reducing agent, and if tlie cotton is 
impregnated with the solution, subse()Uont oxidation develops the 
colour and fixes it upon the fibre in an insoluble condition. The 
material is boiled for about one liour in a solution of the colour 
(10 to 15 per cent), with the addition of sodium carbonate (1 to 10 
per cent.), common salt (10 to 20 })er cent.), and sodium sulphide 
(2 to 20 {)er cent.); it is then washed quickly in water, and 
developed for half an hour in a boiling bath containing 2 to 5 
per cent, of some metallic salt— bichromate of potash, copjwr 
sulphate, chrome alum, Ac. A final washing with water containing 
a little caustic soda to remove achlity is imx)orUnt. The snlphido 
colours are remarkable for their fastness to light, alkalis, acids, 
and washing, but unless pro^Hir care is exercised the cotton is 
to bo tendered. 

The following list includes most of the colours of this class : — 

Gretn , — Pyrogone Green, Italian Green. 

Brown . — Pyrogeno Brown, Pyrogone Yellow, Cachou de Laval, 
Thiocatcehino, Katigene Black Brown. 

Grey and Pyrogeno Grey, Vidal Black, Iinmodial Black, 

Katigene Black, Anthraquinone Black, St Denis Black, Amidazol 
Black, Cross Dye Blaclc, Claytou Fast Black, Ecli^ise Black, 
Carbide Black, Thiogone Black, Sulphauilino Black, Sulfogeno 
Black, Pyrogeno Black. 

At the present time (1902) this class of colours is continually 
increasing in number, and for certain jmrposcs in cotton dyeing 
the group is already becoming important. 

Deyeloped Oolouri.— This group includes certain azo milours 
which arc developed or produced ujxm the fibre itself (usually 
cotton) by the successive a|iplication of their constituent elements. 
It may he conveniently divided into the following sub-groups : — 
Insoluble Azo Colours, Priinulino Colours, DoveloiKsd Direct 
Colours, Bonzo Nitrol Colours. 

{a) The Insoluble Azo Colours arc produced as insoluble 
coloured precipitates by adding a solution of a so-callctl diazo 
compound to an alkaline solution of a xihcnol, or to an acid solution 
of an amido compound. The necessary diazo comnound is pre- 
pared by allowing a solution containing nitrous acirl to act upon 
a solution of an amido-base — e.g.^ aniline. It is desirable to keep 
the solutions cool with ice, owing to the very unstable nature of 
the diazo compounds produced. The colour obtained varies accord- 
ing to the particular diazo compound, as wtU as the arnitio or 

{ )hoiiol employed, hota-naphthol being the most useful among the 
attor. The same coloured precipitates are produced upon the 
eoUoih fibre if the material is first impregnated with an alkaline 
solution of the phenol, thou dried and passed into a coM solution 
of the diazo solution. Three operations are thoreforo necessary 
when dyeing with these colours: (1) diazotizing of the base; (2) 
impregiwtwn of the cotton with the phenol solution ; (3) developing. 
As an example, the method of dyeing an orange-yellow colour 
derived from aniline and bota-naphthol is hero given. 

Aniline (93 parts) is dissolved in Wdrochloric acid (sp. gr. 1*14) 
(890 parts) and water (200 parts). The solution is coole<l with the 
addition of ice, and a solution of sodium nitrite (75 parts) in 
water (500 parts) is slowly added with continual stirring. Each 
base requires a slightly oifforont treatment to ensure the best 
results. — ImpregiudUm, A stock solution of bcta-naphthol is pre- 
pared by dissolving 14 parts by weight of this substance in 4 
parts caustic soda and 50 parts water. This solution is diluted 
5 to 10 times with water, according to the depth of colour required, 
and 1 part soda-ash (sodium oaAonato) is then dissolved in 15 
to 30 parts of the dilute solution ; in order to give a brighter 
colour, a small amount of sulphated oil is sometimes added. The 
cotton is well impregnated with this solution, then wrung out and 
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dried quickly.— The naphthol-preparcd cotton should 
be passed as soon as possible into the diazo or cfovcloning solution, 
in order to prevent the cotton from acquiring a brownish hue 
through oxidation. The orange-yellow colour desired is dnvi.lo|»ed 
almost immediately, but it is well to continue working the cotton 
about in the solution for a few minute.s. The dyed cotton is 
squeezed, washed, soaiied slightly, and finally rinsed in water and 
dried. The colours obiaiuecT by this method vary accouling to the 
particular diazo compound employed. If the ariiliuo uschI in the 
mregoing prtKjess is replaced by meta-nitranilino, a yellowish-orange 
colour is obtained; with t>ara-uitraniIino, a bright red; with alplia- 
naphthylaniine, a claret-red ; with amido-azo-toluene, a brownish 
red ; with benzidine, a dark chocolate ; with dianisidinc, a dark blue ; 
and BO on. The dyed colours are fast to washing and are much 
used in practice, imrticularly the Para-nitrunilino Rod, which 
serves as a substitute for Turkey-rod, although it is not so fast to 
light as the latter. 

{h) The PuTMULiNE Colours arc derived from the yedlow dyo- 
stulF known as Primiiline, which dyes cotton in tho same manner 
as the Direct Colours. The Priinulino yellow is fugitive to liglit 
and of no practical value, but since the colouring matter is uii 
amido base, the dyed fibre can be diazotized and then (Irvclopcsl 
in solutions of phenols or amines, whereby azo dyes of various 
hues may be obtained, accorrliiig to the developer employed ; c.g.^ 
bota-naphthol doveloja a bright red colour (Priinuline Kcd), resor- 
cinol develops an orange, phenol a yellow, najditliylaminea brown, 
Ac. The dyeing of tho Primuliiie yellow is cfrccted by boiling tho 
cotton for one hour in a solution of Priinuline (5 tier cent.) and 
coiiniion salt (10 to 20 per cent.). Tho dUtzoiizing ojwration con- 
sists in Tsissing tho dyed and rinsed cotton for 5 to 10 minutes 
into a cohi solution of nitrous acid — a solution of Joz. socliiim 
nitrite per gallon of water, sliglitly acidified with snljihiiric acid. 
The diazotized material sliould not be exposed to light, hut at 
once washed in cohl water and passdl into the developer. The 
dcceloping jirocess consists in working the diazotized material for 
5 to 10 minutes in a cold solution of tho ne(!essury phenol or 
limine, arnl finally washing with water. If tho developer employed 
is an amido conqKUind, the dyed colour will contain a fn^e amido 
group, and heiico tho operations of diazotizing and developing 
may l>o repeated again and again with the object of obtaining 
darker shades. The I’riniuline colours are best adajdcd for eoilmi 
dyeing, and tho colours obtained are fast to washing and to 
minlerate soajdng, but they are, not very fast to light, 

(c) DRVKLOpiii) Dirk( T COLOUIIS.—Jf cor/e/fc is dyed with such 
Direct Colours as contain free amido groups, the colour ram bo 
diazotizi'd on the dyed fibre, exactly in the same manner ns in the 
case of Primuline-dyed cotton, anil then devrdoped hy passing into 
the solution of an amine or ]»hcnol, or hy treating it witli a warm 
solution of sodium carbonate. In this manner a new azo dye is 
prodmted upon the fibre, 'which (lifters from the original one not 
only in colour, but also by being faster to washing and otlier 
inUuenccs. A treatment with copjier 8ul]»hate solution after de- 
velopment is frequently beneficial in rendering tho colour faster to 
light. Some Direct Colours, indeed, are of little value, owing, for 
examnie, to their sensibility to acids, until they have been diazotized 
and (iovoloi>ed, tho usual developers being beta-naphthol, resor- 
cinol, phenol, and phenylenc-diamine. 

The following Direct Colours, after being applied to eotton, may 
bo submitted to the above treatment, tlie colours produced being 
cliiefly blue, brown, and black 

Blue, — Dinzurine, Diazo Blue, Diamino Blue, Dianiinogenc. 

Brown , — Diazo Brown, Diamine Catch, Diamine Brown, Cotton 
Brown. 

Q rey and Blacl \ — Benzo Blue, Diazo Blue Black, Diazo Black, 
Diamine Black, Diazo Brilliant Black. 

{d) Bemzo Nitkol Colours. — ^T liese are eci*tain Direct Colours 
dyed on cotton in the ordinary manner, uliieh are then developed 
bypassing into a diazo solution— e.//,, diazotized para-nitranilint ^ 
Ac. Tho dyed colour here ]»liiyH tho part of a phenol or amine, 
and reacts with tho diazo compound to prodnee a now colour. 
The process is similar to the production of the lusolnble Azo 
Colours, the bota-naphthol which is there appli«*d to tho fibre 
being hero rejilacod by a Direct Colour. Tho colour of the latter is 
rcndcreii much deeper by the process, and also faster to washing 
and to the action of acids. The dyestuffs rcc()mmen<led for anpli- 
catiou in the manner described are : Benzo Nitrol Brown, Toiiiyl- 
ene Brown, Direct Fast Brown, Pluto Black, Direct Blue Black. 

Mordaiit Colours. — Tho colouring matters of this class include 
some of the most important dyestuffs employed, since they furnish 
many colours remarkable for their fastness to light, washing, and 
other influences. Employed by thoniselvcs, Mordant Colours are 
usually of little or no value as (iyestuffs, because, with some excep- 
tions, either they are not attracted by tho fibre, jwirticnlarly in the 
case of cotton, or tliey only yield a more or less fugitive stain. 
Their importance and value as dyestuffs are due to the fact that 
they act like weak acids and have the urojierty of combining with 
metallic oxides to form insoluble coloured compounds termed 
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'Makes/* which vary in colour according to the metallic oxide or 
salt employed. The most stable lakes are those in which the 
colouring matter is oombined with two metallic oxides^ a sesqui- 
oxide and a monoxide — t.g . , alumina and lime. In applying colour- 
ing matters of this class the object of the dyer is to precipitate 
and fix these coloured lakes upon and within the fibre, for which {itir- 
poHo two operations are necessary, namely, mordanting and dyeing. 
The mordanting oj^^tralion aims at lixinff upon the fibre the 
necessary metallic oxide or insoluble basic saU, which is called the 
mordant^ although the term is also applied to the original metallic 
salt employed, in the subsequent dyeing operation the mordanted 
nmterml is boiled with a solution of the colouring matter, during 
which the metallic oxide attracts and chemically combines with 
the colouring matter, produciim the coloured lake in siiv. on the 
fibre, which thus becomes dyeo. The mode of applying the mor- 
dants varies according to the nature of the fibre and the metallic 
Wilt employed, the diief mordants at present in use being salts 
(»f chromium, aluminium, tin, copper, and iron. The method 
of mordanting wool depends upon its proiHsrty of decomposing 
metallic salts, and fixing upon itself an insoluble metallic com- 
pound, when boiled in their solutions. This decomposition is 
laciliiatod by the heating and by the dilution of the solution, hut 
it is chiefly duo to the action of the fibre itself. The exact nature 
of the substance fixed upon the fibre has not in all cases been 
determined ; probably it is a compound of the metallic oxide with 
the wool-substance itself, which has the character of an amido- 
acid. The mordant most largely employed for wool is bichromate 
of potash, since, besides being simply applied, and leaving the 
wool with a soft feel, it yields with the various mordant-dyestuffs 
a largo variety of fast colours. The wool is boiled for 1 to 
hour in a solution containing 2 to 3 per cent, bichromate of 
potasli on the weight of the wool employed. During this operation 
the wool ut first attrac^ts chromic acid, which is gradually reduced 
to chromium chromate, so that the mordanted imre has finally a 
pale olive-yellow tint. In the dyebath, under the influence of a 
iKirtiun of the dyestuff, further complete reduction to chromic 
hydrate occura before it combines with the colouring matter. Not 
unfroquently certain so-called “assistants’* arc employed in small 
amount along with the hicliromate of potash — e.g,^ sulphuric acid, 
cream of tartar, tartaric acid, lactic acid, &o. The use of the 
organic acids here mentioned ensures the complete reduction of 
the chromic acid on the wool to chromic hydrate already in the 
mordant bath, and the pale greenish mordanted wool is hotter 
adapted for dyeing with cmoiirs which are susceptible to oxidation — 
s.y., Alizoi’in Blue. For siiecial purfioses chromium fluoride, chrome 
alum, Ac., arc employed. Alum or aluminiuiii sulphate (8 per 
cent.), along with achl TKitossium tartrate (cream of tartar) (7j[)er 
cent.), is used for brighter colours— ^.y., reds, yellows, Ac. The 
object of the tartar is to retard the moi^aiiting process and enHure 
the Ttenotration of the wool by the mordant, by preventing 8U|icr- 
ficiat jirocipitation through the action of ammonia lilierated from 
the wool ; it ensures the ultimate production of clear, bright, full 
colours. For still brighter colours, notably yellow and red, 
stannous chloride was at one time largely employed, now it is 
used loss fi'etjueiitly ; and the same may be said of copj)er and 
ferrous sulphate, which wore used for dark colours. SUk may he 
often mordanted in tlie same manner us wool, hut as a rule it is 
treated like cotton. Tlie silk is stooped for several hours in 
cold neutral or basic solutions of enromium chloride, alum, 
ferric sulphate, Ac., then rinsed in water slightly, and jiaBsed 
into a cold dilute solution of silicate of soda, in order to fix 
the monlants on the fibre os insoluble silicates. Cotton does not, 
like wool and silk, possess the ])roporty of decomposing metallic 
salts, hence the methods of mordanting this fibre are more complex, 
and vary according to the metallic salts and colouring matters 
employed, as well as the particular effects to be obtained. One 
method is to impregnate trio cotton with a solution of so-called 
“ sulphated oil ” or “Turkoy-rcd oil ” ; the oil-preimred material ia 
then dried and jMiBsed into a cold solution of some metallic salt — 
e,g.y oluminium acetate, basic chromium chloride, Ac. The mor- 
dant is thus fixed on the fibre as a metallic oleate, and after a 
passage through water containing a little chalk or silicate of soda 
to remove acidity, ond a final rinsing, the cotton is ready for 
dyeing. Another method of mordanting cotton is to fix the 
metallic salt on the fibre as a tannate instead of an oleate. This is 
efipctod by first steeping the cotton in a cold solutinii of tannic acid 
or in a cold decoction of some tannin matter, e.y., sumach, in which 
operation the cotton attracts a considerable amount of tannic 
acid ; after squeezing, the material is steeped for an hour or more 
in a solution of the metallic salt, and finally washed. The mor- 
dants employed in this case are various — e,g,, basic aluminium or 
ferric sulphate, basic chromium chloride, stannic chloride (cotton 
spirits), Ac. There are other methods of mordanting cotton besides 
tnose mentioned, but the main object in all cases is to fix an 
insoluble metallic compound on the fibre. It is interesting to note 
that whether the metallic oxide is united with the substance of the 
fibre, as in the case of wool and silk, or precipitated as a tannate, 


oleate, silicate, Ac., as in the ease of cotton or silk, it still has the 
power of combining with the colouring matter in the dyebath to 
form the coloured “ lake ” or dye on the material. 

The dyeing operation consists in working the mordanted material 
in a solution of the necessary colouring matter, the dyebath being 
gradually raised to the boilinjo^-point. With many colouring 
matters, e.y., with Alizarin, it is necessary to add a small per- 
conta^ of calcium acetate to the dyebath, and also acetic acid if 
wool 18 being dyed. In wool-dyein& also, the mordanting operation 
may follow that of dyeing instead of preceding it, in which case 
the boiling of the wool with dyestuff is tenned “stuffing,” and the 
subsemient developing of the colour by applying the mordant is 
termed “ saddening,’^ because this method has in the past been 
usually carried out with iron and copper mordants, which give dull 
or sou colours. The method of “stuffing and saddening” may, 
however, be carried out with other mordants, even for the pro- 
duction of bright colours, and it is now frequently eniidoyed with 
certain alizarin dyestuffs for the production of pale shades which 
require to be very even and regular in colour. There is still 
another method of applying Mordant Colours in wool-dyeing, in 
which the dyestuff and the mordant are applied simultaneously 
from the beginning; it is known as the “single-bath method.^’ 
It is only successful, however, in the case ofeortain colouring 
matters and mordants, to some of which reference will be made in 
the following i^aragraphs. 

The Natuhal Mordant Colours.— It is interesting to note 
that nearly all the natural or vegetable dyestuffs employed belong 
to the class of Mordant Colours, the most important of these 
being included in the following list : — Madder^ OochintaX^ Peach- 
wood, Sa 2 mnwo(Mif Limawood, Camwood, Barwood, Sandereicood, 
Old Fustic, Young Fustic, QmrcUroii Bark, Persian Berries, Weld, 
Lo^ood, 

Madder consists of the dried ground roots of RuHa tinctorvm, 
a plant of Indian origin. Formerly cultivated largely in France 
and Holland, it was long one of the most im])ortant dyestuffs 
employed, chiefly in the production of Turkey-red and in calico- 
printing, also in wool-dyeing. With the different mordants it 
yields very distiiutt colours, all fast to light and soap, namely, 
red with aluminium, orange with tin, reddish brown with 
chromium, purple and black with iron. Madder contains two 
closely allied colouring matters, namely, purpurin and alizarin. 
The latter, which is by far the most important, is now prepared 
artificially from the coal-tar product antnracene, and has almost 
entirely supei'sedod madder, 

CooniNKAL is the dried scale-insect Coccus-cacti, which lives on 
certain of the cac'^tus plants of Mexico and elsewhere. The rearing 
of cochineal was once a large and important industry, and although 
still pursued, it has seriously declined, in consequence of the dis- 
covery of the Azo Bcnrlots derived from coal-tai*. The colouring 
matter of cochineal, carminic acid, is believed by chemists to be a 
derivative of naphthalene, but its artificial production has not yet 
been accomplished. Cochineal dyes a purple colour with chromium 
mordant, crimson with aluminium, scarlet with tin, and grey or 
slate with iron. Its chief employment is for the purpose of dyeing 
crimson, and more esjiecially scarlet, on wool. Crimson is dyed 
by mordanting the wool witn alum and tartar and dyeing in a 
separate hath with ground cochineal. Scarlet on wool is obtained 
by the single-bath method, namely, by dyeing the wool with a 
mixture of stannous chloride (or nitrate of tiii), oxalic acid, and 
cochineal. It is usual to add also a small amount of tlie yellow 
dyestuff Flavine in order to obtain a yellower shade of scarlet. 
Tiio cochineal colours are very fast to light, but somewhat suscept- 
ible to the action of alkalis. 

Peachwood, Sapanwood, and Lihawood are usually refeiTed 
to as the “soluble red-woods,” because of the solubility in water 
of the colouring princijde they contain. They consist of the 
ground wood of various B|>ecies of CoesaXpinia found in Central 
America, the East Indies, and Peru. They all yield more or less 
similar colours with the different mordants— claret-brown with 
chromium, red with aluminium, bright red with tin, dark slate 
with iron. Owing to the fugitive character of all the colours to 
light, these dyewoods are now comparatively little employed in 
dyeing, being replaced by the Alizarin Colours. All tiiese dye- 
w'Qods seem to contain the same colouring principle, namely, 
brazilln, which, either before or during its union with the 
mordant, is converted by oxidation into the colouring matter 
brazilem. The chemical constitution of this substance has re- 
cently been definitely established, and it appears to bo a member 
of the 7 -pyrone group of colouring matters, to which several of 
the natural yellow dyestuffs also bdong. 

CABfwooD, Barwood, and Sanderbwood represent the so- 
called “insoluble red-woods,” their colouring principles being 
sparingly soluble even in boiling water. They are obtained from 
certain species of Pterocarpus and Baphia, large trees growing in 
the interior of West Africa. Their general dyeing properties are 
similar, a claret-brown being obtained with chromium mordant, 
a brownish red with aluminium, a brighter red with tin, and 
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purpluh brown with iron. Their chief emplovment is in wool- 
dyeiug. for Uie production of various shades of brown, being best 
applied by the ** stuffing and saddening” method above described ; 
but since the colours are ibgitive to light, they are now very 
largely replaced by Alizarin. A brown on wool is obtained by 
first Imiling for one to two hours in a decoction of the ground wood 
(50 per cent.), and then boiling in a separate bath in solution of 
bichromate of potash (2 per cent.) for half an hour. These dye- 
woods are also employed by the indigo-dyer, in order to give a 
brownish ground colour to the wool previous to dyeiug in the 
indigo vat, and thus obtain a deeper, fuller blue. The colouring 
matters contained in these dyewoods have not been exhaustively 
examined. 

Old Fustic is a yellow dyestuff, and consists of the wood 
of the dyer's mulberry tree, Moras iimtoria^ which grows in 
Cuba, Jamaica, Ac. It is still an important and largely used 
dyestuff, being cheap, and the colours obtained from it being 
satisfactorily fast to light and other influences. With chromium 
mordant it yields an olive-yellow or ** old-gold” shade; with 
aluminium, yellow ; with tin, a brighter yellow ; with iron, an olivc- 

g reen. It is chiefly employed in wool-dyeing along with other 
yestuffs, and furnishes the yellow in compound shades. Two 
colouring principles exist in Old Fustic, namely, morin and 
maolurin, the former bein^ the moat important, and generally 
regarded as the true colouring matter. 

Youno Fustic consists of the wood of the sumach tree, IQlus 
eotinust which grows in Italy and Southern Kuro|)e. Its general 
dyeing pro|)erLieB are similar to those of Old Fustic, although the 
various mordants give somewhat different colours, notably the tin 
mordant, which gives a brilliant orange-yellow. All the colours 
obtained are very fimitivo to light, hence this dyestuff is now of 
little importance. The colouring matter of Young Fustic is called 
fisetiu. 

Queboitron Bark consists of the inner bark of an oak-tree, 
Qaercua tinetoriaf which grows in the North American States. 
It dyes somewhat like Old Fustic, but gives with aluminium and 
tin monlants brighter yellows, for which colours it is chiefly used. 
The colouring principle of Quercitron Bark is called quercitrin, 
which by the action of boiling mineral acid solutions is decom- 
posed, with the production of the true colouring matter termed 
quercetin. 

So-called Flavine is a commercial preparation of Quercitron 
Bark consisting of quercitrin or of quercetin ; it is much used by 
wool-dyers for the production of bright yellow and orange colours. 
Wool is dyed in single bath by boiling with a mixture of Flavine 
(8 jier cent.), stannous chloride (4 per cent.), and oxalic acid 
(2 per cent.). Flavine is used in small quantity along with 
cochineal for dyeing scarlet on wool, 

Persian Berries are the dried unripe fruit of various species 
of Jthamnus growing in the Levant The general dyeiug proper- 
ties are similar to those of Quercitron Bark, the orange colour 
given with tin mordant being particularly brilliant. The high 
price of this dyestuff causes its employment to be somewhat 
limited. The colouring matter of Persian Berries is called 
xanthorhamnin, which by the action of fermentation and acids 
yields the true dyestuff rhamnetin. 

Weld is the dried plant Jlessda luteola^ a species of wild 
mignonette, formerly largely cultivated in Europe. Its dyeing 
properties resemble those of Quercitron Bark, but the yellows with 
aluminium and tin mordants aro much brighter and purer, and 
also faster to light. It is still used to a limited extent for dyeing 
a bright yellow on woollen cloth and braid for the decoration of 
military uniforms. Quite recently the colouring matter of Weld, 
namely, lutoolin, has been prepared artificially, but the process is 
too expensive to bo of practical use. 

Logwood is the heart-wood of HcsmcUoxylon camjiechianum, a 
tree growing in Central America. It is the most important 
natural dyewood at present employed, being largely used for 
dyeing dark blues and black on suk, wool, and cotton. With 
onromium and aluminium mordants logwood dyes a dark blue, and 
even black ; with tin, a dark purple; and witn iron, black. The 
colours are only moderately fast to light. On wool the mordant 
IS bichromate of potash, on cotton and silk an iron mordant is 
employed. Before use by the dyer the logwood is ground and 
aged or oxidized, by allowing moistened heaps of the ground 
wood to ferment slightly, and by frequently turning it over to 
expose it freely to the air. By this moans the colouring principle 
hfismatoxylin which logwood contains is changed into the true 
colouring matter heematein. The constitution of this colouring 
matter has been recently discovered ; it is veiy closely allied to 
the brazilin of Peaohwood, Sapanwood, and Limawood, and is also 
a member of the y-pyrone group of oolonring matters. 

The importance of the above-montionea natural dyestuffs is 
gradually diminishing in fiivour of mordant dyestuffs and others 
derived from coal-tar. Old Fustic and Loipvood are mrhaps the 
most largely used, and may continue to be employed for many 
years, o^ng to their comparatively low price. 
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The Artificial Mordant Colours ore well represented by 
Alizarin, the colouring matter of the Madder root, which was the 
first natural dyestuff prepared artificially in 1868 from the coal- 
tar product anthracene. For this reason many of these colours 
aw frequently referred to as the Alizarin Colours. At the present 
time, however, there are numerous Mordant Colours which are 
prepared from other initial materials than anthracene ; they are 
not chemically related to Alizarin, and for these the term Alizarin 
Colours is therefore inappropriate. The property, wliich Mordant 
Colours possess in common, of combining witli metals and pro- 
ducing lakes, which readily adhere to the fibre, dojiciids upon their 
chemical constitution, more x^i'ticularly upon the general and 
relative position in the moloculo of certain side atomic groujis. 
In Alizarin there are, for example, tw'o characteristic hydroxyl 
groups (OH) occupying a special (ortho) i»osition in the molecule 
— ue.f they are next to each otlicr, aufl also next to one of the 
so-called ketone m-oups (C : 0). In other Mordant Colours there 
are carboxyl (COOH) as well as hydroxyl groups, which are all- 
important in this respect In addition to this, the general <lyeing 
prowrty is iiifluencod by the constitution of the n»oleculo itself, 
and by the presence of other Bide-p-onijs, s,g., NH.^, HSO.„ Ac., 
which modify the colour as to solubility or hue. Hence it is that 
the members of this groim, while |)u8sessing the mordant-dyeing 
property in common, differ materially in other points. Some, 
like Alizarin, are not in tlieiuselves to be regarded as colouring 
matters, but rather as colouring pinciplcs, because they only 
yield useful dyes in combination with metallic oxides. Accord- 
ing to their constitution, these may yield one or many colours 
with the various metal lit*, oxides employed, and they arc used for 
cotton as well as for wool and silk. Other Mordant Colours, e.g,, 
many of the Direct Colours and others, are capable of dyeing either 
the veptable or animal fibres without the aia of a mordant ; they 
are fully develo))od colouring matters in themselves, and possess 
the mordant dyeing projieiiy as an adrlitioual feature, in con- 
sequence of the details of their chemical constitution, to which 
reference has heen made in the foregoing paragraphs. As a rule 
these yield, at most, various shades of one colour with tlie different 
oxides, and are only suitable for the animal fibres, particularly wool. 

lu the following list, the most important artificial Mordant 
Colours are arranged according to the colour they give in con- 
junction with the aluminium mordant, unless otherwise indicated. 
Those wdiich dye the animal fibres, even without mordants, are 
given in italics ; some are Direct Colours possessing mordant-dyeing 
projierties, others are sulphonic acid derivatives of Alizarin Colours, 
suitable for w^ool but not for cotton. 

iferf.— -Alizarin, Anthrapurpurin, Flavopurpurin, Purpurin, 
Alizarin Bordeaux, Alizarin Garin^t K, Alizarin Maroon, 
Alizarin S, Cloth Diamine Font Ecd^ ArUhracem Fed* 

Ora-nge anvd Yellow . — Alizarin Orange, Alizarin Orange G, 
Alizarin Yellow jmste. Alizarin Yellow A, Alizarin Yellow 
C, Anthracene Yellow, Galloflavin, FusUn, Alizarin 
Yellow 00 f Alizarin Yellow Diamond Flavin O, 
Chrwne Yellow D, Crampsall Yellow^ Fast Yellov\ 
Diamond Yellwo^ Bens/o Oramje if, Cloth Orange^ Car- 
haaol YelloWf Chrifsamine, 

(ircc»ft.-~Coeruloin, Cceralein S, Alizarin Green S, Fast Green 
(Fe), Naphthol Green (Fe), Dioxin (Fo), Gambine (Fe), 
Azo Orem, QaXlanil Green, AlizaHn Green O and B, 
Acid Alizarin Orem, Alizarin Cyanine Green, Diamond 
Green. 

Bine. — Alizarin Blue, Alizarin Blue S, Alizarin Cyanine, 
Anthracene Blue, Brilliant Alizarin Blue, Alizarin Indigo 
Blue S, Add Alizarin Blm, Brilliawt Alizarin Cyanine, 
Alizarin Saphirole, Oallanilide Blue, Delphine Blue, Oa/la^ 
mine Blue, Celestine Blue, Chrome Blue, Gallaziue A, 
Fhenocyanine, Corefne. 

Purple and Violet, — Galleiu, Oalloeyanine, Chrome Violet. 

Brovxti. — Anthracene Brown, Chromogen, Cloth Brown, Diamoml 
Brown, Alizarin Brown, Fast Brown. 

Black. — Alizarin Black, Diamond Blade, Alizarin Blue Blaek, 
Alizarin Cyanine Black, Alizarin Faet Qrey, Chromeirope. 

A brief description of the application of a few of the more im- 
portant of the above colouring matters will suffice. 

Alizarin, Anthraturpurin, and Flavopurpurin give somc- 
wdiat similar shades with the different mordants, namely, brown 
with chromium, red with aluminium, orange with tin, and purple 

with iron mordant. . , , . , i .u 

In tcocf-dycing they are applied along with other Mordant 
Colours on chromium mordant for the production of a large variety 
of compound shades, browns, drabs, greys, Ac., tJio presence of 
acetic acid in the dyobath being advantageous. When alum and 
tartar mordant is employed, for the production of reds, it is 
necessary to add a small amount (4 per cent.) of calcium acetate 
to the dyebath, in order to neutralize the strong acidity of the 
mordanted wool, and to furnish the calcium of the colour-lake 
fixed upon the fibre, which is regarded as an aluminium-calcium 
compound of the colouring matter. 
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In cotUm-AjvXtia the above colouring matters are chiefly used for 
the production of so-called Turkey-red, a colour retnarkahle for its 
brilliancy and its fastness to light and soap. These properties are 
due to the preparation of the cotton with oil, in addition to the 
ordinary mordanting and dyeing, whereby there is fixed on the 
tibra a {lormaneut and stable lake, in which aluminium and oaldum j 
are combined with Alizarin and some form of oxy-fatty acid. In 
the older )>roeosscs employed, the protiaration of the cotton with 
oil was etrcob3d by paasing the material several times through 
emulsions of olive-oil and potassium carbonate solution ; at a 
later date, and even now in the case of cloth, the cotton is first 
impregnated with hot oil (Hteiner’s process), then passed through 
solutions of alkali carbonate. After the preparation with oil or 
oil-emulsions, the cotton is “stovod,”T.e., heated for several hours 
in special chambers or stoves to a temperature of about 70** 0., 
during which operation the oil is decomposed and oxidized and 
bec'oraoB indcliblv attached to the fibre. The oil-prepared cotton 
is steeped in cold solutions of basic aluminium sulphate or acetate, 
washed, dyed with Alizarin, and finally boiled for several hours 
with soa]) solution under pressure in order to bnghton the colour. 
In the more recent and much more exjjeditious “ sulphatod-oil 
process,” castor-oil is employed instead of olive-oil, and before use it 
IS submitted to a treatment with sulphuric acid, the sulpliated oil 
thus obtained being finally more or less neutralized with alkali. 
The cotton is impregnated with this sulphated-oil solution, dried, 
mordanted with aluminium acetate, dyed, dried, steamed, and 
soaped. The operation of sbrnming plays an important ]iart in 
brightening aiicl fixing the colour-lake on the fibre. In these and 
all other Turkey-red }iroccsses, the oil, probably in the form of an 
oxy-fatty acid, acts as a fixing agent for the aluminium and enters 
into the composition of the red lake, imparting to it both brill- 
iancy and permanency. 

Aijzakin S is a siilphonic acid derivative of Alizarin, and since 
it is much more soluble, it] readily yields level colours. Hilk is 
dyed in a similar manner to wool, the fibre being mordanted by 
the ordinary methods and then dyed in a separate bath. 

Diamine Fast Red is applied to cotton os a Direct Colour, with 
the addition of soda or soap to the dyebath. By treating the 
dyed colour with a stilution of fluoride of chrominni, its fastness to 
washing is material ly iucreas(Hl. Wool is dyed in a similar manner, 
sodium sulphate being added to the dyebath, and the dyed colour 
treated with fluoride of chromium or bichromate of jiotash. The 
colour is so extremely fiust to light and to milling on wool that it 
may well servo as a substitute for Alizarin. 

Ai.izahin Okange is employed in the same manner as Alizarin. 
In wool-dyeing it is usually applied on chromium monlaut for 
browns and a variety of compound shtules in combination with 
other Alizarin Colours and dye wood extracts, leas frequently on 
ainminimn monlant. 

Galloflavin is used in w'ool and silk dyeing on chromium 
mordant as a substitute for Fustic and other yellow dyewoods, 
to furnish th(t yellow part of coiripound sliades. 

The Alizarin Yellows, H and OG, Anthracene Yellow, Dia- 
mond Flavine, Chrome Yellow, Diamond Yellow, Carbazol Yellow, 
Chrysamine, Ac., are Direct tkdours with morrlant-dycing pro- 

J tertics. They also serve as substitutes for Fustic iu wool or silk 
lyeiug, and are dyed cither on a cliromium mordant, or first in 
an acid bath and afterwards saddened with bichromate of potash. 

CceuitleIn is fMuj)loyed in dyeing wool, silk, or cotton with 
aluniiniiim or chromium mordants, either as a self-colour or for 
compound shades. With aluminium mordant the colour is a 
moderately bright green, more particularly on silk ; with chromium 
mordant, an olive-greeu. Cmrulein S is the more soluble bisulphite 
compound of the ordinary Crerulein. It is applied in the same 
manner, care being taken, however, to dye for some time (one 
hour) at a temperature not exceeding 60'’ C. until the bath is 
nearly exiiaiistcfh and then only raising the temperature to the 
boiling-point. Without this precaution (Jajrnlcin S is decom- 
posed, and the ordinary insoluble Ca:ruleiTi is precipitated. The 
colours obtained are very fast to light. 

Fast Green, Dtoxine, and Gambine are chiefly of use in 
calico- printing and in wool-dyeing. With iron mordant they 
yield olive-greens, which on wool are extremely fast to light. 
Cotton is impregnated with ferrous acetate, dried, aged, and fixed 
with sili(‘^te of soda, then dyed in a neutral bath. Wool is 
mordanted with ferrous sulphate and tartar (3 i)or cent, of eacdi) 
and dyed in a neutral bath. 

Acid Alizarin Green, Alizarin Cyanine Green, and Dia- 
mond Green, all dye wool direct in a bath acidified with acetic 
or siilphurio acid, and the dyed colour may be afterwards fixed or 
saddened iivith bichromate of i^tash, or they may be dyed on 
chromium-mordanted wool. first method is very useful for 

{uile sharles, since the colours are vexy level or regular. 

Alizarin Blue is a dark blue dyestuff which, owing to the 
fastness of the colours it yields, has for many years been reganled 
as a worthy substitute for Indigo in wool-dyeing. It is applied in 
the same manner as Alizarin, the chromium mordant being alone 
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employed. Alizarin Blue S is the soluble sodium bisulphite com- 
pound of Alizarin Blue ; it corresponds, therefore, to the above- 
mentioned Oceralem S, and in its application the same precautions 
as to the temperature of the dyebath are necessary. The fastness 
of the dyed colours to light, milling, and acid satisfy the highest 
requirements. 

Alizarin Cyanine, Anturacenb Blue, and Brilliant 
Alizarin Blue were discovered later than the above-mentioned 
Alizarin Blues, and, owing to their greater aolubility and other 
advantages, they have largely replaced them as substitutes for 
Indigo. They are dyed on chromiimi-mordantod wool, silk, or 
cotton, and yield dark purplish or greenish blues, according to 
the particular brand employed. The fastness of the dyed colours 
to light, and general durability, are very satisfactory, hut in 
fastness to milling and acids they are to some extent inferior to 
Alizarin Bine. 

Gelestine Blue and Chrome Blue dye purplish blue and 
bright blue respectively, and are dyed in the ordinary way upon 
a chromium mordant. Tlie (wlours they yield are inferior to the 
Alizarin Colours in fastness to light, but on account of their clear 
shades they are often used for brightening other colours. 

Brilliant Alizarin Cyanine and Alizarin Sapiiirole are 
true Alizarin Colours, and |)OB8eBB the same fastness to light as 
other colours of this class. Unlike most of the Alizarin Colours, 
they are capable of dyeing wool satisfactorily without the aid of a 
metallic mordant— namely, with the addition of sulphuric acid to 
the dyebath, in the same manner as the Acid Colours. If necoH- 
sary, the dyer] colours may be treated with hichroriiate of potash. 
The colours thus producca are very fast to light and very level, 
henee these dyestulls are valuable in the production of the most 
delicate compound sbodcs, such as drabs, siates, greys, Ac,, which 
are desired to be fast to light. Alizarin Saphirole dyes clear blue, 
tlie colour ]»roduced being much more brilliant even than those of 
Brilliant Alizarin Cyanine. 

GalleVn, Gallocyanine, and especially Chrome Violet, dye 
somewhat bright purple shades, and are lienee frequently employed 
for brightening other colours, but they are only moderately fast to 
light. They are a]>pli6d in the usual manner on a chromium 
mordant. 

Anthracene Brown is largely employed in the production of 
conqiomKl shades. It dyes a dark, somewhat reddish, brown on 
chromium mordant, the colour being very oven and extremely fast 
to light. 

Cmromogen is a grcyisli white |)owder, readily soluble in water, 
with a pale brown colour. It is attracted and absorbed by wool 
in a boiling acid bath ; at this stage the wool remains colourless, 
but by subsequently boiling it with a little bichromate of potash 
in the same or in a separate bath the absorbed chromogen is 
oxidized and the brown colour is developed. 

Alizarin Black is dyed on chromium mordant in the same 
manner as Alizarin, and is used as a self-colour or in combination 
with other Alizarin Colours. 

Diamond Black and the following three colours mentioned in 
the list are very useful for dyeing good blacks on wool, fast to light 
and acids. Thci wool is first dyed with the addition of acetic and 
finally sulphurh; acid. Y'hen the dyebath is exhausted, bichromate 
of potash (2 per cent.) is added, and boiling is continued for half 
an hour longer. 

CuKOMOTRorE, of which there are several brands, is an Acid 
Colour which is applied to wool in an acid bath in the usual 
manner. The red or purple colours thus obtained are saddened in 
the same bath with bichromate of potash and changed into black, 
the colouring matter being oxidizca and simultaneously combined 
wiUi chromium. 

MlsoellaaeouB Colours. — Under this head there may be arrangnl 
a few dyestuffs which, although capable of inclusion under one or 
other of the fore^ing groups, it is more convenient to treat of 
separately. Indigo, Aniline Black, and Catechu, for example, 
might bo placed in the class of Develo])ed Colours, since they are 
all developd on the fibre, and indeed by the same method — namely, 
by oxidation. 

Indigo is one of our most important blue dyestuffs, which 
has been employed from the earliest times. It may be obtained 
from various plants, the chief of which are the European woad- 
plant Jsat'is tinctoria, the Chinese and Japanese indigo-plant 
Folygonum iineiotinm^ and the indigo-plant of India, Ii^igofera 
tiiMtoria^ Ac., but the chief supply is obtained from the last- 
mention^ ))lant, which is largely cultivated in India. Curiously 
enough, the living plant contains no indigo, but an indigo-yielding 
substance called indican, which is converted into indigo during the 
process of extraction by the joint influence of fermentation and 
oxidation, there being simultaneously separated a sugar product 
called Indiglnoine. In India the fresh plants are steeped in large 
tanks containing water ; fermentation soon begins, and lasts for 
about fifteen hours, when it subsides ; at this stage a clear yellow 
liquor is drawn off into shallow tanks, and there agitated in contact 
with the air, whereby the indigo is produced ana precipitated as 
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a dark blue powder. After drawing off the anpematant liquid, the 
eediment of indigo is boiled with water to prevent further deetruc- 
tive fermentation, and tlien collected on filtering framea, the 
drained pasty indigo being finally pressed ; the press-cakes are out 
into the form of cubes, which are nnally dried in o^^en-air sheds. 
In 1878 Professor Baeyor succeeded in prepari^ indigo by artificial 
meaiis from the coal-tar product toluene. Two years later ho 
devised another motiiod, the initial substance being cinnamic acid. 
This process, known as the '*propiolic-aoid’* method, was for a 
brief i)enod carried out on a commercial scale, the pnKluct **pro- 
piolic acid ” bein^ employed by calico-printers and only converted 
by them into indigo-blue during the process of application. Since 
then, chemists have found it possible to prepare artificial indigo by 
various methods, but few of these have given any groat promise of 
commercial success. In 1890, however, Heumanu astonished tho 
chemical world by preparing indigo from such simple materials as 
aniline, acetic acid, chlorine, and alkali, the immediate mother- 
substance, prepared from the first three, being so-called phenyl- 
glycoooll, which requires simply to be melted with alkali and 
dissolved in water to yield the indigo. Difficailties as to the yield 
of indigo obtained soon caused this process to be abandoned in 
favour of one closely akin to it, in which the carboxylic ai'id 
derivative of phenyl-glycocoll is similarly melted with alkali. 
This substance is derived by successive stages from anthranilic 
acid, phthalimide, phthalic acid, and finally naphthalene. Tliis 
last-mentioned substance, which has now therefore become the 
initial material, is obtained in largo quantity by the direct dis- 
tillation of coal-tar. Since 1897 the manufaeturo of indigo from 
naphthalene on a commercial scialo lias boon ctirried on by one of 
the large Gorman colour-manufacturing firms (Bodlsche Anilin 
and Soda Fabrik) with every appearant^c of success, so much so 
tliat tho indigo-idaiiters of India have been compellod to adopt 
improved mothods in order to reduce the cost of production. At 
tho present time natural and syntlietiii indigo are entering upon a 
period of commercial competition with each other, and time alone 
can show which can be produced at the lowest pri(;e and be 
ultimately successful in tho conflict. It is well to emphasize tho 
fact tliat tho colouring matter indigotiti is identical in both tho 
artificial and natural [)rodu<!ts, but in the latter it is accompanied 
by other substances, notably indigo-ro<l (iiidirubin), indigo-brown, 
and indigo-gluteii. Tho first is a dyestuff similar in general 
properties to indigo-blue, but yielding purple shades instead of 
blue *, the rest may bo re^rded as impurities. An exaggerated 
importance has been attadied by some dyers to tho })rcsenoe of 
these accompanying substances in natural indigo, as giving fulness 
and depth to tho dyed colour, but tliese effects may also be obtained 
with artificial indigo by employing suitable means ; and in the case 
of indigo-red this, too, can oe made artificially if required. 

As to the methods of application in dyeing, they are the same with 
both dyestuffs, and these may bo now briefly described. Indigo, 
being insoluble in water, would be of no use in dyeing if it wero 
not capable of being rendered soluble. This is effected in two 
ways, oorresponding to which there are two mothods of dyeing with 
indigo. One method consists in dissolving tho indigo in very 
strong sulphuric acid, whereby it is converted into indigotiii- 
disulphoiiic acid (Indigo Extract), which is readily soluble in water. 
This substance belong to the group of Acid Colours ; hence it is 
applied to the animal fibres, wool and silk, by boiling in a solution 
of the colouring matter slightly acidified with sulphuric acid. Tho 
second and most imtxirtant method is based on the fact that 
under tho influence of reducing agents substances capable of 
yielding nascent hydrogen) indigo-blue is changed into indigo- 
white, which is soluble lu alkali, tho solution thus obtained being 
called a ** vat.’* If textile materials are steeped in a clear yellow 
solution of the reduced indigo and then exposed to air, tho indigo- 
white absorbed by the fibre is oxidized and reconverted into indigo- 
blue within and upon the fibre, which thus becomes <^od blue ; 
this is the so-called “indigo- vat” method of dyeing. Comparing 
tho two methods, tho “indigo-extract method” is only appiicublo 
to tho animal fibres, and although it gives brighter colours, they 
are fugitive to light and aro decolorized by washing with alkaline 
solutions ; the “vat method” is applicable to all fibres, and givos 
somewhat dull blues, which are very fast to light, washing, Ac. 

Cotton is dyed by moans of tho *'lime wrd comwrnw tho 
“ziac powder vatf or the hydrosyZphite ml. In tho first- 
mentioned vat tho ingredients are quicklime, ferrous sulphate, and 
indigo ; the lime decomposes tho ferrous sulphate and precipitates 
ferrous hydrate ; this quickly absorbs oxygen from tho water present, 
with the liberation of hydrogen, which at once combines with the 
indigo to form indigo- white, this in turn dissolving in tlio excess 
of lime present. The ingredients of tho zinc powder vat are zinc 
powder, lime, and indigo ; in tho presence of the lime and indigo 
the zinc takes up oxygon from the water, liberating the liydrogen 
necessary to reduce the indigo, as in the previous vat. The con- 
stituents of the hydrosulphite vat are hydrosulphito, or more 
correctly hyposulphite of soda, lime, and indig;o. Tho reouisite 
hyposiuphite of soda is prepared by allowing zinc powder (18 lb) 
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to act upon a cold concentrated solution of bisulphite of soda 
(17 gallons of sp, gr. 1*225), taking care to avoifl, as much us 
mssible, access of air and any heating of tlio mixture, to prevent 
decomposition. The solution thus obtained is thoroughly neutral- 
ized by the addition of lime ; and after settling, tho dear liquor is 
used for the vat, along with indigo and lime. Hero again the 
hyposulphite takes up oxygen from the water and lil»erates the 
necessary hydrogtju. It is found convenient to prepare, in the tirst 
instance, a very concentrated standard of reduced indigo, and to 
add ns much of this to the dye-vat as may be required, along with 
lime and a little hyjK>sulpidte of soda. Tho advantages of lliis 
vat arc tliat it is easily prtJpared and that there is very little 
sediment ; moreover, it can bo cini»loycd in dyeing wool as well as 
cotton, and it is now very generally in use. The vat usually 
emidoyed for dyeing wioo/ is the so-callcd “woad vat,” which 
diiiers from tho foregoing in that the hydrogen necessary to reduce 
the indigo and bring it into solution is furnished, not by tho 
action of chemical agents, but by means of fermentation. The 
ingredients of tho woad-vat are indigo, woad, bran, madder, and 
lime. The woad hero employed is prepared by grinding the h aves 
of tho woad plant {laatis tinetxyria) to a paste, which is allowed t(» 
ferment and then partially dried. It serves as ilm ferment to 
excite lactic and butyric fermentation with the aid of the bran 
and inarldor, the necessary hydrogen being thus evolved. Exces- 
sive fermentation is avoided by making timely additions of lime ; 
sluggish fermentation is a(»:elorated by ad<riti(mH of bran nnd 
slightly raising tho temperature. When the reduction and coin - 
pleto solution of the indigo is cflcctcd, the vat is allowed to settle, 
and the woollen matonal is immersed and moved about in tho 
clear liauor for half an hour to two lioiiis, aecoiding to the shade 
requirea, then 8<pieezed and exposed to the air in order to develop 
the blue colour on the fibre. 

Animnk Black differs from otber dyes in that it is not sold aaa 
ready-mado dyestuff, but is proflmted in situ upon the fdjie by 
the oxidation of aniline. It is chiefly used for cotton, also for silk 
and cotton-silk union fabricsj, but seldom or not at all lor wtKd. 
Broperly apjdied, this colour is one of the most jKirinaneiit to li-jlit 
and other inlluences with which w'e aro acquaintetd. One method 
of dyeing cotton is to work the mat(‘rial for about two hours in a 
cold solution containing aiiiliiio (10 }>arls), hydrochloric acid (20 
parts), bichromate of potash (20 parts), sulphuric acid (20 parts), 
and ferrous sulphate (10 parts). The ferrous sulj>hatc here 
employeil is oxidized by tho chromic acid to a fcrriit salt, which 
serves os a carrier of oxygen to the aniline. This method of dyeing 
is easily carried out, and it gives a good black ; but siin’e much of 
tho colouring matter is precipitated on the fibre superficially as well 
as in tho bath itself, tlic colour has the drsfeet of rubbing oil*. 
Another method is to impregnate the cotton with a solution con- 
taining aniline hydrochlorate (85 parte), neutralized with addition 
of a little aiillino oil, sodium chlorate (10 parts), ammonium 
chloride (10 parts). Another mixture is 1*8 part aniline salt, 12 
pirte ]>otas8ium ferrocyanidc, water (200 |>arte), (3*5) potassium 
chlorate dissolved in w’atcr. After squeezing, the niaterial is 
mssed through a spec’ial oxidation chamber, die air of which is 
leatod to about 50“ U. and also supplied with moisture. This 
oxidizing or ageing is continuous, tho material passing into the 
chamber at one end in a colourless condition, and after about 20 
minutes iNissing out again with the black fully dovelojied, a final 
treatment w’itli hot chromic acid solution and soaping being 
necessary to complete tho process. In this method, cm ploying 
the first’ mentioned solution, chlorate of copiicr is formed, and this 
being a very unstable compound, readily decomposes, and the 
aniline is oxidized by the liberatml chlor-oxygeu (impounds. The 
jiresenco in tho mixture of a metallic salt is very im|.x)rtant in 
aiding the development of the black, and for this j)ur})ose salts of 
vanadium, cerium, and copper have proved to be spctdally useiul. 
Tho chemistry of aniline black is still incomjdcto, but it would 
appear that there are several oxidation produed-s of aniline. The 
first product is so-callcd emcraldine, a dark green substance of tlio 
nature of a salt, ivhich by treatment wdth alkali yields a dark 
blue base called azurine. Tho further oxidation of emorahline 
ields iiigranilino, also a dark green salt, but the free base of whi<di 
os a violet black colour. Tho latter becomes greenish under the 
influonco of acids, especially sulphuric acid, and explains the 
defect knowm as “greening” which isdovulot»ed in ordinary aniline 
blacks during exposure to air. By a supplementary oxidation 
wdth chromic acid such a black is rendered nngrt!enable, tho 
nigraniline being probably changed into the more stable chromate 
of nigraniline. 

Catbchit is a valuable broivn dyestuff, obtained from^ various 
species of Acacia, Arcca, and Uiwarui growing iii India. The 
wood, leaves, and fruit of these plants are extracted with boiling 
water ; tho decoction is then evajKirated to dryness or to a pasty 
consistency. Catechu is largely used by the cotton dyer for tho 
production of brown, drab, and similar colours. It is seldom 
employed for wool. Cotton is usually dyed by boiling it for about 
one hour in a decoction of catechu (100 per cent.) containing 
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eoni^er Bulphate (5 per cent.)- After ^ueeziiig, the material » 
boiled for about fifteen minutes in a solution of biohromate of potash 
H ois. per gal. ), then washed and dried. By repeating the opera- 
tions two or three times, deeper shades are obtained. During the 
boiling with catechu the cotton attracts the active principles 
oitechin and catechu-tannic acid, but it thus acquires oniv a pale 
brown colour ; in the bichromate of potash, however, these are 
oxidized to form insolublo japonic acid, which permeates the 
fibre, and a deep brown colour is thus develojied. Catechu browns 
are fast to a variety of infiuenoes, e.g., washing, alkalis, acids, &c., 
but loss so to light. Catechu has been recently much emploved, in 
conjunction with cop{U)r sulphate, for dveing tlie so-called khaki- 
brown on woollen material for inilitai^ clothing. On silk, catechu 
is much used for weighting pur|H>8e8 in dyeing black. 

BKineral Oolours. — These include Chrome Yellow, Iron BulT, 
Prussian Blue, and Manganese Brown. 

CiiiioMK Yellow is only useful in cotton -dyeing as a self-colour, 
or for conversion into Chrome Orange, or, in conjunction with 
Indigo, for the production of fast green oolours. Tlie cotton is first 
impregnated with a solution of load acetate or nitrate, squeezed, 
and then passed through a solution of sodium sulphate or lime 
water to fix the lead on the fibre, as siiljihate or oxide of lead. 
The material is then passed through a solution of bichromate of 
potash. The colour is changed to a rich orange hy a short, rapid 
passage through boiling tiiifk of lime, and at onco washing with 
water, a basic chromate of lead being thus produced. The colour 
is fast to light, but has the defect of being blackened by sulphuretted 
hydrogen. 

’ IiiuN Buff is produced by impregnating the cotton with a 
solution of ferrous sulphate, srmeezing, imssing into sodium hytlrate 
or carbonate solution, and finally ex|)osing to air, or juissing 
through a dilute solution of bleaching powder. The colotir 
obtained, which is virtually oxide of iron, or iron-rust, is fast to 
liglit, but readily removed by acuds. 

PiiussiAN Blue is applicable to w’ool, cotton, and silk, but since 
tlie intro(hiotion of coal-tar blues its employment has been very 
restricted. The colour is readily obtained on cotton by first 
dyeing an irou-buif, according to the method just described, 
and then passing the dyed cotton into au‘ acidified solution of 
IKitassium ferrocyaiiide, wlien the blue is at once developed. A 
similar melliod is employed for silk. Wool i.s dyed by heating 
it ill a Kohitiou containing potassium fcrricyanido and sulphuric 
acid. The colour is developed gradually as the temperature rises ; 
it may bo rciidrrod brighter by the addition of stannous chloride. 
On wool and silk, Prussian blue is very fast to light, but alkalis 
turn it brown (ferric oxide). 

Manganehf. Brows is applied in wool, silk, and cotton dyeing. 
The animal fibres arc readily dyed by boiling with a solution of 
potassium permanganate, which, being at first absorbed by the 
fibre, is readily reduced to insolublo lirowu manganio hydrate. 
Imitation furs are dyed in this manner on w^ool-plusn, the 
tijiH or other parts of the fibres being bleached by the application 
of sulphurous acid. Cotton is dyed by first impregnating it with 
a solution of manganous chloride, then dyeing and passing into a 
hot solution of caustic soda. There is thus precipitated on the 
fibre manganous hydrate, which by a short passage into a cold 
dilute solution of bleaching powder is oxidized and converted into 
the brown manganic hydrate. This manganese bronze or brown 
colour is very susceptible to, and readily bleached by, reducing 
•gents; hence by tno application of these, in conjunction with 
various dvostuffs, the calico-printer is able to produce a pleasing 
variety of so-called coloured discharge patterns. 

With rosiHict to the question of colour, we meet with 
two kinds of substances in nature, those which possess 
colour and those whicli do not. Why this 
difference 1 The ])hysiciat says the former are 
bodies which reflect all the coloured rays of 
the spectrum composing white light — if opaque, they apjjear 
white ; if transparent, they are colourless. The latter are 
bodies which absorb some of the spectrum rays only, reflect- 
ing the remainder, and those together produce the impression 
of colour. A black substance is one which absorbs all the 
spectrum rays. The fundamental reason, however, of this 
difference of action on the part of substances towards light 
remains still unknown. All substances which (xissess colour 
are not necessarily dyestuffs, and the question may lie again 
asked, Whyl It is a remarkable circumstance that most 
of the dyestufiOs at present employed occur among the 
80-called aromatic or benzene com|K)unds derived from 
coal-tar, and a careful study of these has furnished a 
general explanation of the }X)int in question, which briefly 
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is, that the dyeing property of a substance depends upon 
its chemical constitution. Speaking genei^ly, those 
colouring matters which have tJie simplest constitution are 
yellow, and as the molecular weight increases, their colour 
|)asse8 into orange, red, violet, and blue. In recent years 
chemists have begun to regard the constitution of nearly 
all dyestuffs as similar to that of Quinone, and some oven 
believe that all coloured organic compounds have a 
quinonoid structure. According to O. N. Witt, a colour- 
less hydrocarbon, benzene, becomes coloured by the 
introduction of one or more special groups of atoms, which 
he terms the colour-bearing or clironu^horous groups — e.^., 
NOjj, - N : N - , &c. Benzene, for example, is colourless, 
whereas nitro-b(3nzeno and ozo-benzene are yellow. Such 
com{)ouuds containing chromophorous groujis are termed 
chromogens, because, although not dyestuffs themselves, 
they are cajiable of generating such by the further intro- 
duction of salt-forming atomic groups — e.g.y OH, NHg, 
Those Witt terms auxochronwus groups. In this way the 
chromogen tri-nitro-benzem Cj,H3(N02)3 becomes the dye- 
stuff, tri-^itr(hp}mwl (picric acid) C3H2(N02)3(0H), and 
the chromogen azo-hemem • N ; N • C5H5 is changed 
into the dyestuff ani{d(HizO‘henzem (Fast Yellow) 

N :N •CgH4(NHA These two dyestuffs are typical of a 
largo nimibBr wnich |)ossesB eitlier an acid or a basic 
character ac^cordirig as they contain an hydroxyl (OH) or 
an amido (Nllg) group, and corrosixind to the Acid Colours 
and Basic Colours to which reference has already been 
made. Other iiiq>ortant atomic groups which frequently 
occur, in addition to the above, are the carboxyl (COOH) 
and the sulphonic acid (HSO3) groups; these either 
increase the solubility of the colouring matter or assist in 
causing it to Ihj attracted by the fibre, &c. In many 
cases the free colour-acid or free colour-base has little 
colour, this being only developed in the salt. The free 
base rosanilinc, for example, is colourless, whereas the 
salt magenta (rosaniliue hydrochloride) has a deep crimson 
colour in solution. The free-acid Alizarine is orange, 
while its alumina-salt is bright red. It may be hero 
stated tliat the scientific classification of colouring matters 
into Nitro-colours, Azo-colours, &c., already alluded to, 
is based on their chemical constitution, or the chromo- 
phorous groups they contain, whereas the classification 
according to their mode of application is dependent upon 
the character and arrangement of the auxochromous 
groups. The question of the mordant-dyeing pro])erty of 
certain colouring matters containing (OH) and (COOH) 
grou^is has already been explained under the head of 
Artificial Mordant Colours. 

The peculiar projierty characteristic of dyestuffs, as 
distinguished from mere colouring matters, namely, that of 
Ixiing readily attracted by the textile fibres, notably the 
animal fibres, apix)ars then to be due to their more or less 
marked acid or basic character. Intimately connected with 
this is the fact tliat these fibres also exhibit |)artly basic 
and partly acid characters, duo to the presence of carboxyl 
and amido gn>ui)s. The behaviour of magenta is typical 
of the Basic Colours. As already indicated, rosoniline, the 
base of magenta, is colourless, and only becomes coloured 
by its union with an acid, and yot wool and silk can be as 
readily dyed with the colourless rosanilinc (base) as with 
the magenta (salt). The explanation is that the base 
rosonilinh has united with the fibre, which here plays the 
part of an acid, to form a coloured salt. It has also been 
proved that in dyeing the animal fibres with magenta 
(rosaniline hydrochloride), the fibre unites with the ros- 
aniline only, and liberates the hydrochloric acid. Further, 
in dyeing cotton with magenta it is necessary to prepare 
the cotton previously with the mordant tannic acid, with 
which the base rosaniline unites to form an insoluble salt. 
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In dyeing wool it is the hbre itself which acts as the 
mordant In the case of the Acid Colours the explanation 
is similar. In many of these the free colour-acid has 
quite a different colour (purple) from that of the alkali- 
salt (yellow), and yet on dyeing wool or silk with the free 
colour-acid, the fibre exhibits the colour of the alkali-salt 
and not of the colour-acid. In this case the fibre 
evidently plays the part of a base. Another fact in favour 
of the view that the union between fibre and colouring 
matter is of a chemical nature, is that by altering the 
chemical constitution of the fibre its dyeing proi)orties are 
also altered ; oxycellulose and nitrocellulose, for example, 
have a greater attraction for Basic Colours than cellulose. 
Such facts and considerations as these have hel^xx! to 
establish the view that in the case of dyeing animal 
fibres with many colouring matters the operation is a 
chemical process, and not merely a mechanical absorption 
of the dyestuff. A similar explanation does not suffice, 
however, in the case of dyeing cotton with the Direct 
Colours ; also in some cases of dyeing wool and silk — e,g.y 
with Orchil. These are attracted by cotton from their 
solutions as alkali salts, apparently without decomposition. 
The affinity existing between the fibre and colouring 
matter is somewhat feeble, for the latter can readily 
removed from the dyed fibre by merely Iwiling with water. 
The depth of colour obtained in dyeing varies with the 
concentration of the colour solution, or with the amount of 
some neutral salt — s.^., sodium chloride, added as an 
assistant to the dyebath; moreover, the dyebath is never 
completely exhausted. The colouring matter is submitted 
to the action of two forces, the solvent power of the water 
and the affinity of the fibre, and divides itself between the 
fibre and the water. After dyeing for some time, a state 
of equilibrium is attained in which the colouring matter is 
divided between the fibre and the water in a given ratio, 
and prolonged dyeing does not intensify the dyed colour. 
An interesting fact bearing on this question is that some 
basic colouring matters are capable of dyeing — amorj)hou8 
sulphur, gelatin, silicic acid, infusorial earth, &c. 

These and other similar facts have led to the adoption 
by various investigators of the view that in some cases the 
fibres exert a punily physical attraction towards colouring 
matters, and that the latter are held in an unchanged 
state by the fibre. The phenomenon is regarded as one 
of purely mechanical surface-attraction, very similar to 
that exercised by animal charcoal when employed in 
decolorizing a solution of some colouring matter. Some 
consider such direct dyeing as mere diffusion of the colour- 
ing matter into the fibre, and others that the colouring 
matter is in a state of “ solid solution ” in the fibre, similar 
to the solution of a metallic oxide in coloured glass. 
According to this latter view, the cause of the dyeing of 
textile fibres is similar to the attraction or solvent action 
exerted by ether when it withdraws colouring matter from 
an aqueous solution by agitation. 

In the case of colours which are dyed on mordants, 
the question is merely transferred to the nature of the 
attraction which exists between the fibre and the mordant, 
for it has been conclusively established that the union 
between the colouring matter and the mordant is essentially 
chemical in character. 

From our present knowledge it will be seen that we are 
unable to give a final answer to the question of whether 
the dyeing process is to be regarded as a chemical or a 
mechanical process. There are arguments and facts which 
favour both views ; but in the case of wool and silk dyeing, 
the prevailing opinion in most cases is in favour of the 
chemical theory, whereas in cotton-dyeing the mechanical 
theory is widely accepted. Probably no single theory ^n 
explain satisfactorily the fundamental cause of attraction 
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in all cases of dyeing, and further investigation is needed 
to answer fully this very difticult and abstruse question. 

The poisonous nature or otherwise of the coal-tar dyes 
has been frequently discussed, and the i)opular opinion, 
no doubt dating from the time when magenta 
and its derivatives were contaminated with cimiiaa 
arsenic, seems to be that they are for the most 
|)art really poisonous, and ought to be avoided for colour- 
ing materials worn next the skin, for articles of food, <fec. 
It is satisfactory to know that most of the colours are not 
IKiisonous, but some few are — namely. Picric acid, Victoria 
Orange, Aurantia, Coralline, Metanil Velio w. Orange II., 
and Safranino. Many coal-tar colours have, indeed, been 
recommended as antiseptics or as medicinal remedies, 
«.</., Methyl Violet, Auramine, and Methylene Blue, l>ecauae 
of their special physiological action. In hLsU)logy and 
bacteriology many coal-tar colours have rendered excellent 
service in staining microscopic pn^parations, and have 
enabled the investigator to detect ditlbrences of structure, 
&c., previously unsuspected. In photography many of the 
more fugitive colouring matters, e.g.. Cyanine, Eosine, 
Quinoline Red, tkc., are employed in the manufacture of 
ortho-chromatic plates, by means of which the colours of 
natural objects can Ik) photographed in the same degrocs 
of light and shade as they apj.)ear to the eye; — blue, for 
example, aj)pearing a darker grey, yellow a lighter grey, 
in the printed photograph. 

Since the year 1 856, in which the first coal-tar colour, 
mauve, was disciovered, the art of dyenng has made enormous 
advances, mainly in conseciuencc of the continued intn)- 
duction of coal-tar colours having the most varied pro- 
jicrties and suitable for nearly every requirement. The 
old idea that the vegetable dyestuffs are suixsrior in fast- 
ness to light is gradually being given up, and, if one may 
judge from the post, it seems evident that in the future 
there will come a time when all our dyestuffs will Iw 
prepared by artificial means. 

Those who desire further information on the subject of dyeing 
may consult the following works of reference : — 

Autho am r.8,— Bancroft, Philosophy of PerrmnerU Colours. 

2 vols. London, 1813. — Burthollet-Ujik. EhmtfnJts of the Art 

of Dyeing. 2 vols. London, 1824. — Ciikvrettl. Pecherehes 
chimiques mr la Umture. Paris, 1835“! 861. — J. Peusoz. TraiU 
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extending over all the particles of the system. To transform (3) 
ill to an equation involving the variations a^|, of the generalized 

co-ordinates, we have 

•- • (5) 

and therefore 

Sm(sfedaj + i/hy + ihz) = ( An^i + AigJa + . ..)hq\ 

*h (A,||<7 i ■+■ A2a^a'l’ 

where 



If we form the expression for the kinetic energy T of tlio system, 
wti lind 

2T = f 2*) = A + Aaaj^a® + • • • + + • • • (8) 

The coefheients All, Ak» ••• Aja, ... are by an obvious analogy called 
the eoefieients ofinet'tia of the system ; they are in general func- 
tions of the co-ordinates Tlie equation (6) may now be 

written 

rfT r^T 

'^tn{xhx + ^By + idz) = "i" ^ 


Dynamics, Analytical.— The futidamentai 
principles of Dynamics, and their application to special 
problems, are exjilainod under Mechanics {Ency. Brit. vol. 
XV.), where brief indications are also given of the more 
general methods of investigating the properties of a 
dynamical system, independently of the accidents of its 
particular constitution, which w'ore inaugurated by 
Jjagrange. Tlujse methods, in addition to tlie unity and 
breadth which they have introduced • into the tn^atiuent 
of pure dynamics, have a peculiar interest in relation to 
modern phy.sical speculation, which finds itself confrontcMl 
in various directions with the i»rol)lem of explaining 
on dynamical principles the properties c»f systems whose 
ultimate mechanism can at i)resent only be vaguely con* 
jecturod. 'I'his article is devoted to an outline of sucli 
portions of general dynamical theory as seem to be most 
important from this latter point of view. 

General Equations of Impulsive Motion. 

§ 1. The Ky.st.(!in8 cow ten 1 plated by Laj;n\angc arc composed of 
discrete particles, or of rigid bodies, in linitt* nuniljor, eonucctcd 
(ft may oe) in various ways by invariable georuotrical relations, 
tlio fundamental postulate being that the jiosition of every particle 
of the system at any time can bo completely specified by means of 
the iiiKtanlaneous values of a finite number uf independeut variables 
of which admits of continuous variation over a 
clir^in range, so that if x, y, z be the Cartesian eo-ordiuatos of any 
one particle, wo have fur oxamjilo 

7a. 2 /=Ac., £ = &e., . . (1) 

wjtoro the functions f differ (of course) from jiarticle to particle, 
it modirn language, the variables Qn arc generalized re- 

ordSkates serving to specify tlio configuralion of the system ; their 
derivatives with respect to tlie time arc denoted by ^ 1 , and 

aro'^llod the generalized componenJLs of velocity. The continuous 
seiiuenco of eonliguratious assiimod by the system in any actual or 
imagined motion (subject to the given connexions) is called the 
palh. 

For the purposes of a connectotl outline of the whole subject it 
is convenient to deviate somewhat from the historical order of 
development, and to begin witli the consideration of 
impuiaivo impulsive motion. Whatever the actual motion of the 
motion, system at any instant, w*e may coni'eive it to be 
generated instantaneously from rest by the application 
of ])roper impulses. On this view we have, if jr, y, z be the 
rectangular co-ordinates of any particle 

= . . ( 2 ) 

whore X', Y', TI are the components of the impulse on m. Now 
let Bx^ Sz be any infinitesimal variations of x, y, z w hich are con- 
sistent wdth the connexions of the system, and let ns lorin the 
equation 

Sm(ifto-l-ydy + 43 s)“S(X^6£c + Z^6s), . (3) 

w'hore the sign 1 indicates (as throughout this article) a summation 


This may bo regarded as the cardinal formula in Lagrange's 
method. For the riglit-haiid side of (3) W'c may write 

l'(X'5.r + Y'By f 71 Sz) = -f- Q'.Aa d ‘ (10) 

where 



The quantities Qj, ...are called the generalized components of 
impulse, (’omparing (9) and (10), we have, since the variations 
Sqi, Bq^t,,, arc iudt‘])endeiii, 


^-0' ^-0' 



Those are the general equations of impulsive motion. 
It is now usual to >vrite 

?T 

■ ■ • 


( 12 ) 

(13) 


'I'hc quantities Pi, represent the clTects of the several com- 
iMUicnt impulses on the system, and are therefore called the 
generalized emnpunents tf ’momentum. In terms of them wo have 


Xm [xBx + j/By + zSz) = -f- 4- . . . . ( 1 4) 

Also, since T is a homogeneous quadratic function of the velocities 
7i> 72. - I 

2T=^p,q,-^p^^+ (15) 

Tliis follows independently from (14), assuming tlie special varia- 
tions Bx=x.dt, &e., and therefore Bq^^t^dly . 

Again, if the values of the velocities and the momenta in any 
other motion of the system through the same con- „ . . 

figuration be distinguished by accents, we liave the 
identity ineorema, 

Pff\'\ ^ . , (16) 

each side being equal to the symmetrical expression 

Aii(?i^'i 4- A2,Sjj|72+ ••• + Ai2(^1<7'2 + ^'i^2) + (17) 


The theorem (16) leads to some important reciprocal relations. 
Thus, lot us suppose that the momenta all vanish with 

the exception ofpi, and similarly that the momenta p\,... all 
vanish except p We have then pfh-p^^y ^ 

. . . (18) 


The interpretation is simplest when the co-ordinates ^x. 9a are 
both of the same kind, r.y., both lines, or both angles. We may 
then conveniently put Pt—p'a^ and assert that the velocity of the 
first type due to an impulse of the second type is equal to tlie 
velocity of the second ty^ie due to an equal impulse of the first 
type. ' As an example, suppose we have a chain of straight links 
hinged each to the next, extended in a straight line, and free to 
move. 4 blow at right angles to the chain, at any point ?, will 
produce a certain velocity at any other point Q ; the theorem 
asserts that an eijual velocity will bo produced at P by an equal 
blow at Q. Again, an impulsive couple acting on any link A will 
produce a certain angular velocity in any other link B ; an equal 
couple applied to B will produce an equal angular veloci^ in A. 
Also if an imjmlse F applied at P produce an angular velocity w in 
a link A, a couple Fa applied to A will produce a linear veloci^ 
wa at P. Historically, we may note that reciprocal relations in 
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dynamics were first recognized by Helmboltz in the domain of 
acoustics ; their use has been (preatly extended by Lord Rayleigh. 

The equations (13) determine the momenta as linear 

functions of the velocities . Solving these) we can express 

.... as linear ninctions of px^ pa,... . The resulting 

Y9i^ti9M eqmi^iQUg giye us the velocities produced by any given 
of impulses. Further, by substitution in (8), 

* we can express the kinetic energy as a homogeneous 
quadratic function of tne momenta pi, p«... . The kinetic energy, 
08 80 expre88edf will be denoted by T ; thus 

2T'= A\tPi'*+ A'aaP3“+ ... +2A\ap.iJi|+ ... . (19) 

where A\i, A'ggi... A'lg)... are certain coefficients depending on the 
configuration. They have been called by Maxwell the coeffidenU 
of mohUiiyoX the system. When the form (19) is given, the values 
of the velocities in terms of the momenta can bo expressed in a re- 
markable form due to Hamilton. The formula (16) may bo written 

l»x^i+Mi+-..=T + T', . . . (20) 

where T is supposed expressed as in (8), and T' as in (19). Hence 
if, for the mouieiit, we denote by 3 a variation aflccting the velocities, 
and therefore the momenta, but not the configuration, we have 

"!■ *1" + • . . = 3T + 8T' 

(21) 

In virtue of (13) this reduces to 

+ . . . = + (22) 

Since 3p2,... may be taken to bo indexiendent, wc infer that 

dr dv .... 

in— (23) 

In the very remarkable exposition of the matter given by Maxwell 
in his Electrieify amd MagTUtism^ the Hamiltonian expressions 
(23) for the velocities in terms of the inipulsoa are obtained directly 
from first principles, and the formulis (18) are Ibeu deduced by an 
inversion of the above argument. 

An important modification of the above process lias been intro- 
duced in recent times by Rouib and Thomson and 'rait. Instead 
. , of expressing the kinetic energy in terms of the veloci- 
alone, or in terms of the motneiita alone, we may 
Hoa terms of the velocities corresponding to 

* some of the co-ordinates, say q,^j ... qm* aud of the 

momenta coiTcsponding to tlie remaining co-ordiiiate.s, which (for 
the sake of distinction) wo may denote by x> x\ xV** * Thus, 
T being expressed as a homogeneous (piadratic function of 
... Xi X» the momenta corresponding to the co-ordinate.s 

Xf x'i x"f - “lay be written 

fiT ,_r/r „ ?T .... 

''■(S’ '' “(Jx” *' ~?x“’ 

These equations, when written out in full, determine x» x't x”»*‘- 

as linear functions of qi, Wc now consider 

the function 

0=T-xx-^'x'-^"x"“ (25) 

supposed expressed, by means of the above relations, in terms of 
iit ^TOi k'i . Perfonning tlio o])cration 3 on both sides 
of (25), we have 

^«4,+...+^«*+... = g^% + ... + g.8x+... 

-k3x~x3x-'..., . . (26) 

whore, for brevity, only one term of each tyjio has been exhibited. 
Omitting the terms which cancel in virtue of '24), wc have 

... +g«*+ ... = ^Si,+ ... - ilSK- (27) 

Since the variations 3^1, 3x, Bk\ 8 k",... may bo taken to 

bo independent, we have 

^-^,-3^’ 

1 . ^ /.>n\ 

and 

An important proixsrty of the present traiisformatiou is that, 
when expressed in terms of the now variables, the kinetic energy is 
the sum of two homogeneous quadratic functions, thus 

T=:® + K, .... (30) 

where @ involves the velocities alone, and K the 

momenta k, k\ k", ... alone. For iu virtue of (29) we have, from 
(25), 


and it is evident tliat the terms iu 0 which are bilinear in rcsjHict 
of the two sots of variables and k, k \ k \... will dis- 

apiioar from the right-hand side. 

it may bo noted that the formula (30) gives imnio.diato proof 
of two imx>ortant theorems due to Bertrand and to Lord Kelvin 
resjioctivoly. Let us suppose, iu the first jilace, that ^ 
the system is started by given impulses of certain ^ 
tv|)e8, but is otherwise free. Bcrtmiid’s tlieorem is to 
the etfoct that the kinetic energy is greater than if by 
impulses of the remaining tyfies the system were con- ’ 

strained to take any other course. We may sujiposo tlie co. 
ordinates to lie so chuson that the constraint is ex]>ressod by the 
vanishing of the velocities //„ whilst the given iin]>ulsf‘s 

are k, k\ k",... . Hence the energy in the actual motion is greater 
than in the constrained motion by the amount IS. 

Again, suppose that tlie system is started with jirescribcd 
velocity comxiouents by means of jjropcr iinpulscs of 

the corresponding iyjies, but is otherwise free, so that in the 
motion actually generated we have k = 0, k' = 0, k" = 0, . . . and there • 
fore KssO. The kinetic energy is therefore less thsii in any other 
motion consistent with the prescribed velocily-conditions by the 
value wliicli K assumes when k, k", k",.*. rc]»resc"nt the iinjiulses due 
to the constraints. 

Siinjile illustrations of these theorems are afforded by the ('hain 
of straight links already employed. Thus if a )>oiiit of the chain 
1)0 held fixed,, or if one or more of the joints be made rigid, the 
energy generated by any given imx)ulses is less than if the chain 
had ]>osseased its former freedom. 

Continuoiis Motion of a System. 

§ 2. We may proceed to the continuous motion of a system. 
The equations of motion of any jiarticle of the system are of tlio 
form 

wia;=X, 7ni/ = y, 7w; = Z. . . (1) 

Now let + ?/ + 3//, 3:4-3:: he tlie co-ordinates of 7 » in any 

arbitrary motion of the system differing infinitely # 
little from the actual motion, and lot uy form the 
equation ^ 

Sm(.c3a; -f tj5y + zBz) 2(X3a* + Y5y -f Z3:) . . (2) 

Lagrange’s investigation consists iu the transformation of (2) into 
an equation involving the independent variations 5q\, 67,,. 

It is important to notice that the symbols 3 and djilt arc com- 
mutative, since 

< 1 ,^ . ,..v dx d, ._ _ 


Hence 


]2m(^ 8a’ 4- ySy 4 - zdz) =■ wj {JtBx 4- (/3?/ 4 zBz) 
- '^V}{J.SJ: ^ f/5tf 4 - i8t) 

= 4 . . . ; - 6T, . 


• 4) 


by § 1 (14). The last member may be written 

]\8qx +M/2 + • • ' 

fT_. rT- ^’T^. <’T« . 

~ —oqx - —87, ~ -r cya ~ ? — ^2 - • ■ • . (i>) 

‘'ii iq C(j2 

Hence, omitting the terms which cancel in virtue of § 1 (13), wc 
find 


(3) 


2 + iSS:) = ^ A “ + ( /'a “ + • • • • 

For tlie right-hand side of (2) wo have 

2(X«j:-t-y«y-HZ«s) = Qj«?i + Q8«j.j + ..., : (7) 

Q,=2(x.?-+Y!^+zJ-y . . (8) 

\ tVr cqr <Vr/ 

The quantities Qj, Qj, ... are called the generalized components of 
force acting on the system. 

Comparing (6) and (7) we find 

A-|=Q.. W 

or, restoring tlie values of /ij, 

(10) 

dt\,cV/i/ 3?i *’ d(\?</a/ (Va “ 

These are Lagrange’s general equations of motion. Their number 
is of course ei^ual to that of the co-ordiiiatcs to be dctcr- 

miued. . , » , 

Analytically, the above proof is that given by Lagrange, but 
the terminology employed is of much more recent date, having 
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( 12 ) 


boon given by Hamilton and other writers, but the variational 
method of Lagrange is that which stands in closest relation to the 
subsequent developments of the subject. The chapter of Maxwell, 
already referred to, is a most instructive commentary on the sub- 
ject from the physical point of view, althongli the proof there 
attempted of the equations (10) is fallacious. 

In a conservative system” the work which would have to be 
done by extraneous forces to bring the system from rest in some 
standard configuration to rest in the configuration (^j, 
is iiidejxsndent of the jiath, and may therefore bo regarded as a 
definite function of qi,q 2 »’ -qn^ Denoting this function (the 
poteviial rnergy) by V, we have, if there be no extraneous force 
on the system, 

2(Xte+Ya2/ + Z&)=:-8V, . . (11) 

and therefore 

sv 

‘Si;* 

Hence the typical Lagrange's 0 (iuation may bo now written in 
the form 

l(S)-S-® • ■ • <"> 

or, again, 

?V=-j^(V-T). . . (14) 

It has been proposed by Helmholtz to give the name kinetic 
potential to the combination V ~ T. 

To calculate the rate ut which the kinetic energy varies in the 
actual motion we have 

/fT d 

~ h/Jsfla + ■ • • ) + V\^\ +>^2^3 + Pa^fa + • • • 

by (9). This may be written 

2^=J+QA+Q,i,+ (16) 

O'- J=Qi'h+Q«i»+- • . • (17) 

This expresses that the kinetic energy is increasing at a rate equal 
to that at which work is being done by the forces. In the case of 
a ooiisorvativo system free from extraneous force, we have, sub- 
stituting the values of Qj, Q^,. - (12), 


dC 


,(T + V) = 0 or T fV=con 8 t., 


(18) 


which is the equation of energy. 

A classical example of the a^)t)lioation of Lagrange’s equations is 
to the motion of a top. A rigid body, symmetrical about an axis, 
.. is suiqiosed free to turn about a fixed ]X)iut 0 in this 
#f #***#* ^ distance h (say) from the centre of mass. 

loa o at Q unglo which 0 (J makes with the vertical 


top. 


OZ, ^ the azimuth of the plane ZOG relative to a fixed 


vertical plane ZOX, and 0 the angle whicli a meridian plane fixed 
in the solid makes with the plane ZOG, the notation being in 
fact that of Mrchanlc^h, § 81. Denoting the principal moments 
of inertia by A,A,C, we have 

2T=A(a;J + a;«) + C«J 

= A(<)*+sin»8^*)’+C(0 + ^ cos ef... . (19) 

lt\ Pf If be the corrcs|>onding components of momentum, we have 

X ~ =s A^ /Lc = = A sin''®^^ + C(^ + ^ cos $) cos 8 , 


=C(^> + ^ cos 6)... 


( 20 ) 


The geometrical meaning of these quantities is recognized at once 
from the expression for the virtual moment of the impulses, 

+ • • . (21) 

viz., X is the angular momentum al>out an axis normal to the plane 
of 8 , p is the angular momentum about the vertical, and v that 
about the axis OG. If M be the total mass, the potential energy 
is 

V = MyA cos 8 . . . . ( 22 ) 

Hence the equations ( 10 ) become 

A^f - A sin e cos + C(^ + ^ cos ^)^ sin MyA sin 8 , ' 

^ {A sin* + C(^ + cos B) cos = 0, 
at V (28) 

4 o(^ + ^ cos 8 )=: 0 , 

dt j 

of which the last two express the constancy of the momenta g, v. 


Hence 

kB^K sin 9 co8 B^ + v sin 8^=MyA un 8, \ 
A 8in*8^+ V oos Bs:p, f 

or, eliminating 


( 24 ) 

(26) 


An immediate application of (24) is to find the condition for a 
steady pxecessional motion, i.e., one in which the axis of the top 
describes a right circular cone about the vertical. Putting 
B=iat in (24), we obtain 

Acosa^^-v^ + MyAssO. . . . (26) 

For given values of y and a we have two possible values of pro- 
vided y exceed a certain limit. With very rapid rotation, or more 
precisely, with y large in comparison with )^(4AMyAoosa), one 
value of ^ is small and the other large, viz., the two values are 
MyA/v ana y/k oos a, approximately. To find the small smoil 
oscillation about the steady motion we put ^=o + x « osciila. 

(26), and neglect terms of the second onlcr in x- The hobm. 

usual method leads to an equation of the type 

je+p*X=0. . . . (27) 

where 

{p - y cos tt)* -f 2 (/a ~ y cos a)(p cos a - y) cos a + (p cos a - v)*,, 




-(28) 


A*sin*o 

When y is large wo find that for the slow precession pssyfk, 
whilst for the rapid precession j 0 =:v/Acosas=^, approximately. 
Further, on examining the small variation in it apiiears that in 
a slightly disturbed slow procession the motion of any point of the 
axis consists of a rapid circular motion superposed on the slow 
precession, so that the resultant {lath has a trochoidal character. 
This is a ty|>e of motion commonly observed in a top spun in the 
ordinary way, although the successive undulations of the trochoids 
may be too small to be directly observed. In a slightly disturbed 
rapid precession the added vibration is elliptic-harmonic, with a 
period eiiual to that of the precession itself. The ratio of the axes 
of the ellipse is sec a, the major axis being in the plane of B, The 
result is that the axis describes a circular cone auout a fixed lino 
making a small angle with the vortical. Another view of the 
matter is appropriate when wo study the small oscillations about 
the vortical position a=0. The motion of any point of the axis 
may then be described as an elliptic-harmonic motion superposoil 
on a uniform rotation with angular velocity i'/ 2 A about the vertical 
OZ. The period of revolution in the ellipse is 2ir/p, whore 

(29) 

This would indicate that the upright position of a top (with 
the centre of gravity above the pivot) is stable if, and only if, 
v®>4AMyA. See, however, § 6 . 

Cojustrained Systems, 

§ 8 . It has so far been assumed that the geometrical relations, if 
ony, which exist between the various jwirts of the system 
arc of the tyi>e § 1 ( 1 ), and so do not contain t ex- 
plicitly. The extension of Lagrange's equations to the 
case of “varying relations ” of the type 

a’=/(^, yi, ya»-- yn), y=&c., «=&c. . 
was made by Vieille. We now have 

. dx , dx. ,dx., . , 

8 a;=^ 8 y;-b^ 8 ya+ - » &c., Ac., 

so that the expression § 1 ( 8 ) for the kinetic energy is to be 
replaced by 

2T=a,+2ttii, + 2a,J,+ ... + A«},*+ ... + AHjrf,+ .... (4) 

vrhere 


P - 4A» 


Cmao oi 

vmrylog 

ntmtlona. 

. (1) 


( 2 ) 

(3) 


“»=M(S)*+(^) +(s) }’ 

- 0* .Sy 0y 0* 0*\ 

Wr'*"Si 0j;/’ J 


(6) 


and the forms of Am ^r$ are as given by § 1 ( 7 ). 
remembered that the coefficients oo, oj, a,, ... Ai], k^ 

rell as implicit^ 


It is to be 
. Aij... will 
^ through the 


in general involve t explicitly as weTl as impli 
co-ordinatqs ys,--> . Again, we find 

rm(i6aj + pBy + iBz) * (cq AuJi -b A,a}a -b . . . )8gj 

+ (<*2 + ‘^ai^'i + Agaia + • • • )8ys + • • • 

=J^3f!’i+Pi*?»+ («) 

where p, is defined m in § 1 (IS). The derivstion of Li^nge’s 
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Muationt then follows exactly as before. It is to be noted that 
the eonation g 2 (17) does not as a rule now hold. The proof in- 
yolved the assumption that T is a homogeneous quadratic Emotion 
of the velooities j,... . 

It has been minted out by Hayward that Vieille’s case can be 
brought under Lagrange’s by introducing a new co-ordinate (^) in 
place of t, 80 far as it appears explicitly in the relations (1). We 
have then 


2T».«rf*+2(o,ii+os#j+ A*}, »+... +2A, 

The Miuations of motion will be u in S 2 (10), with the edditionid 
equation 




whore 0 is the force corresponding to the co-ordinate 0, W« may 
suppose 6 to be adjusted so as to make ^=0, and in the remaining 

X ations nothing is altered if we write t for $ before, instead of 
r, the differentiations. * The reason why the equation § 2 (17) 
no longer holds is that we should require to add a term 0d on the 
right-hand side ; this represents the rate at which work is being 
done by the constraining forces required to keep d constant. 

As an example, let x, y, £ be the oo-ordinates of a {mrticle relative 
to axes fixed in a solid wdiich is free to rotate about the axis of s. 
If d be the angular co-ordinate of the solid, wo find without 
difficulty 

2T=:?n(ir* + y® + 5®) + 2dm(aJijr-yi*)4- {I + m(a:® + y®)}d*, . (9) 


where 1 is the moment of inertia of the solid. The equations of 
motion, viz., 


ddT d dT dT_„ 

cUSa dx"^ * di (ip * di di dz * 


( 10 ) 


and 

become 


aT ^ 

* * 


( 11 ) 


w(ii-2d^-ard®-yd) = X, w(y-t-2di:-yd® + ard) = Y, mxsZ, (12) 
and ^[{(l + w(a;® + y*)}d + »n(aji^^-yir)]=0. . . (18) 


If we suppose 0 adjusted so as to maintain ds=0, or (again) if 
we supnoso the moment of inertia I to be infinitely great, we 
obtain tne familiar equations of motion relative to moving axes, viz., 


m(di -2wj/ -<»>*«) = X, m(y + 2wi;--«*y) = Y, mzsZ, . (14) 


where uf has been written for d. Those are the equations which 
we should liave obtained by applying Lagrange's rule at once to 
the formula 


2T = m(i® + y® + 4®) + 2mw(xp - px) 4* mw®(x* 4- ?/®), . (15) 


which gives the kinetic energy of the particle referred to axes 
rotating with the constant angular velocity u>. 

More generally, wo might apply Lagrange’s metho<l to find the 
P tmtlnw of motion of a system whose configuration 

^ relative to axes rotating with constant angular velocity 

* (w) is defined by means of generalized co-ordinates 

7i, writing 

2T = 27/i(i!’* 4- y® 4- 4®) 4- 2«Sm(ari/ - pJ:) + «®2w(a;® 4- y®) 

= 2iS4-2wSw(.ri^-ysr)4'2To, . , . . (15) 

say. This problem is interesting on account of its bearing on the 
kinetic theory of the tides. The details of the work would occupy 
too much space, but the result may be stated. Assuming that 
the Oartesian oo-ordinates x, y, z of any particle relative to the 
moving axes are functions of yg,... gn. of the form § 1 (1), we 
find, after cancelling a number of terms, that the typical equation is 

If.- f f 

where (r, s)=2w. . . . (18) 

yr) 

It is to be noticed that 

(r, r)=:0, (r,«)=-(s, r). . . (19) 

The conditions of relative equilibrium ore 

• • • • (20) 

or, in case the forces Q,, depend only on the co-ordinates gj, gg,..., 
and are conservative, 

^^(V-T,)=0 (21) 

the value of V - To must be sttUumarp. 

If we multiply (17) by dn end sum the result for r=l, 2, 8,... n, 
we find, taking aooount of (19), 
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|(«-T,)=Q,i,+ Q,J,+ (22) 

or, in the case of conservative forces, 

®4- V~ To = const. . . . (23) 

This may be called the equation of relative energy. It may, of 
course, bo easily established from first principles without the use 
of imneralized co-ordinates. 

We have still to notice the modificatious which Lagrange's 
equations undergo when the co-ordinates gi, gg^-gn 
are not all independently variable. In the first place, J - 
wo may supiKwe them connected by a number m (cn) 
ofre)»tioii.ofthetyi» 

A(<, gi, g«,...g„)=0, B(«, g.^,...g„) = 0, Ac., (24) 

These may be interpreted as introducing f)artial constraints into 
a previously free system. The variations 6g„ fig2,...5g„ in the ex- 
pressions (6) and (7) of § 2 which are to be equated are no longer 
independent, but are subject to the relations 


0A. 0A-. , ^ 


+ = fco. (26) 


Introducing indeterminate multipliers X, one for each of 

those equations, we obtain in the usual manner n equations of the 
type 

d0T 0T ^^.0A^ 01J 

“ ’^ = Qr4-\A-- 4 ..., . . (26) 

dt (j(}r (^pr Cqr c)gr 


in place of § 2 (10). These equations, together with (24), serve 
to determine the n co-ordinates g^, gg,...gn end the m multipliers 
X, At, ... - 

Again, it may happen that although there arc no prescribed 
relations between the co-ordinates gj, gg»* ‘9n, yet from the cir- 
cumstances of the problem certain geometrical conditions are im- 
posed on their variaiwnSi thus 

Ai^gi 4- Ag^g 4* . . . = 0, B28g| -f Bg^gg + • • • = 0, Ac. , (27) 
where the coefficients are functions of gj, g.^, ...gn aiid (i)OS8ibly) 
of L It is assumed that these equations are not integrable as 
regards the variables g^, gg,.. .gn ; otherwise, we fall luick on the 
previous conditions. Cases of the present type arise, for instance, 
in ordinary dynamics when we have a solid rolling on a (fixed or 
moving) surface. The six co-ordinates which serve to specify the 
position of the solid at any instant are not subject to any necessary 
relation, but the conditions to bo satisfied at the point of contact 
imiKise throe conditions of tlie form (27). The general ctpiatious 
of motion are obtained, as before, by the method of indeterminate 
multipliers, thus 



The co-ordinates g^ gg, . .gn, the indeterminate multipliers 
X, /A,... are determined by these equations and by the velocity- 
conditions corresponding to (27). When t does not appear ex- 
plioitly iu the coefficients, these velocity -conditions take the forms 

Ai^i+Aa^g+... = 0. B27,4-B2^24-... = 0, Ac.. (29) 


llamiUoniiin Eqyuctlims of Motitni. 

§ 4. In the Hamiltonian form of the ecjuatioiis of motion of a 
conservative system with unvarying relations, the kinetic energy 
is supposed expressed in terms of the momcnia Pi, ;/g,... and the 
co-orainates gi, gg,..., as in § 1 (19). Siuce the symbol fi now 
denotes a variation extending to the co-onliiiatcs as well as to the 
momenta, wo must add to the last member of § 1 (21) terms of the 
types 

(.) 

fjg, rgi 

Since the variations 8»i, 8gi, 8gg,... may be taken to be 

independent, wo infer the equations 1 (23) as before, together with 

0g2 0gi’ ogg 

Hence the Lagrangian equations § 2 (14) transform into 



If we write 

H=:T'4V, . 

so that H denotes the total energy of the system, supiiosed ex- 
pressed in terms of the new variables, we get 

^15 



If to tbew we join the equations 


( 2 ) 


(3) 

(4) 


(5) 


(«) 
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which follow at once from § 1 (23), since V does not involve 
we obtain a complete system of ditferential equations of the first 
order for the determination of the motion. 

The equation of energy is verified immediately by (5) and (6), 
since these make 


The Hamiltonian transformation is extended to the case of 
varying relations as follows. Instead of (4) wo write 

n-Mi+/^//2+...-T + V,. . . (8) 

and imagine H to be expressed in terms of the momenta 
the co-ordinates gi, and the time. The intenial forces of 

the system are assumed to bo conservative, with the potential 
energy V. Performing the variation 6 ou both sides, wo find 

+ (9) 

terms which cancel in virtue of the definition of P2« • • • being 
omitted. Since 5^2* * taken to be in- 

do jiendeut, we infer 

?)H . oU 

9a=i.,V- ■■■’ • • • (19) 


and 


It follows from (11) that 

' df/i’ 


m 

^(T-V)=-^, 

(W <:'»» 


jh- 


'Sjj’ 


(11) 


( 12 ) 


The equations (10) and (12) have the same form as above, but H 
is no lunger equal to the energy of the system. 


Cyclic Systcitis, 

§ 5. A cyclic or gyrostatic system is characterized by the following 
properties. In the first nlace, the kinetic energy is not affected if 
we alter the absolute values of certain of the co-ordinates, which 
we will denote by Xt x\ x'vi provided the remaining co-ordinates 
9a* •••(7m velocities, including of course the velocities 

X, ;c^ are unaltered. Secondly, there arc no forces acting 

oil the system of the ty|)es x» x'» *'*“6 arises, for 

example, when the system includes gyrostats which are free to 
rotate about their axes, the co-ordinates x* x'* X^-^- being the 
angular co-ordinates of the gyrostats relatively to their frames. 
Again, in theoretical hydrodynamic-s we have the problem of 
moving solids in a frictionless liquid ; the ignored co-ordinates 
X, x\ x"f^ fluid, and are inlhiito in number. 

The same question presents itself in various physical specula- 
tions where certain phenomena are ascribed to the existence of 
latent motions in the ultimate constituents of matter. The general 
theory of such systems has been treated by Houtli, Ijord Kelvin, 
and Helmholtz. 

If we suppose the kinetic energy T to he expressed, as in 
Ra th'M Dagrange’s method, in terms of the co-ordinates and 
“ the velocities, the equations of motion conesfionding 

^ ' to X* x'i x"t’'’ reduce, in virtue of the above hypotheses, 

to the forms 


whence 


M I ' 1 

dtff' 

TT 




rf(5T_. 

Jtex' ' dt(ii(:~ ’ 

• (1) 

?T , 0T , 

0?=*’ 

. (2) 


where x, k\ x",... are the constant momenta corres()Oiidii]g to the 
cyclic co-ordinates x»x'*X '*•••• These equations are linear in 
X* x"i ; solving them with respect to these quantities and 
substituting in the remaining Lagrangian equations, we obtain 
m differential equations to dotenniue the remaining co-ordinates 
9i* 99«'*^ 9m' The object of the present investigation is to ascertain 
the general fonn of the resulting equations. The retained co- 
ordinates yj, 92f- 9m may he called (tor distinction) the palpable 
Qo-ordinates of the system ; in many ]>ractical questions they are 
the only co-ordinates directly in evidence. 

If, as in § 1 (25), we w'rito 


e=T-x;{:-x'x -xY- •••. ... (3) 


and imagine 6 to be exprc.ssed by means of (2) as a quadratic func- 
tion of X, k\ x",... with coefficients which are in 

general functions of the co-ordinates oj, q^... 7^, then, performing 
Qie operation d on both sides, we And 


g..8^,+ ...+g_fc4.. 


. 8T,. , , ST, . 


?)T ?iT 


(4) 


Omitting the tenns which cancel by (2), we And 


3T_0e 0T_0e 

••• » • 

• (6) 

8T 0e 0T_0e 


• («) 

0© 0e 

00 

"Sx^ ••• • 

• (7) 

Subadtuting in ( 2 (10), we have 



d 0e_0e__ d 06 09 
dt Sii Ssi”***’ dt Sfi 

=Qs* 

. (8) 


These are Routh's forms of the modified Liagrangian equations. 
Equivalent forms were obtained independently by uolmholtz at a 
later date. 

The function 8 is made up of three parts, thus 


8=6.j,o + 8i,i-f 0o,a, . . • W 


w’hei'e 02,0 is a homogeneous quadratic function of ^2*. 
a homogeneous quam-atic function of x, x', x^,..., whilst 
01,1 consists of products of the velocities 
into the momenta x, x', x".... Hence from (3) and (7) 
we have 


•» ®0»a 

Ko!vln*o 
oquailonsu 


T-e-(/^ + ir|? + *'g, + ...) 


■— 0.2»o ”■ ®o>a* ..... (10) 

If, os in § 1 (30), we write this in the form 

T=75-fK (11) 

then (3) may be w'ritten 

e = ®~K-fftj^j-f/32^2+ (12) 

w'here /Ji, /3a»... are linear functions of x, x', x",.-- say 

/3r=:tt,.X-|-oVx' + oV"+ (18) 


the coefficients a,., o'V,... being in general functions of the co- 

ordinates <72* . •• 9m. Evidently fir denotes that part of the 
momentum-component dBldljir w'hich is due to the cyclic motions. 
Now 


d 0e_rf/ri©^ ^ \ dm^ vfir, dfir^ 

dt i^-^dlKWr N "dt 998^^ 


+ ...» 


00 _ 

Oqr" 




^99* 




!?»+ 


(14) 

(15) 


Hence, substituting in (8), we obtain the typical equation of 
motion of a gyrostatic system in the form 


dt (5^ ¥r 


+ {r, l)<)i + (r, 2)!), + 


rlK 

• . +(r, «)^, •+■... (16) 


where 



9/5, 

oq 


(17) 


This form is due to Lord Kelvin. When ^j, ya***. 9m have been 
determined, as functions of the time, the velocities corresponding 
to the cyclic co-ordinates can he found, if required, from the 
relations (7), which may bo WTitten 


• A V ^ 


(18) 


Ac. , &c. j 

It is to be particularly noticed that 

(r,r) = 0, (r,a)=: -(s,r). . . . (19) 

Hence, if in (16) wo put r=l, 2, 8,... m, and multiply by 
^ii (^3* ... respectively, and add, we find 


^(ffi + K) = Q,<), + Q,(),+ (20) 

or, in the case of a conservative system 

lK-fV-fKs= const. . . (21) 

which is the equation of energy. 

The equations (16) include § 3 (17) as a particular case, the 
eliminated co-ordinate being the angular co-ordinate of a rotating 
solid having an infinite moment of inertia. 

In the particular case where the cyclic momenta Xj k\ x^,... are 
all zero, (16) reduces to 


rf 0S 0S ^ 
dt Wr'^Wr 


( 22 ) 


The form is the same as in § 2, and the system now behaves, 
as regards the co-ordinates an, qm% exactly like the acyclic 
type there contemplated. Tnese co-ordinates do not, however, 
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now fix the position of tytxv particle of the system. For example, 
if by suitable forces the system be brought back to its initial con- 
figuration (so far as this is defined by gi, gm)f after performing 
any evolutions, the ignored co-ordinates Xi x\ — will not in 
general return to their original values. 

If in Lagrange's equations § 2 (10) we reverse the sign of the time- 
element dtt the equations are unaltered. The motion is therefore 
reversible ; that is to say, if as the system is passing through 
any configuration its velocities d|, reverseid, it will 

(if the forces be the same in the same configuration) retrace its 
former path. But it is important to observe that the statement 
does not in general hold of a gyrostatio system ; the terms of (16), 
which are linear in ^], change sign with dt^ whilst the 

others do not. Hence the motion of a gyrostatic system is not 
reversible, unless indeed wo reverae the cyclic motions as well as 
the velocities ^1, ^^or instance, the precessioual motion 

of a top cannot be reversed unless we reverse the spin. 

The conditions of equilibrium of a system with latent cyclic 
. motions are obtained by putting 4i=0, ^2=0,... 
viz., they are 

(^3) 

These may of course bo obtained independently. Thus i f the system 
bo guided from (apparent) rest in the configuration Og,... 
to rest ill the configuration (^i + ^^j, q^ + Sq^... 9'm + 63'm)» tno work 
done by the forces must be equal to the increment of the kinetic 
energy. Hence 

Qi«!Zi + Qa«!fa+... = «K, . . . (24) 

which is equivalent to (23). The conditions arc the same as for 
the equilibrium of a system without latent motion, but endowed 
with potential energy K. This is important from a physical point 
of view, as showing how energy which is apparently potential may 
in its ultimate essence be kinetic. 

By means of the formulae (18), which now reduce to 

. dK (IK dK 

<25) 

K may also bo expressed as a homogeneous quadratic function of 
the cyclic velocities jCt x't - - • Denoting it in this form by To, 
we have 

6(To + K)r=26K = «(K;iH.Ky-h(cY+ ...) . . (26) 

Performing the variations, and omitting the terms which cancel 
by (2) ana (25), wo tin<l 

0To aK aT„ aK .... 



ao that the formnlie (23) become^ 

Qi--g^, <“8) 

A simple example is furnished by the top (§ 2). The cyclic 
co-ordinates being 0, we find 

<»K-A#l -K ■U-vCOgg)” I v* 

2T,=Asiu»tfv^“+C((^+itco8«)«,. . (29) 

whence wo may verify that d%/d6=i -’dKidB in accordance with 
(27). And the condition of equilibrium 

(301 

gives the condition of steady precession, § 2 (26). 

Stability of Equilibrium and of Steady Motion^ 

§ 6. The theory of the small oscillations of a conservative system 
alK»ut a configuration of equilibrium, originated by Lagrange, 1ms 
greatly developed by Thomson and Tait, Kouth, 
mimbUitr Rayleigh. The details of the matter belong 

proimrly to acoustics, but some reference may be mode 
to the important but rather difiicult question of stability. If we 
neglect small quantities of the second oi*der in the velocities and 
the displacements, Lagrange's equations assume a linear form, 
and the deviation of any co-ordinate from its equilibrium value 

is expressed by a series of terms of the type the admissiblo 

values of being given by an algebraic equation of degree n. In 
order that the expressions for tho deviations may not admit of 
indefinite increase, the values of X must be purely imaginary (i.(?., 
of the form iff)^ so that tlie exponentials become replaced by 
circular functions of t It is found that this will be the case if, 
and only if, the potential energy V is a minimum in the configura- 
tion of equilibnnm. Accordingly, it is usual to say that the 
necessary and sufficient condition for stability is that the cqTiili- 
briuiii- value of V should be a minimum. 

The validity of this inference has in recent times been contested. 

m 


become less and less accurate as the deviation from the equilibrium 
configuration increases, it is a matter for examination how far 
rigorous couclusions as to the ultimate extent of the deviation can 
be based upon them. Some researches in this diraction have been 
instituted by Liapounotf, Poincar^, and others, but the question 
cannot yet be regarded as completely resolved. 

That the occuri'enoo of a miniiimui value of V is a svJicitnU con- 
dition of stability was shown independently by Dirichlct. In the 
motion consequent on any slight disturlianco the total energy 
T H V is constant, and since T is essentially positive, it ibllows 
that V can never exceed its equilibrium value by more than a 
slight amount dcf/onding on the energy of the disturbance. This 
implies, on the present hypothesis, that there is an upixjr limit 
to the deviation of each co-ordinate from its equilibrium value ; 
moreover, this limit diminishes indefinitely wiUi the energy of 
the original disturbance. No such simple proof is available to 
show without qualification that the above condition is necessary. 
If, however, we recognize the existence of dissipative forces called 
into play by any motion of the system, the conclusion can be 
drawn as follows. However slight these forces may be, the total 
energy T + V must continually diminish so long as the velocities 

^2,... qn difl'or from zero. Hence, if the system be started from 
rest in a configuration for which V is less than in the equilibrium 
configuration, this expression must still further decrease (since 'J' 
cannot be negative), and it is evident that cither the system w'iil 
finally come to rest in some new equilibrium configuration, or V 
will in the long run diminish indefinitely. This argument is due 
to Thomson and Tait. 

A little consideration will show that a good deal of the obscurity 
which attaches to the question arises from the want of a sufficiently 
precise definition of what is meant by “stability." .. 

The same difficulty is encountered, in an aggravated 
form, when we pass to the question of stability of * 
motion. The various definitions of stability which have been pro- 
pounded by different writers are examined critically by Klein and 
Sommerfeld in their book on the theoty of the top. Rejecting 
previous definitions, they base their criterion of stability on the 
character of the changes produced in the path of the system by 
small arbitrary distumng impulses. If the undisturbed path 1^ 
the limiting form of the disturbed }>ath when the linpulseB are 
indefinitely diminished, it is said to be stable, but not otherwise. 
For instance, the vortitsal fall of a particle under gravity is 
reckoned as stable, although for a giwn impulsive disturbance, 
however small, the deviation of the particle’s position at any 
time t from the ])osiiioii which it would have occupied in the 
original motion increases indefinitely with t. Even tliis criterion, 
as the writers quoted themselves recognize, is not free from 
ambiguity unless the phrase 'Mimiting form," as applied to a 
])ath, be strictly defined. It ap^iears, moreover, that a definition 
which is analytically precise may not in all cases be easy to 
reconcile with geometrical prepossessions. 

A special form of the proolem, of great interest, ]>ro8cntR itself in 
the steady motion of a gyrostatic system, when the iion-cliininated 
co-ordinates q.^... all vanish (see § 5). This has been dis- 
cussed by Routh, Tliomson and Tail, and Poiiicar6. These 
writers treat the question, by an extension of Lagrange's method, 
as a problem of small oscillations. XVhether we adopt the notion 
of stability which this implies, or take up the position of Klein 
and Sommerfeld, there is no difficulty in showing that stability is 
ensured if V-f K be a minimum as regards variations of 7,, qi,,..qm- 
The proof is the same as that of Dirichlet for the case of statical 
stability. It is easily seen that, in tlie notation of § an 
equivalent condition is that V - To should Imj a minimum for the 
same variations. 

Wo can illustrate this condition from the case of the top, where, 
in oiir previous notation, 

t- 7 /I (ft.-- eCQH 

V + k=M</A<;ose+-^^.j^,^- + 2^,. ■ • (D 

To examine whether the steady motion with the centre of gravity 
vertically above the pivot is stable, we must put g=i'. Wc 
then find witliout difficulty that V -f K is a minimum provided 

> 4 AM7X. The method of small oscillations gave 11s the condition 
v’*>4AMgr/l, and indicated instability in the cases f^*^4AMj7X. 
The prosoiit criterion can also be applied to show that the steely 
precessional motions in which the axis has a constant inclination 
to the vortical are stable. 

The question remains, as before, whether it is essential for stability 
that V + K should bo a minimum. It appears that from the point 
of view of the theory of small oscillations it is not essential, and 
that there may oven bo stability when V 4- K is a maximum. The 
precise conditions, which are of a somewhat elaborate character, 
have been fonnulated by Routh. An important distinction has, 
however, been established by Thomson ana Tait, and by Poincar<?, 
between what we may call ordinary or aoddenial stability (which 
is stability in the above sense) and permanent or secular stability, 
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forces called into play whenever the co-ordinates VAry. 

Since the total energy of the system at any instant is nven (in 
the notation of § 5) by an expression of the form Of + V + K| where 
Qi cannot be negative, the argument of Thomson and Tait, given 
above for the statical question, shows that it is a necessary as 
well as a sutKcient condition for secular stability that Y + K should 
be a minimum. 

Principle of Leant Action, 

§ 7. The preceding theories give us statements applicable to 
the system at any one instant of its motion. We now come 
to a series of theorems relating to the whole motion 
stmtioomry gygtf'm between any two configurations through 
setiou. It passes, viz., we consider the actual motion 

and compare it with other imaginable motions, differing infinitely 
little from it, between the same two configurations. We use the 
symbol d to denote the transition from the actual to any one of 
the hynothetical motions. 

Tl>e best-known theorem of this class is that of I^ast Action^ 
originated by Miiuiwrtuis, but first jjut in a definite form by 
Lagrange. The ** action ” of a single jiarticlc in jiassing from one 
position to another is the sjiace-integral of the momentum, or the 
time-integral of the vis viva. The action of a dynamical system 
is the sum of the actions of its constituent particles, and is 
accordingly given by the formula 

A = ^jmvda=zjmAU = 2jT(U. . , ( 1 ) 

The theorem referred to asserts that the free motion of a conserva- 
tive system between any two given configurations is characterized 
by the property 

5A = 0 (2) 

provided the total energy have the same constant value in the 
varied motion as in the actual motion. The proof, from first prin- 
ciples, has been given under Mechanics {Etmj. BrU, vol. xv. 
pp. 723-26), whore it is also shown how the equation (2), expressed 
in terms of generalized co-ordinates, leads to Lagrangc*H equations. 

The equation (2), it is to be noticed, merely expresses that the 
variation of A vanishes to the first order ; the phrase stationary 
action has therefore been suggested as indicating more accurately 
what has been proved. The action in the free path between two 
given configurations is in fact not invariably a minimum, and even 
when a minimum it need not be the least possiMe subject to the 
given conditions. Simple illustrations are furnished by the case 
of a single fiarticlo. A fMirticle moving on a smooth surface, and 
free from extraneous force, will have its velocity constant ; hence 
the theorem in this case resolves itself into 


'/■ 


d ds^^^O, 


(3) 


i,e,t the path must be a geodesic line. Now a geodesic is not neces- 
sarily the shortest path between two given points on it ; for ex- 
ample, on the sphere a great-circle arc ceases to be the shortest 
path between its extremities when it exceeds 180“. More gener- 
ally, taking any surface, let a point P, starting from 0, move 
along a geodesic ; this geodesic will be a minimum {lalh from O to 
P until P {Nissos through a point O' (if such exist), which is the 
intersection with a consecutive geodesic through 0. After this 
point the minimum property ceases. On an anticlastic surface 
two geodesics cannot iuter.sect more than once, and each geodesic 
is therefore a minimum path between any two of its points. These 
illustrations are duo to Jacobi, who has also formulated the general 
criterion, applicable to all dynamical systems, as follows: — Let 
0 and P denote any two configurations on a natural path of the 
system. If this be the sole free path from O to P with the pro- 
scribed amount of energy, the action from 0 to P is a minimum. 
But if there be several distinct |)aths, let F vary from coincidence 
with 0 along the first-named path ; the action will then cease to 
be a minimum when a configuration O' is reached such that two 
of the possible paths from 0 to O' coincide. For instance, if 0 and 
P be p^itions on the naraliolic path of a projectile under gravity, 
there will be a second jiath (with the same energy and therefore 
the same velocity of projection from 0), these two paths coinciding 
when P is at the other extremity (O', say) of the focal chord 
through 0. Tlie action from O to P will therefore lie a minimum 
for all jfiositions of P short of O'. Two configiirations such as O 
and O' in the general statement are called conjugate kinetic foci, 
Cf. Variation of an Integral, § 6. 

Before leaving this topic the connexion of the principle of 
stationary action with a well-known theorem of optics may he 
noticed. For the motion of a particle in a conservative field of 
force the principle takes the form 

sfvds^O. . . . . (4) 


On the ,oorpnscnlar theory of light v is proportional to the refrac- 
tive index g of the medium, whence 


ijpds^O. 


, . . ( 5 ) 

For the farther development of this result see Optics (JSney. BrU. 
vol. xviL) and Wave Theory {Eney. BrU. vol. xxiv.). 

In the formula (2) the energy in the hypothetical motion is 
prescribed, whilst the time of transit from the initial to the final 
configuration is variable. In another theorem, due to 
Hamilton, the time of transit is prescribed to be the “ 

same as in the actual motion, whilst the energy may be guinciaSm 
different and need not (indeed) be constant. Under ^ ^ 

these conditions we have 

. . ( 6 ) 


«J|'(T-V)rf<=0, 

where t, t* are the prescribed times of passing through the given 
initial and final configurations. The proof of (6) is simple ; we 
have 

sj'\T-\)dt= j‘\irr-SV)dt =j''^{SnU(,i!S±+$d^+lSt)-SV}itt 

= j/Sy + ifc) J 

- j’^{Zm(:cSz+ySy + SS2) + S\}<U. . . (7) 

The integrated terms vanish at both limits, since by hypothesis 
the configurations at these instants are fixed ; and the terms under 
the integral sign vanish by D'Alembert's principle. 

The fact that in (6) the variation does not affect the time of 
transit renders the formula easy of ajiplication in any system of 
co-ordinates. Thus, to deduce Lagrange's equations, we have 

Tlie integrated terms vanish at both limits ; and in order that the 
remainder of the right-hand member may vanish it is necessary 
that the coefficients of 6^^ under the integral sign should 

vanish for all values of since the variations in question are 
inde}iendont, and subject only to the condition of vanishing at the 
limits of integration. We are thus led to Lagrange’s equation of 
motion for a conservative system. It appears that the formula 
(6) is a convenient as well as a compact embodiment of the whole 
of ordinary Dynamics. 

The modification of the Hamiltonian principle appropriate to 
the case of cyclic systems has been given by Larmor. 

If we write, as in 8 1(26), 

0=T- <cx - x'ji:' kY '- ... . • (3) syMtsmM. 

we shall have 


dj''{e-’Y)dt = 0, 


(10) 


provided that the variation does not affect the cyclic momenta 
Kf k', a",..., and that the configurations at times t and are un- 
altered, BO far as they dejiend on the palpable co-ordinates 
^ 1 , The initial and final values of the ignored co- 

ordinates will in general be affected. 

To prove (10) wo have, on the above understandings, 


s j‘’(e -V)eu= J‘'(aT -Kii-...- tv)<u 




-*v) 


idt, 


where terms have been cancelled in virtue of g 5 (2). 
member of (11) represents a variation of the integral 


. (11) 

Tha last 


/: 


(T-V)rf^ 


on the supposition that 6x=0, 3x^=0, 3x^=0, ... througjhout, 
whilst 3qp oq^ vanish at times t and t ' ; i.e., it is a variation 
in which the initial and final configurations are absolutely un- 
altered. It therefore vanishes as a consequence of the Hamiltonian 
principle in its original form. 

Larmor has also given the corresponding form of the principle 
of least action. He shows that if we write 

. ( 12 ) 

. (18) 


then 




IA=0, 


provided the varied motion takes place with the same constant 
value of the energy, and with the same constant cyclic momenta, 
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between the same two confi^rmtions, these being regarded as 
defined hj the palpable oo-ordlnates alone* 


ffamilton*8 Principal and Charaderittie FundiofM, 

§ 8. In the investigations next to be described a more extended 
meaning is given to the symbol 8. We will, in the first instance, 
^ . denote by it an infinitesimal variation of the most 

mMpmi ggnewd kind, affecting not merely the values of the co- 
tuaetton. oj.jjinAte8 at any instant, but also the initial and final 
configurations and the times of passing through them. If we put 

S=l'\T~\)dt, . . . (1) 

we have, then, 

es= (r - v')«' - (T - y)st + - «v)«« 

=(1“- V')««’-(T-V)« + r2:»i(iaj!+i^y+ifc)J^. . (2) 

Let us now denote by a?' 4* y' + z' 4- the final co-ordinates 
(».<!., at time + jfiarticle m. In the terms in (2) which 

relate to the umxjr limit we must therefore write 

-if* Ss'-iw for 8 j*, 82. With a similar modification at 

the lower limit, wo obtain 

8S = - H5r + j?' 4- if'iy* 4 

+ , . (3) 

where H(=T4 V) is the constant value of the energy in the free 
motion of the system, and r --i) is the time of transit. In 
generalized co-orainates this takes the form 

5S = - Hfir 4- p*M\ 4 - pVi? 2 + * • • 

(4) 

Now if wo select any two arbitrary configurations as initial and 
final, it is evident that we can in general (by suitable initial 
velocities or impulses) start the system so that it will of itself pass 
from the first to the second in any prescribed time r. On this 
view of the matter, S will be a function of the initial and final 
co-ordinates (9^2, and and the time r, as independent 

variables. And we obtain at unco from (4) 


, na , as 

I 



''•"■fvyV <V»- •••’ 

as as 

1 

- . 

• (6) 


...J 


. («) 


S is called by Hamilton the principal function ; if its general form 
for any system can bo found, the preceding equations suffice to 
determine the motion resulting from any given conditions. If wo 
substitute the values ofpj, /ij,... and H from (5) and (6) in the ex- 
pression for the kinetic energy in the form T' (see § 1), the 
equation 

r4-V=:H .... (7) 

becomes a partial differential equation to be satisfied by S. It has 
been shown by Jacobi that the dynamical problem resolves itself 
into obtaining a ^ * complete *' solution of this equation, involving 
n4-l arbitraiy constants. This aspect of the subject, os a problem 
in partial differential equations, has received great attention at the 
hands of mathematicians, but must be passed over here. 

Tlicre is a similar theory for the funediou 

Ctmraetar^ A = 2 fTdl=iS + Hr . . . ( 8 ) 

iMilc J 

function. It follows from (4) that 

6 A = rdH 4-p\8^ ' 1 4- 4- . . , 


-PiSqi-Pidq^- (») 


Selecting, as before, any two arbitrary configurations, it is in 
general possible to start the system from one of these, with a 
prescribed value of the total energy H, so that it shall pnss through 
the other. Hence, regarding A as a function of the initial and 
final co-ordinates and the energy, wo find 


and 


, dA , SA 



dA ?A 

= J 

’■“sn- • • 


• ( 10 ) 
. (11) 


A is called by Hamilton the eharacteristie function ; it represents, 
of course, the action" of the system in the froe motion (with 
prescribed energy) between tlie two configurations. Like S, it 
satisfies a partial differential equation, obtained by substitution 


from (10) in (7). Some illustrations of the theory, for the case of 
a single particle, are given under Meoiiakics iEncy. Brit, vol. xv. 
pp. 724-25). 

The )>receding theorems are easily adapted to the case of cyclic 
systems. We have only to write 

s- ||'(e ■ yyu ^ _ v)rft . (12) 

in place of (1), and 

A=^J(2T-Kx-#f'x--...)d^ . . . (13) 

in place of (8) ; cf. § 7 ad Jin, It is understood, of course, that in 
(12) S is regarded as a function of the initial and final values of the 
palpable co-ordinates qy, q^...q„, and of the time of transit r, the 
cyclic momenta being invariable. Similarly in (13), A is regarded 
as a function of the initial and final values of q^,... q^, and of the 
total energy H, with the cyclic momenta invariable. It will be 
found that the forms of (4) and (9) will be conserved, provided the 
variations 8^4, understood to refer to the palpable co- 

ordinates alone. It follows that the equations (.0), («), and (10), 
(11) will still hold under the new meanings of the symbols. 


Brciprocal Properties of Direct and iLeversed Motions. 

§ 9. W^e may employ Hamilton's princi|)al function to prove a 
very remarkable formula connecting any two slightly _ , 

disturbed natural motions of the system. If we use * 

the symbols 8 and A to denote the corresponding vuria- 
tions, the theorem is 

= . . ( 1 ) 


or, integrating from t to t\ 

2:(8pV. Ar/V - Ap\.6q\)=^^{Bpr.Aqr-AprMr)- . (-) 
If for shortness we write 


we have 


(r, a)- 


f’-S 

cV/>/; 


(r, s')- 


PS 

Cy'rCvV 


f3) 


8;v= - S,(r, s)hq, - 2:,(r, s')tq\ . . (4), 

with a similar expression for A/>r> Hence the right-hand side of 
(2) becomes 


-2,.{S,(r, .v)8g. + S.(r, s^)^q\}Aqr ( 2r !lV'/*, s)A(7,4 2,(r, s')A^',}8g, 
2r2,(r, s'H8y,..A^', - AqrM\) • (•'>) 
The same value is obtained in like manner for the expression on 
the left hand of (2) ; hence the theorem, wliich, in the form (1), 
is due to Lagrauge, and w'as em]dnyed by him as the basis of his 
method of treating the dynamical theory of Variation of Arbitrary 
Constants, 

Tliefurmula(2)leadsatoncctoKC)me remarkable reciprocal relations 
which wore first expressed, in their complete form, by Helmholtz. 
Consider any natural motion of a conservative system „ . 
between two configurations 0 and O' through which it 
passes at times t and t* respectively, and — ® - 

As the system is passing through 0 let a small inqiulso 
Spr be given to it, and let the consequent alteration in 
the co-ordinate q, after the time r lie dq',. Next consider the 
reversed motion of the system, in which it would, if undisturbed, 
i»ass from O' to 0 in the same time r. Let a small impulse hp\ 
be applietl as the system is iiassing through O', and let the conse- 
quent change in the co-ordinate qr after a time r be 8yr. Helm- 
holtz's first theorem is to the effect that 


Sfjr:Sp\ = dq',:dpr, , . . (6) 

To prove this, suppose, in (2), that all the Sq vanish, and likewise 
all the dp with the excejition of Spr. Further, sut)])ORe all the A//' 
to vanish, and likewise all the Ap' except Ap'«, the formula then 
gives 

dpr.Aqr- - Ap\,dq,f , . . (") 

which is equivalent to Helmholtz's result, since we may suppose 
the symbol A to refer to the reversed motion, provided we change 
the signs of the Ap. For example, in the most general motion 
of a top (§ 2), suftpose that a small impulsive couple about the 
vertical produces after a time r a change dO in the inclination of the 
axis, the theorem asserts that in the reversed motion an equal im- 
pulsive couple in the plane of B will produce after a time r a change 
8^, in the azimuth of the axis, w'hich is equal to dB, It is under- 
stood, of course, that the couples have no components (in the 
generalized sense) except of the types indicated ; for instance,^ they 
may consist in each case of a force applied to the top at a fx>int of 
the axis, and of the accompanying reaction at the pivot. Again, in 
the oorpuscular theory of light let 0, O' be any two points on the axis 
of a symmetrical optical combination, and let V, V* be the corresixmd- 
ing velocides of light. At 0 let a small impulse he applied perpen- 
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diottlar to the axis so as to produce an angular deflection and 
let bo the oorreiponding lateral deviation at O'. In like manner, 
in the reverned motion, let a small deflection 80* at O' produce a 
lateral deviation fi at 0. The theorem (6) asserts that 

( 8 ) 

V'5^' \ 80 ' ^ ' 


or, in optical language, the “ apparent distance *’ of 0 from 0' is to 
that of O' from O in the ratio of the refractive indices at O' and O 


respectively. 

In the second reciprocal theorem of Helmholtz the confl^ration 
O is slightly varied by a change 8qr in one of the co- 
ordinates, the momenta being all unaltered, and dp', is 
the consequent variation in one of the momenta after 
time r. Similarly in the reversed motion a change 8q*t 
produces after time r a change of momentum dp^. The 
theorem assorts that 


holtM*M 


ciproesi 


8p'.:8qr^8pr:8q*. .... ( 9 ) 

This follows at once from (2) if wo imagine all the 8p to vanish, and 
likewise all the 8q save Sq^ and if (further) wo imagine all the Ap' 
to vanish, and all the save Ag',. Reverting to the optical 
illustration, if F, F', be principal foci, wo can infer that the conver- 
gence at F' of a parallel beam from F is to the convergence at F of 
a parallel beam from F' in the inverse ratio of the refractive indices 
at F' and F. This is equivalent to Gauss’s relation between the 
two principal focal lengths of an optical instrument It may be 
obtained otherwise as a particular case of (8). 

We have by no means exhausted the inferences to be drawn from 
Lagrange’s formula. It may be noted that (6) includes as particular 
cases various important reciprocal relations in Optics and Acoustics 
formulated by Clausius, Helmholtz, Thomson and Tait, and Lord 
Rayleigh. In applying the theorem care must be taken that in 
the reversed motion the reversal is complete, and extends to every 
velocity in the system ; in particular, in a cyclic system the cyclic 
motions must be imagined to bo reversed witli the rest. Con- 
spicuous instances of the failure of the theorem through incomplete 
reversal are aifoided by the propagation of sound in a wind and 
the propagation of light in a magnetic medium. 

It may he worth while to point out, however, that there is no 
such limitation to the use of Lagrange’s formula (1). In apply- 
ing it to cyclic systems, it is convenient to introduce conditions 
already laid down, viz., that the co-ordinates qr are the palpable 
co-ordinates, and that the cyclic rnurnenta are invariable. Speial 
inferences can then he drawn as before, but the interpretation 
cannot be expressed so neatly owing to the non -reversibility of 
the motion. 


Authorities. — The moat important and moat accessible early 
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bridge, 1879 ; Lord Rayleioh, Theory of Sound, vol. i., Ist ed., 
London, 1877, 2nd ed., London, 1894 ; Routh, Stability of Motion, 
London, 1877, and Rigid Uynamios, 4th ed., London, 1884 ; Helm- 
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} equilibre d’une masse fluide animee d’uti mouvement do rotation,” 
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of various dynamical principles is given by Hertz in his 
posthumous work J>ie Jmndj^n der Mechaniic, Leipzig, 1894, of 
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DynamOa — Invented by Faraday in 1831, the 
dynamo ranks with the telegraph and telojihono among 
the most striking achievements of science, and the ma- 
terial progress that marked the later years of the 19th 
century Was in no small measure due to the practical applica- 
tion of these three electrical inventions. Since 1830 
the simple model constructed by Faraday has been 
gradually develojied into the dynamos of 5000 horse- 
power or more, which are constructed to meet the 
needs of largo cities for electric lighting and power, 
and the machines in use are to be numbered, not by 


hundreds or thousands, but by hundreds of thousands. 
Yet the fundamental theory of the dynamo, as a madhine 
for generating electromotive force, remains but little 
changed, and the advance since Faraday’s time may, by 
com|)ari3on with his results, be regarded as a progressive 
improvement of the mechanical and electriced design 
leading to a fuller realization of the idea which was already 
present in his mind. His experiments on the induction of 
currents in a coil of wire during the approach or recession 
of a magnet led naturally to the explanation of induced 
electromotive force as caused by the linking or unlinking 
of magnetic lines of flux with an electric circuit. For the 
more definite case of the dynamo, however, we may, with 
Faraday, make the transition from lino-linkage to the 
precisely equivalent conception of as the 

source of E.M.F. — in other words, to the idea of electric 
conductors “ cutting ” or intersecting ^ the lines of flux in 
virtue of relative motion of the magnetic field and electric 
circuit. On 28th October 1831 Faraday mounted a 
cop}H3r disc so that it could be rotated edgewise between 
the ix)le8 of a permanent horse-shoe magnet. When so 
rotated, it cut the lines of flux which jiassed transversely 
through its up^icr half, and by means of two rubbing 
contacts, one on its periphery and the other on its spindle 
or axis, the circuit was closed through a galvanometer, 
which indicated the passage of a continuous current so 
long as the disc was rotated 
(Fig. 1 ). Thus by the invention of 
the first dynamo Faraday proved 
his idea that the E.M.F. induced 
through the interaction of a 
magnetic field and an electric 
circuit was due to the passage 
of a portion of the electric circuit Fig. i. 

across the lines of flux, or vice 

versd, and so could be maintained if the cutting of the lines 
were mode continuous.*-^ 

A dynamo, then, is a machine in which, by means of 
continuous relative motion, an electrical conductor or system 
of conductors forming |>art of a circuit is caused to cut the 
lines of a magnetic field or fields; the cutting of the 
magnetic flux induces an electromotive force in the 
conductors, and when the circuit is closed a current flows, 
whereby mechanical energy is converted into electrical 
energy. 

Little i>ractical use could be made of electrical energy so long 
OH its only known sources were frictional machines and voltaic 
batteries. The (tost of the materials for producing electrical 
currents on a largo scale by chemical action was prohibitive, while 
the frictional machine only yielded very small currents at extremely 
high potentials. In the dynamo, on the other hand, electrical 
energy in a convenient form could be chea])ly and easily obtained 
by mechanical means, and with its invention the application of 
eiectricity to a wide range of commercial purposes became economic- 
ally possible. As a converter of energy from one form to another 
it is only surpassed in efliciency by another electrical appliance, 
namely, the transformer (see Transformers). In this there is 
merely conversion of electrical energy at a high potential into 
electrical energy at a low potential, or vice versd, but in the dynamo 
the mechanical energy which must be applied to maintain the 
relative movement of ini^netic field and conductor is absorbed, and 
reappears in an electrical form. A true transformation takes 
place, and the proportion wliich the rate of delivery of electrical 
energy bears to the jiower absorbed, or in other words the effMoncy, 
is the more remarkable. The useful return or “ output^’ at the 
terminals of a largo machine may amount to as much as 95 per 
cent, of the* mechanical energy which forms the “input.** Since 
it needs some jprime mover to drive it, the dynamo has not made 
any direct addition to our sources of energy, and does not therefore 
rank with the primary battery or oil engine, or even the steam 
engine, all of which araw their energy more immediately from 


^ Experimental Bsseareihes in Electrieity, series ii. § 6, pan. 266, 
259-60, and series xxviii. § 84. 

* Jhidf series L 5 pw* 84-90. 
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nature. Vet by the aid of the dynamo the power to be derired ! 
from waterfalls ean be economically and oonveniently converted 
into an eleotrioal form and brought to the neighbouring factory or 
distant town, to be there reconverted by motors into mechanical 
power. Over any but very short distances energy is most easily 
transmitted when it is in an electrical form, ai3 turbine-driven 
dynamos are very largely and successfully employed for such 
transmission. Thus by conducing to the utiuzatlon of water-power 
which may previously have had but little value owing to its 
disadvantamous situation, the dynamo may almost be saioTto have 
added another to our available natural resources. 

The two essential parts of the dynamo, as required by 
its definition, may ^ illustrated by the original disc 
machine of Fara^y. They are (1) the iron miignet^ 
between the poles of which a magnetic field exists, and 
(2) the eUctriced c(ynductarny represented by the rotating 
copper disc. The sector of the disc ^ cutting the lines of 
the field forms part of a closed electric circuit, and has an 
E.M.F. induced in it, by reason of which it is no longer 
simply a conductor, but may be called an In 

its more highly developed form the simple cop|)er disc 
becomes a system of many inductors so inter-connected as 
to add up their several E.M.F.*s. Since these inductors are 
very commonly mounted on an iron structure, which may 
Ix) likened to the keeper or “armature” of a magnet 
rotating between its ])oles, the term “ armatwre ” has been 
extended to cover not only the iron core, but also the wires 
on it, and is often applied to the copper conductors them- 
selves even when there is no iron core. In the dynamo of 
Faraday it is the “ armature ” which is rotated, and such 
is usually the case ; sometimes, however, the magnet, or a 
portion of it^ is rotated. It is in fact immaterial to the 
aiction whether the one or the other is moved, or both, so 
long as their relative motion causes the armature inductors 
to cut the magnetic flux. As to the ultimate reason why 
an E.M.F. should be thereby induced, physical science 
cannot as yet yield any surer knowledge than in the days of 
Faraday,* For the engineer, the simple fact is sufficient 
that the E.M.F. of the dynamo is due to the cutting of 
the magnetic flux by the inductors, and, further, is pro- 
portional to the rate at which the lines are cut.^ 

The equation of the electromotive force which is required 
in order to render this statement quantitative must 
contain three factors, namely, the density of the flux in 
the air-gap through which the in- 
ductors move, the length of the 
inductors, and the speed of their 
movement. For given values of the 
first and third factors and a single 
straight inductor moved imrallel to 
itself through a uniform field, the 
maximum rate of cutting is evidently 
obtained when the three directions 
of the lines, the armature in- 
ductor, and the relative motion are res|X}ctively at right 
angles to each othe^, as shown by the three co-ordinate 
axes of Fig. 2. Under these circumstances the E.M.F. 
of the inductor is 

E»B^LVxlO“» volts, .... (I.) 

where is the density ^ of the lines of flux per square 
centimetre in the air-gap, L is the active length of the 
inductor within the field in centimetres, and V is the 
velocity of movement in centimetres per second. Further, 
the direction in which the E.M.F. has the above maximum 
value is along the length of the inductor, its “sense” 


^ See Elbotbioitt, BrU. vol. viii. p. 78. 

* “On the Physical Lines of Magnetic Force,” Phd* Mag*t June 
1852. 

* F&aday, Eaep* series xxviii. § 84, pars. 8104, 8114--15. 

^ See Sutcnt^iuaKKr, New Volumes, Mney, BriL 
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being determined by the relative directions of the field and 
movement.^ 

The second fundamental equation of the dynamo brings 
to light its mechanical side, and rests on Oorstedt’s 
discovery of the interaction of a magnetic field and an 
electric current. If a straight electric conductor carrying 
a current be so placed in a magnetic field that its length 
is not {parallel to the direction of the lines of flux, it is 
acted on by a force which, if not l>alanced by an equal 
and opi)OsitG force, will cause the' conductor to move 
in a definite direction ; or if the conductor is fixed and 
the magnet be unconstrained, the latter will itself move in 
the opposite direction. Now in the dynamo the inductors 
arc placed so that their length may be as nearly as |X)ssiblo 
at right angles to the field ; hence when they are rotated 
and an electric current begins to flow under the E.M.F. 
which they induce, a mutual force at once arises between 
the copper conductors and the magnet, and the direction of 
this force must by Lenz’s law ® be opjxjsed to the direction 
of the movement. Thus as sewn as the disc of Fig, 1 is 
rotated and its circuit is closed, it exjK^riences a 
mechanical pull or drag, wliich must be overcome by the 
force applied to rotate it. While the magnet must bo 
firmly held so as to rtiinain stationary, the mechanic.al 
construction of the armatui-e must l)e such tliat its 
inductors can be forcibly driven through the magnetic 
field against the mutual pull. The law^ of electrodynainic 
action requires its efjuafiim of imclianmal force^ just as 
the law of electromagnetic induction requires the e(] nation 
of electromotive force, and it may l)e expressed in 
analogous terms. If a conductor of length L cm., carrying 
a current C amperes, . is immersed in a field of uniform 
density and the length of the conductor is at right 
angles to the direction of the lines, it Is acted on by a force 

F = B,LCx 10-1 dynes, . . . , (JI.) 

and the direction of this force is at right anglas to the 
conductor and to the field. The rate at whicli electrical 
energy is develo]>ed, when this force is overcome by moving 
the inductor as a dynamo through the field, is EC=» 
B^LVe X 10“® w'atts, whence the equality of the mechanical 
jK)wer absorbed and the electrical power develoi)ed (as 
required by the law' of the conservation of energy) is easily 
established. The wdiole of this jjower is not, however, 
available at the terminals of the machine ; if II,, be the 
resistance of the armature in ohms, the ]jassagc of the 
current through the armature inductors causes a loss of 
pressure of CaRa volts, and a corre8ix)nding loss of energy 
in the armature at the rate of watts. As the resist- 

ance of the external circuit R,. is lowered, the current 

^ ~ ii 1® increased, but at the same time the external 

Jig -r 

voltage at the b^rminals of the machine is decreased, until 
a maximum output is reached, when the loss of volts over 
the internal resistance is equal to the loss of volts over the 
external resistance. The increase of the current is, how- 
ever, accompanied by a progressive increase in the loss of 
energy over the armature, and as this is exisinded in 
heating the armature conductors, their temperature may 
rise so much as to destroy the insulating materials with 
which they are covered. Hence the tenq^erature which 
the machine may be jwrniitted to attain in its working is 
of great importance in determining its output, the current 
which forms one factor therein being primarily limited by 
the heating of the armature wnres. The lower the resist- 
ance of the armature, the less the rise of its temperature 
for a given current flowing through it ; and the reason for 


• Faraday, Exp. Res., series i. § 4, pars. 114-119. 

* Elbctbicitt, Ency, Brit. voL viii. pp. 11 and 76. 
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the almost universal adoption of copper as the material for I 
the armature inductors is now seen to lie in its high 
conductivity.! 

Since the voltage of the dynamo is the second factor to 
which its output is proportional, the conditions which 
render the induced E.M.F. a maximum must evidently be 
reproduced as far as possible in j>ractice, if the best use is 
to be mode of a given mass of iron and copper. The first 
problem, therefore, in the construction of the dynamo is 
the disposition of the inductors and field in such a manner 
that the three directions of field, inductors, and movement 
are at right angles to one another, and so that the relative 
motion is continuous. Beciprocating motion, such as 
would be obtained by direct attachment of the inductors 
to the piston of a steam-engine, has been successfully 
employed only in the B|)ecial case of on “oscillator”*^ 
producing a small current very rapidly changing in 
direction. Rotary rmiim. is therefore universally adopted, 
and with this two distinct cases arise. Either (A) the 
length of the inductor is jiarallol to the axis of rotation, or 
(B) it is at right angles to it. A single inductor cannot, 
however,, be made to give more than a few volts, and 
hence it is necessary to use several ind'ictors, and to add 
up their E.M.F.*8 by connecting them in series. Two 
methods of effecting this may he distinguished, and as 
each may he ai>j)Ii(!d both to case? (A) and to case (B), four 
tyfies of armatures result therefrom. 

(A). If an inductor is rotated in a rectangular gap 
formed in a horse-shoe magnet by two ix)le-pieces having 
plane faces op])Osed to each other, as in Fig. 4 !!ot only is 
the density of the fiux in the gap 
between the poles small, but the 
direction of movement is not 
always at right angles to the 
direction of the lines. Starting 
from the jiosition of the inductor 
when it is mid-way between the 
IK)le-tip8, its rate of line-cutting 
will increase to a maximum as it 
imsses under the centre of a iK)le- 
face, and will then decrease to 
zero. As it crosses a line drawn 
symmetrically through the gaps 
between the poles, the direction 
of the E.M.F. along its length is 
reversed, since its motion relatively 
to the direction of the field is re- 
versed. If the ends of the in- 
ductor are electrically connected to two collecting rings 
fixed on, but insulated from, the shaft, two stationary 
brushes d h can Ihj pressed so as to make rubbing conbict 
with the rings, and an external circuit may be con- 
nected to the brushes, which then form the “terminals” 
of the machine; the alttirnating E.M.F, sot up in the 
inductor will cause an alternating current to flow through 
the external circuit, and the sim])iest form of aliermitor 
is obtained. If the field cut by the inductor is of 
uniform density, and all the linos ))ass straight across 
from one jwle to the other (both of which assumptions are 
approximately correct), a curve connecting the instantaneous 
values of the E.M.F., as ordinates, with time or degz^ of 
revolution, as abscissae (as shown at the foot of Fig. 3), 
will be sinusoidal when the speed of rotation is uniform. 

^ Faraday, Exp, Rea,, series ii. § 6, pars. 211, 213 ; series xxviii. § 34, 
par. 8152. 

* Invented by Nikola Tesla (Eke, Eng, vol. xiii. p. 83. Cp. 
Brit. Pat.f Spec. Nos. 2801 and 2812, 1894). Several early inventors, 
€.g,. Dal Negro in 1882 (PMl, Mag,, third series, vol. i. p. 45), adopted 
reciprocating or oscillatory motion, and this was again tried by likUson 
in 1878. 



Fig. 8. 



If, however, the inductor ia moimted on an iron cylinder 
(Fig. 4),3 a sufficient margin being allowed for mechanical 
clearance between the inductor 


and the poles, not only will the re- 
luctance of the magnetic circuit 
be reduced, and the total flux and 
its density in the air-gap Bg be 
thereby increased, but the path of 
the lines will become nearly radial, 
except at the “fringe” near the 
edges of the [Kilo-tips, and hence 
the relative directions of the move- 
ment and linos will be continuously 
at right angles. The shape of 
the E.M.F. curve will then be as 



Fig. 4. 


shown in Fig. 4 — flat-topped, with rounded comers rapidly 
sloping down to the zero line. 

With the addition of a number of similar inductors 


arranged along the length of the armature core parallel to 
the first, the (juestion arises of their connexion, in order to 
add their E.M.F.'s. Since the E.M.F.’s generated by the 
inductors under the one ]X)le-piece are opposite in direction 
to those induced under the other 


pole-piece as viewed from one end 
of the armature (Fig. 5, where 
the dotted and crossed wires in- 
dicate E.M.F.’s directed towards 
and away from the observer), two 
distinct methods are [lossiblo by 
which two or more inductors can 



Ikj joincid in series. Wg» ^ 

(1) The first, or Ww^-winding, 
was invented by Dr Antonio Pacinotti of Florence * in 1860, 
and was subsequently and indejicndently reintroduced in 
1870® by the Belgian electrician, Z6nobeTh4ophile Gramme, 
whence it is also fre(|uently called the “ Gramme ” wind- 
ing. By this method the farther end of inductor 1 (Fig. 
5) is joined to the near end of inductor 2 ; this latter lies 
next to it on the surface of the core or immediately above 
it, so that both are simultaneously under the same pole- 
piece. For this connexion to be {K)ssible, the armature 
core must be a hollow cylinder, supported from the shaft 
on an ojxiii noii-magnetic spider or 
hub, between the arms of which 
there is room for the internal wire 
completing the loop (Fig. 6). The 
end of one complete loop or turn 
embracing one side of the annature 
core thus forms the starting-point 
for another loop, and the process 
can be continued if required to 
form a coil of two or more turns. 

In the ring armature the iron core 
serves the double purpose of con- 
ducting the lines across from one 
pole to the other, and also of Fig. o. 

shielding from the magnetic fiux 

the hollow interior through which the connecting wires 
pass. Any lines which leak across the central space are 
cut by the internal wires, and the direction of cutting 
is such that the E.M.F. caused thereby opposcis the 
KM.F. due to the inductors [proper on the external 
surface. • If, however, the section of iron in the 'core 

t 
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be correctly proportioned, the number of lines which 
cross the interior will bear but a small ratio to those which 
pass entirely through the iron, and the counter E.M.F. of 
the internal wires will become very small ; they may then 
be regarded simply as connectors for joining the external 
inductors in series. 

(2) The second or drum method was used in the original 
** shuttle-wound” armatures invented by Dr Werner von 
Siemens in 1856, and is still known as the “Siemens” 
winding. The farther end of inductor 1 (Fig. 5) is joined 
by a connecting wire to the farther end of another inductor 
2' situated nearly diametrically opposite on the other side 
of the core and under the opposite pole-piece. The near 
end of the complete loop or turn is then brought across the 
end of the core, and can be used as the starting-point for 
another loop beginning with inductor 2, which is situated 
by the side of the first inductor. The iron core may now 
be solid from the surface to the 
shaft, since no connecting wires 
are brought through the centre, 
and each loop embraces the entire 
armature core (Fig. 7). By the for- 
mation of two loops in the ring 
armature and of the single loop in 
the drum armature, two inductors 
are placed in series; the curve of 
instantaneous E.M.F. is therefore 
similar in shape to that of the 
single inductor (Fig. 4), but witli 
its ordinates raised throughout to 
double their former height, as shown at the foot of 
Fig. 6. 

Next, if the free ends of either the ring or drum loops, 
instead of being connected to two collecting rings, are 
attached to the two halves of a s[)lit-ring insulated from 
the shaft (as shown in Fig. 7 in connexion with a dnim 
armature), and the stationary brushes are so set relatively 
to the loo|>8 that they jjass over from the one half of the 
split-ring to the other half at the moment when the loops 
are passing the centre of the intcriiolar gap, and so are 
giving little or no E,M.F., each brush will always remain 
either positive or negative. The current in the extenial 
circuit attached to the brushes will then have a constant 
direction, although the E.M.F. in the inductors still remains 
alternating; the curve of E.M.F. obtained at the brushes 
is thus (as in Fig. 7) entirely above the zero line. The 
first dynamo of Pixii,^ which immediately followed Fara- 
day’s discovery, gave an alternating current, but in 1832 - 
the alternator was converted into a machine giving a 
vmdirected current by the substitution of a rudimentary 
“ commutator ” in place of mercury collecting cups. 

On passing to case (B) we are at once reminded of 
the original dynamo of Faraday, yet though the disc of 
Fig. 1 is in reality a single inductor whose plane of move- 
ment is at right angles to its axis of rotation, it hots the 
peculiarity that the E.M.F. generated is always in the 
same direction along the inductor’s length ; it thus repre- 


^ Awn, Ohim. Phya. vol. L p. 822. 

* Ann, Chim, Phya, vol. li. p. 76. Since in Pixii’s machine the ^ 
•rmatnre was stationary, while both magnet and oomrautator rotated, 
four bruBhoB were used, and the arrangement was not bo simple as the 
Bplit-ring deacribed above, although the result was the same. Saxton’s 
maohine (1838) and Clarke’s machine (1885, see Sturgeon’s AnwUa qf 
MeeMeity, voL i p. 146) were similar to one another in that a 
unidinoted onrrent was obtained by utilizing evoxy alternate half- 
wave of but the former still employed mercury collecting 

ottps, while the latter employed metal brushes. Sturg^u in 1836 
foUowed Pixii in utilizing the entire wave of and abandoned 

the meronry onpB in favour of metal brusheB preBBing on four semi- 
oiiottlar dhoB {Soienti/k Raaeareheaf p. 252). The simple split-ring is 
dNoribod by WheitBtOBe and Cooke in their Patent No. 8845, 1840. 
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sents a class of machines which are distinguished by the 
somewhat misleading name of “unipolar” dynamos. In 
this special form the (B) principle of arrangement is 
seldom employed, since it is difficult to add other inductors 
in order to increase the E.M.F. If, however, the mag- 
netic circuit be interrupted by another air-gap (Fig. 8), 
a single inductor can be 
arran^ to cut the flux 
twice in each revolution 
in different directions as 
it passes through the two 
air-gaps. The E.M.F. which 
is now {xroduced in the in- 
ductor will bo first radially 
outwards, and thou inwards 
towards the centre, r.e., it 
alternates in direction just 
as in case (A). It then 
becomes ixissible to employ a number of inductors (Fig. 9), 
and to ^d together their E.M.F,’s in series by methods 
which are analogous to the ring and drum winding already 
discussed under case (A), and which yield the third and 
fourth typKjs of armature. 

(3) By the diacaidal or flat -ring method (Fig. 10) 
an inductor I is joined to its next neighbour 2, and for 
this to be [X)ssible it is again necessary that there should 
be an iron core (as A in Fig. 9) to convey the lines from 
one jiolo to the 
other, and at the 
same time to 
shield the con- 
necting wires, so 
that they may not £ 
themselves cut tins 
field. A second 
magnet M' (shown 
dotted in Fig. 10) 
can now be ar- 
ranged on the 
opiK)sito side of the armature core to the first magnet M, 
with |X)les of the same sign facing each other. The greater 
jwrtion of the length of the wires which previously served 
merely as conductors can then also be rendered iwefully 
inductive, the inactive connectors being simply the wires 
joining the two sides of each loop.*** The armature thus 
takes the form of a fiat ring (Fig. 10), and is analogous 



Fijf. 9. 



to a ring armature in which a second pair of poles is in- 
troduced into the centre of the core, each of the same sign 
as the external pole which it faces. 

(4) The fourth or disc winding was in principle em- 


* The advantage originally claimed for the discoid al -ring m^bine, 
namely, that the rim of the armature could also he utilized by joining the 
opposite poles, and that so the inactive length of the wire was con- 
siderably reduced as compared with the longitudinally-wound ring 
(Schuckert, Brit. Pat,, No. 4464, 1877), has proved somewhat iUuBory, 
owing to the difficulty of avoiding eddy-currents in the core when 
the flux entow it in two directions at right angles to each other, from 
the sides and from the overarching pole-piece respectively. 

S. III. ^ 73 
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ployed in many of the earliest machines, and especially 
in alternators, but has not met with much favour for 
continuouB-current dynamos. In this method the outer 
end of inductor 1 is joined, by a connecting wire passing 
round the periphery, to the outer end of another inductor 
2' situated nearly diametrically opposite under the other 
pole (Fig. 9). No iron core is now required; the two 
opposite poles can bo brought close together, leaving but 
a short path for the lines in the air-gap, and any mechan- 
ical sup{)ort on which the wires are wound may be non- 
magnetic. By brining the inner end of inductor 2' 
along the inside }^riphery (Fig. 11), a loop is formed, 
which may be again repeated. If the ends of the loops 



thus formed by either method (3) or (4) are connected 
to a pair of collecting rings, a simple discoidal-ring or 
disc alternator is obtained, while if they are connected to 
a split-ring the current may be commut^ and the dynamo 
gives a unidirected E.M.F. and current in the external 
circuit. It is therefore true to say that in almost all 
dynamos which are used in practice, whether they supply 
an alternating or a continuous current to the external 
circuit, the E.M.F. and current in the inductors them- 
selves are alternating. 

The addition of now loops leads to a coil of many 
turns, and thence to a number of coils. If the several 
new loojis are wound over each other in the ring, drum, 
and discoidal-ring armatures, or by the side of each other 
in the disc, the depth of the wires in the air-gap would 
necessitate such a long distance between the iK)le-piece 
and the armature core, or between the op|) 08 ing poles 
of the disc, that it would be difficult to obtain a suffi- 
ciently strong magnetic hold. The additional loop must 
be wound side by side in the first three cases, or on the 
top of each other in the disc armature. The coil thus 
has a certain width along the face of the poles, and the 
effect of such width must bo considered in its relation 
to the width of the poles. The pitcJUiTie being defined 
as a circle drawn through the middle of the length of 
the inductors, or, in other words, as the mean pth 
traversed by them in their rotation, it is convenient to 
refer the widths of plo, interpolar gap, and coil to the 
pitchy or the distance measured along the pitch-line from 
the centre of one pole to the centre of a neighbouring 
pole of opposite sign. In the ring armature, if the 
E.M.F.’8 induced by tjie turns in any one coil are to 
be added in series, they must be in the same direction 
along the inductors. A ring core entirely overwound 
with one coil in a continuous helix would give no E.M.F. 
at the ends ; but when the coil is divided into two halves, 
those may, by means of appropriate connexions, be ])laced 
either in series or in prallel, and each half will at any 
instant give the same E.M.F. The ring armature must 
therefore bo divided into at least two coils, and it is 
then evident that if the width of each coil exceeds the 
width of the interpolar gap, the loops will for some portion 
of one revolution bo moving at the same time under two 
plea of opposite sign, and consequently differential axition 
will be sot up, by which one part of lie coil will be 


inducing an RM.F. opposed in direction to that of tiie 
r^t If thu disadvantageous action is to be avoided, 
either the width of the coil or the width of the pole, 
or both, must be reduced until the coil is no wider than 
the int^lar gap. If the coil be wide, the poles must 
be namw, so that with a given density the number of 
lines in a field will be very small ; wlffie, on the other 
hand, if the coil be narrow and the pole wide, the flux 
of one field may be large, but the number of inductois 
in the coil must be small 



If the iMiles of the alternator are arranged in two separate circles 
(as in Fig. 43), all the N jwles forming one crown and all the S 
poles another crown, the width of 
the ]^les may be equal to the pitch ; 
but if they occur alternately, first a 
N pole and then a S mle round the 
same circle, their widui must bo less 
than equal to the pitch in order to 
avoid an excessive amount of mag- 
netic leakage between the adjacent 
|>ole-6dgo8. Considerations of the 
inductance of the armature and of 
its heating in turn limit the feasible 
width of winding in the armature 
coils. A compromise has therefore to 
bo made, ana experience shows that 
in practice tlie best combined use of 
an armature core and field-magnet 
of given size is made if the width of 
the polos of alternate sign is ap- 
proximately half the pitch, and the 
width of the ring coil is equal to the 
width of a |Kde. The two-pole 
machine will then have two coils, 
and the armature core will bo only half covered with winding (Fig. 
1 2 i. ). The same considerations govern tlie best width of a drum oou. 
If the core bo entirely overwound (as in Fig. 12 il, if the blank 
portions of the core were covered with loops of continually diminish- 
ing size), the arrangement is the e(|uivalent of the ring armature 
with tw'o coils in series, each of width equal to the pitch. The 
single coil of the bipolar drum may equally well be aivided into 
two coils, the largest loop of each half having a width equal to 
the piteh ; and the two coils so formed may be connected either 
in series or in parallel. Again, how'ever, if there is to be no 
differential action, opposite sides of one coil must hever be moving 
under tlie same pole, and the innermost or smallest loop must not 
be less in width than the pole-face. The best proportions am 
obtained if the width of the inner loop and the width of the field 
are each appniximatoly equal to half the pitch (Fig. 12 ii.). 
The same reasoning can easily be applied to the disooidal ring 
and disc machines, and will lead to like results. 

If the bipolar armatures of Fig. 12 are imagined to be cut 
through to the centre from any })oint X and oiiened out, it is 
evident that any number of pairs of coils similarly spaced to the 
original pair may be inserted without in any way affecting the 
action, save to increase the periodicity of the alternating E.M.F. ; 
an equal number of pairs of poles m^ then also be added, with 
a corresponding increase in the total KM.F., and the mvZtipolaT 
cdUrnators'^ of Fig. 13 are obtained. As the wires of a coil pass 
gradually into or out of action, the total E.M.F. of the coil, being 
the sum of the E.lff.F.’s in the separate inductors, rises or falls 
gradually, the maximum value being n^ached when the ooU is 
immediately under a pole in the ring armature, or when the side 
of a coil is under a pole in the drum and disc machines. When 
the coil enters under the next iiole of (mpiwite sign, the gradual 
rise and fall are again rei)eated, but the E.M.F. is in the opposite 
direction. Thus the passage of a coil through two magnetic fields 
of op}X)Bite direction yields a complete wave of E.MrF. such as 
is shown in Fig. 6, and the time in seconds taken by the KM.F. 
or current to pass through such a complete cycle is the '^period 
of the alternator. The number of complete periods through which 
the E.M.F. or current passes {ler second is called the wriodieUy 
w fTtqwenf^^ and in the bipolar alternator is equal to tne number 
of revolutions per second. In the multipolar alternators of Fig. 
18 the coils may bo arranged cither in Keries or in ptrallel, since 
their phases are all alike ; the periodicity of the multipolar alter- 
nator is with either arrangement equal to the number of pairs of 
fields through which a coil passes in one second, so that in general 

the periodicity whore N=the number of revolutions per 


^ The first use of a number of pairs of coils and an equal number of 
pairs of poles was due to StShrer of Leipzig, Pogg* Awn* hd. 417, 1344. 
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miniite, and nmnUr of pain of fields. In the ring and 

dram alternaton, p is also the number of of poles, but In 
the d^*****i*^^^ r^ and the disc types the pairs of poles most be 
reckoned on one side only, since each pair of poles facing each 
other on opposite sides of the armature only oorrespondB to a 
aiimle field. 

^&e abore reasoning has, so fhr, led us in all cases to as many 
•coils as there are fields and an armature core onW half oovered 
Mrith winding, and such is the Ibrm taken by the single-phoie 
4 Utimator, But since only one-half of the armaturo core is utilized, 
an entirely distinct but similar set of coils may bo wound to form 
a second armature circuit between the coils of the first circuit. 
The phase of this second circuit will differ by a quarter of a period 
from that of the first, and it may either be used to feed an entirely 
separate external circuit, possibly at a different pressure, or, if it 
be composed of the same number of inductors and therefore gives 
the same pressure, it may be inter-connected with the first circuit 
to form a quatier-phaae aUemator. By an extension of the same 
process, if the width of winding in esch ring ooil be reduced to 





Fig. 13 


cne-third of the pitch, or the width of each side of the drum coil 
be reduced to oiie-sixth of the pitch, three armature circuits can be 
wound on the same core, and a threcpfiaae (dUrtuUor is obtained, 
giving waves of E.M.F. differing in phase by 120 . 

Reverting to the simple dynamo of Fig. 7, we have 
atill to consider the effect of the addition of more arniaturo 
loops in dynamos of this ty})e, which give a unidirected 
current in virtue of their split-rings. If the loops form 
a single coil, wider than the interpolar gap and connected 
to a single split-ring, they will, just as in the alternator, 
act differentially against one another during part of a revolu- 
tion. Hence ^e coil must bo more or less concentrated 
into a narrow band. Such an arrangement in the case of 
drum winding gives the H-form “rfiuttle” armature in- 
vented by Dr Werner von Siemens. Although its E.M.F. 
has a much higher maximum value than that of the curve 
of Fig. 7, it still periodically varies during each revolution, 
and so gives a pulsating current To avoid the pulsation, 
recourse must be had to a new principle peculiar to the 
continuous<vrrewt moichine^ which is by far the 
most largely used of all dynamos. Since a second coil 
placed at right angles to the originsd coU will yield a 
wave of E.M.F. of which the crests will coincide with 
the hollows of the first wave, the E.M.F.’s of the two 
tcoils when in series will supplement each other, and the 


fluctuations of the resultant curve will be greatly reduced, 
although its maximum may be no higher. Instead, there- 
fore, of concentrating the new loops into a narrow coil, 
as in the case of the alternator, the opposite course must 
be pursued, and the loops be divided between several coils 
equally spaced round the armature. Given two coils at 
right angles and with their split-rings displaced through 
a cx>rres{)onding angle of 90*, they may be connected in 
series by joining one brush to the opposite brush of the 
second coil, the external circuit being applied to the two 
remaining brushes.^ The same arrangement may again 
be repeated with another pair of coils in parallel with 
the firist, and we thus obtain Fig. 14 with four split-rings, 
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their connexions to the loo|)s being marked by correspond- 
ing numerals ; the four coils will give the same E.M.P. 
as the two, but they will bo jointly capable of carrying 
twice the current, owing to their division into two parallel 
circuits. Now, since the effect of joining brush 2 across 
to brush 3 is virtually to connect the end of coU A with 
the beginning of coil B, and so on until they are closed 
upon themselves in a continuous helix, the four split-rings 
may be replaced by the simpler arrangement of Fig. 1 5, 
con.sisting of four segmental i>ortions of a 
cylinder, insulated from one another and 
from the shaft, and requiring only two 
brushes, which form the terminals of the 
external circuit. Each sector replaces a {)air 
of halves of adjacent split-rings, in the order 
of sequence, 2 and 3, 4 and 5, 6 and 7, 8 
and 1. The function of this structure^ being 
not merely to collect the current, but to com- 
mute its direction in any coil as ii; passes 
through the interpolar gap, it is known as the commutator. 
Each coil is successively short-circuited, as a brush bridges 
over the insulation between the two sectors which terminate 
it ; and the brushes must bo so set that the {x^riod of short- 
circuit takes place when the coil is generating little or no 
E.M.F., i.e.j when it is moving through the zone between 
the pole-tii)8. The effect of the four coils in reducing the 
percentage fluctuation of the E.M.F. is very marked, as 
shown at the foot of Fig. 14 (where the upper curve is 
the resultant obtained by adding together the separate 
curves of coils A and B), and the levelling process may 
evidently be carried still further by the insertion of more 
coils and more (corresponding sectors in the commutator, 
until the whole armature is covered with winding. For 
example, Fig. 16 shows a ring and a drum armature, 
each with eight coils and eight commutator sectors ; their 
resultant curve, on the assumption that a single inductor 



* Such was the arrangement of Wheatstone’s machine (Brit. Pat., 
No. 9022) of 1841, which was the first to give a more nearly eotUinmvs 
current, the number of sections and split-rings being five. 

* Its development from the split-ring was dne to Pacinotti and 
Gramme (Brit. Pat., No. 1668, 1870) in connexion with their ring 
armatures. 
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gives the flat-top^ curve of Fig. 4, will be the upper 
wavy line of E.M.F. obtained by adding together two 
of ^e resultant curves of Fig. 14, with a relative dis> 
placement of 45^ The amount of fluctuation for a given 
number of commutator sectors depends upon the shajie of 
the curve of E.M.F. yielded by the separate small scections 
of the armature winding; the greater the polar arc, the 
less the fluctuation. In practice, with a polar arc equal 
to about 0*75 of the pitch, any number of sectors over 
32 yields an E.M.F. which is sensibly constant throughout 
one or any number of revolutions. If the armatures of 
Fig. 16 be imagined to be cut across to the centre from 

any jwint such as X and 

ojKinod out, tis was also 
clone in the case of alter- 
nators, any number of i)airs 
of polos, with a correspond- 
ing increase in the number 





Fijf. 1«B. 


of inductors, may be added, and multiiiolar continuous- 
current dynamos arc obtained. But whereas in the alter- 
nator there may in each phase bo only one circuit through 
the armatures, in the continuous-current closed-coil armature 
there can never Ix) less than two ].>ara1]el circuits, while if 
there are more than two, there must be as many as there 
are polos. ^ The two conditions coincide in the simple 
bipoW armature, since it has two parallel piths through 
the armature, or as many as there are ix)lcs. 


The fundamontal deefromotive force emuition can now ho given 
A more definite form, suitable for both the coiitinuous current 
dynamo and the alternator. Lot Z<|s;tho number of 0.0. S. linos 
or the total flux, which issuing from any one pole flows through 
the armature core, to leave it hy another pole of opjiosite sign. 
Since each iuductor cuts those lines, first, as they enter into the 
armature core from one pole, and then as they emerge from it to 
enter another nolo, the total number of lines cut in one revolution 
by any one iuauotor is 2yZa. The time in seconds taken to per- 
form one complete revolution is where N is the number of 

revolutions per minute. The average E.M.F, induced in each in- 
ductor in one revolution, being proportional to the total number 
of lines which it cuts, divided by the time taken to out them, is 

therefore 2 ^ . ZaX 10 ® volts. Let r be the total number of 

60 


indiiotors on the surface of the armature, whether ring- or drum- 
wound, and let q be the number of parallel circuits into which the 
armature winding of a continuous-current dynamo is divided. 


whence the number of inductors in series is The average E.M.F. 

induoed in the armature is then Eo 2 . x 10”^ volts, and 

60 q 

in the oontinnous-current machine, with a sufficient number of 
inductors and commutator sectors, this is the same as the instan- 
tuneons E.M.F. ; for the sum total of the several E.M.F. *s set up 
in the different inductors of one circuit, spread uniformly over the 
amiatnre core, will at any moment be equal to the average E.M.F. 
set up in one indnetor multiplied by the number of inductors in 
series, it is independent of the distribution of the flux in the 
air-gap. It should Iw observed that Zih or ,^he number of lines 
flowing MrougA the armature, is taken, since in the ring machine 
this will differ from the number that cross the air-gap or Z, by the 
small peroentage which leak across the interior of the ring, and so 
are ent in the opposite sense by the internal connecting wires. 


^ Except in the special case of multiple-circuit windings, which will 
be referred to later. 


The case of the disooidal armature may beat be treated by lududag 
it to the analogoue aimple riim ; each pair of oppoeing polee, einoe 
they are of the same eigii, forms in effect a single ^vided pole, 
whence a total numbw of lines Zn pass into the armature core ; r 
must then be reckoned ae equal to the number of loope in the 
or the number of inductors on one only of its two faces. TOe 
equation of E.M.F. thus becomes exactly the same as that of the 
simple ring machine. The disc winding is analogous to the drum, 
so that in all caeee the of the anOinuaui-cumnt doHd^eoil 

armature is 

Eo=|- |^.v.Za.xl0 •volts, . . . (La) 


where q must be an even number, and can never be less than 2. 

In the continuous-current dynamo the instantaneous and average 
values of the £.M.F.Vrom the armature as a whole are the same ; 
but when we pass to the alternator, its ** effective " E.M.F. is equal 
to the square root of the mean square of the instantaneous values 
of the E.M.F., since this is the value of the equivalent unidireoted 
and unvarying E.M.F., whicli, when applied to a given resistance 
or to a glow lamp, would give the same amount of heat or of light 
as the alternating E.M.F. produces (see Elbotbicitt, iii. Medrie 
OurretU). The shape of the enrve of instantaneous £. M. F. therefore 
liecomes a matter of the ^eatost importance, for upon it will depend 
the effective voltage of the alternator, even though its average 
E.M. F. may be the same with some different shape of E.M.F. curve. 
Assuming, as we may, that the density of the lines is the same along 
the length of an inauctor for any mvon position of it during rota- 
tion, its instantenoouB E.M.F., =Bj;LV xlO*® volts, will vary as ^ 
varies, according to the position of the iiiduotor under or between 
the poles. Uencte the addition of more indiiotors in series may not 
give a pro|>ortionate addition of E.M.F., and in fact will not do .so, 
unless they are so close beside eatih other that their difference of 
spacdal i)osition or of phase can be neglected ; the nearest practical 
approacn to this will be in the case oi‘ a tooth^ or tunnel armature, 
when the inductors of a coil are wound in the same slot or hole. 
Differential action, which has been already discussed, is indeed only 
an a^avated case of the same effect as must take place when a 
c;oil 18 gradually coming into or out of action, and is not entirely 
under a pole. Further, it is evident that the curve of E.M.F. of 
the coil may be given any shape that we please, by so shaping tlie 
pole-piece as to give the required Variation in density of Ine linca 
in the air-gap. Thus the len^h of gap between jiole-iace and 
armature core might be so varied ns to give a curve of E.M.F. 
varying after a sine law (cp. Fig. .3— for the case of a single in- 
ductor), and the ratio of the effective E.M.F. to the average E.M.F. 


would then have the particular value points 

have, then, to bo considered in an alternator, namely, what is the 
ratio of the square root of the mean miuare to the average value of 
its E.M.F., and what is the ratio whicn either the instantaneous or 
the average E.M.F. of a coil bears to the iustautaueous or average 
K.M.F. of a single inductor. Both depend on the ratio of the 
width of coil and pole, and on the law which governs the variation 
in density of the held. If r^=the effective E.M.F. of one coil, and 
the total number of coils in one phase, t.e., 2p, be divided into q 


parallels, the effective E.M.F. of the phase is Let 

^*'=the ratio of the square root of the mean square to tfio average 


value of the E.M.F. of the coil, or= 




then the effective 


value of the KM. F. of the phase is ^.k'.Cavt where T is the 

9 

time of a period and Cov^tbe net average value of the E.M.F. of a 
coil. Lot k^'sthe ratio which the net average E.M.F. of the coil 
bears to the gross average E.M.F. on the supposition that there is 
no differential action, and let e»the average E.M.F. of a single 
inductor ; then if / be the number of inductors in a coil, the induc- 
tion rf the E.M.F. of a coil as a whole may be taken into aocount 
by multiplying the product te by a breadth ooefiicieut which 
must be less than unity if the coil have any width. The effective 


E.M.F. per phase is therefore F' . te» If the number of 

separate •phases into which the amiatnre winding is divided, 

fsB — further, the average E.M.F. of the single inductor e 
m,2p 


is 2 . F" . Za X 10~® volts ; whence the effective E.M.F, of one phaeo 
60 

of the alternator ia 

volts. The two factors Jc^ and may be united into one constant 
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K, and tha eqaation than takas its final form of 

ZaX 10"^ volts .... (1.6) 

In contrast to the oontinuoas-ourrent dynamo, q may be unity. 
The analogy of this equation to that of the oontmuous-cuircnt 
maolune is at once apparent ; the |poes8 by which it is arrived at 
really consists in statug the E.M.F. of the alternator as that of a 
similarly wound oontinuous-ourrent dynamo multiplied by a certain 
constant, and only because this is the most convenient method of 
ezpressinff it are we interested in its average E.M.F. The second 

term£^ in both equations gives the periodicity of the alternating 
60 

£. M.F. in the inductors ; and even though the current be commuted, 
as in the continuous-current machine, it is of importance as deter- 
mining the loss by hysteresis in the core, and by eddy currents in 
the armature as a whole. * 

The fundamental equation of the electromotive force of the 
dynamo in its ihlly developed forms (La) and (1.6) may bo comjiaTed 
with its previous simple statement (I.). The three variable terms 
still find their equivaleuts, but are ditferently expressed, the 
density being replaced by the total flux of one field Za, the 
length L of the ungle inductor by the total number of inductors r, 
and the velocity of movement V by the number of revolutions |)er 
second. fiSven when the speed is fixed, an endless number of changes 
may be rung by altering the relative values of the remaining two 
factors ; ana in successful practice these may be varied between 
fairly wide limits without detriment to the working or economy of 
the machine. While it may be said that the equation of the £.M. F. 
was implicitly known from Faraday’s timo onwards, the difficulty 
under which designers laboured in early days was tho problem of 
choosing the correct relation of Za and r for the roquirod output ; 
this, again, was due chiefly to tho difficulty of predetermining the 
total flux before the machine was constructed.^ The general error 
lay in employing too weak a field and too many inductors, and 
credit must here do given to the American inventors, Weston and 
Edison, for their early appreciation of the suiieriority in practical 
working of the drum armature, with comparatively few inductors 
rotating in a strong field* 

Tho equation meduiniccU force now requires to ho given, in its 
turn, a more fully developed form correlative to that of the electro- 
motive force. I4et the inductors of a continuous-current dynamo 
bo carrying a current of c amperes ; then each, so long as it is 
moving under a pole-face, is subjected to a meohauical drag of 
B^LexlO^^ dynes, or if the leu^h and force be exprossed in 
English units of inches and pounds, of 57 B^L''cxlO~^ pounds. 
This force is gradually removeu and re-established 2p times in eacdi 
revolution as the inductor passes the intorpolar gaxM, but its 
direction is always tangential to the path of rotation, and opposed 
to it, so that the torque resisting the movement of a single in- 
ductor is B^Lc.rxlO ^ dyne-centimetres, whore r is the radius 
in cm. of the mean path of tho inductor. The total torque acting 
on the armaturo is due to the combined effect of the several in- 
ductors with which it is wound ; and since the number of inductors 

within one polar face is where ^ is the angle subtended by 

the polar arc in radians, the total torque of tho armature due 
to the 2p fields is Tsp . r. . B^ . L . c . r x 10 ^ dyue-centimotrcs. 

Since 

X 10 * dyne-centbiietreB, or 

P^Tj£i_^xlO-»p<nind.foct .... (Il.a). 

4. xo 


In the above statement the lines are treated as if confined strictly 
to the area of the pole-face — an assumption which is not strictly 
true, since the fringe surrounding the pole-edges has been neglected. 
The oorreotion for this slightly decreases tiio value of B^ for a 
given value of Zo, but correspondingly increases tho number of 
mductors which are subjected to the torque, so that the final form 
of the equation is striotly true for tho oontinuous-current armature 
as a whole. This may be proved if the torqiie be multiplied by 
the angular velocity in radians per sec., and the rate of absorption 
of mechanical energy as thus obtained in ergs per sec. or foot- 
pounds per seo. be equated to the rate of development of electrical 
energy. The latter is equal to E C watts, or since C=ge, the 
aleotnoal horse-power is 


!.c.r.z«xl. 38x10-“ 


P' 60 746 - 60 

On the other hand, the angnlar velocity in radians per sec. is 
equal to the nnmber of revolutions per sec. multiplied by 2r, so 


that the mechanical horse-power absorbed is equal to 

X 10 « X c. r. X 1-38 X 10 ■>. 

Since tho expression for the drag on any single inductor involves 
the term B^, it is evident that it is dependent on tlie distribution 
of the flux in the air-gap, t.e., on the shape of the curve of and 
if the aver^ value of iig is alone considered, the equation (Il.a), 
although giving tho average pull on the inductor, does not express 
its instantaneous values. As will be explained subsequently, the 
value of the actual in tlie continuous-current dynamo when at 
work is not uniform even under the })ole-face. Hence the instan- 
taneous pull on any inductor varies on either side of the average 
value, and in practice its maximum value at full load may lie as 
much as 20 |>er cent, greater than the average value. 

Lastly, in the alternator the current e varies as well as the 
density so that the problem l)ecoiues much more complicated 
and no simple equation con express it. If the current in the 
armature were in phase with tho induced E.M.F., and so with the 
flux-density which causes it, the maxima values uf B^, and c would 
occur simultaneously. The maximum drag thereby produced will 
be far greater than the average value, and may considerably exceed 
the force acting on the equivalent continuous-current dynamo. 
But, more than this, if there be inductance in tho circuit, the 
current in tho armature will lag in jihase l>ehind the induced 
E.M.F. and behind the By curve. The pull on the inductors 
now boconios zero not only when By is zero, but also when 
e is zero, and, further, its direction relatively to tho rotation 
cliauges each time that cithei* tlie one or tho other {Misses through 
zero. Thus thti alternator is subjected to a racking action 
whicli is much more trying than the simple torque of tho con- 
tinuouH-cturrent machine. The armature is alternately dragged 
back when the directions of field and current coincide, and driven 
forward as a motor when they are opposed, the backward drags 
being more powerful and lasting longer than the forward pushes, 
HU that on the whole the macliinc absorbs mechanical energy and 
acts as a generator. 

If the inductors, instead of being wound on the surface of a 
smooth armature core, am sunk into slots or pa.ssed througli holes 
close to tho edges of the 
core-discs, tho force whiuh 
would otherwise be e.x- 
pended on them is largely 
transferred to the iron teeth 
which i>rojoct between the 
slots or tunnels. The lines 
of the field, after {Missing 
through thi» air-gap pro{XJr, 
divide betw«^eu tno teeth 
and tho slots in proportion 
to their relative {lermeauccs. 

Heiu^e at any moment the 
inductors are situated in a 

weak field, and for a given armature current the fonse on them 
is only proportional to this weak field, ^ This surprising result 
is oonnoeteu with the fact that when the armature is giving 
current tho distribution of the lines over the face of each tooth 
is distorted, so that they become denser on tho “trailing" side 
than on the “ leading " ’ side (Fig. 17) ; the lines tend to straighten 
and shorten theiiiselvo.s, and the result of the unsymmotrioai dis- 
tribution acting on all the teeth is to produce a mamiotic drag 
oil the armature core proportional to tho current taken out of 
tho inductors, so that tne total resisting force remains the same 
as if tho armature had a smooth core. Tho amount by which 
the stress on the inductors is reduced entirely de{M)nds uj^n tho 
degree to which the teeth are saturated, but since the relative 
permeabilities of iron even at a flux density of 20,000 lines per 
square oentimotro is to that of air as 88 : 1 , tho embedded inductors 
arc very largely relieved of the driving stress. 



Fiff. 17. 


CONTINUOUS-CUBRENT DyNAMOH. 

On {Missing to the separate consideration of contiuuoiis- 
current dynamos, the winding of tho armature may first 
lie taken in greater detail, and certain results drawn from 

JSleetriciafh vol. xxxiv. p. 757 (Sayers), and vol. xli. p. 108 (Du 
Bois) ; Swinburne, Industries and Jrmi, February 2, 1894 ; Mordey, 
Joum. Inst. Jilec. Eng. vol. xxvi, p. 564 ; Houston and Kennellj, Elec, 
Eng, vol. xvUi. p. 208. 

* By the “losing" side is to be understood that side which first 
enters under a pole after passing through the gap between the fioles, 
and the edge of the pole under which it enters is here termed the 
“leading" edge, as opposed to the “trailing" edge or corner from 
under which a t<Mth or coil emerges into the interpolor gap ; cp. Fig. 
80, where the leading and trailing eilges are marked U and tt. 


^ Gp. Kapp, /oum. Soe, Td, Eng, vol. xv. p. 5901, 886. 
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the ring and drum armatureB of Fig. 16 , which are equally 
true for the dLscoidal and disc forms. 

The simple ring winding comdsting of a continuous helix is in 
itself unaneoted by the number of poles ; by the mere placing of 
9^, sets of brushes on the surface of the commutator at equal 
(ustanoes apart, the winding is at once divided into as many 
Ip. equal and symmetrical paths through the armature, 

Of Hence if 2jpy Is made equal to 2n or the 

number of poles, a multipolar parauel^’Wima ring is 
obtained, having as many parallel circuits and as many points of 
collection of the current as thero are poles. The E.M.F. of the 


armature is ' then 


|.N.r.Z.xtO-.=|.r.Z.xlO-* volt,, 
whether it be bipolw or multipolar, and the current in any one 
inductor is All the sets of brushes which are of the same sign 

must be connected together in order to collect the total current 0. 
The potential rises gndually in the armature wires as we pass from 
a negative to a positive brush, or falls as we proceed onwards from 
a positive to a negative brush. The difference of potential between 
acgacent wires is only that due to the arlded voltage of one in- 
ductor if the winding be in one layer, or to one section if there be 
several layers ; and as this is but a few volts even in machines 
giving as much as 3000 volts at the terminals, the insulation of the 
wires from one another presents no difficulty. On this score the 
ring winding contrasts favourably with the drum, and it is there- 
fore more esiieeiolly suited to veiy high potential machines. If 
the increased number of brush-sets m the multixiolar parallel- 
wound armature is regarded as a disadvantage, they may again bo 

QAAO 

reduced to two by oross-oonnexion of sectors situated apart ; 

P 

but the commutator must then be lengthened p times in order to 
provide sufficient bnisli - 
contact surface to collect 
the total current C, and, 
further, the number oi 
Hoetions must bo an even 
number. 

It is, however, often 

the inductive eflect of 
sections of the winding 
situated under two or 
more poles, especially in 
high volta^ roachinoH. 

This may bo done by 
connecting together in 
series a set of coils syni- 
metrioally situated in 
fields of like polarity, 
as diagrammatically 
shown in Fig. 18 ; the 

current in the anuaturo i^s. 

is then only divided be- 
tween two parallel jtaths, and there are only two sets of brushes, or 
Pf = 1 and 2p^=:2. Hence the £.M.F. of tlio oerks-wound multi- 
polar amuUure is ^ . t . Za ^ 10 ® volts. 



The development of the modem drtim wiudi^tg from the shuttle- 
wound Siemens armature is chiefly duo to von Hefner Alteneck of 
~ Berlin (1871). From Fig. 16u it will bo seen Hiat, 

wlmdIaM ^ differential action, the width of each 

loop must exceed the width of a pole-face and may 
bo equal to the pitch of the polos, i.e,, the loop may be wound 
diametrically across the bifiolar armature core. If, however, the 
number of commutator sectors Ix) oven and the winding bo dis- 
posed in one layer, a symmetrical winding c^annot bo obtained 
unless the width of the loop falls short of the above maximum 
width by at least the width of one inductor, t.e., the “pitch " of 
the loop at the “back*’ end of the armature farthest from the 
commutator, or the number of inductors passed through in joining 


one inductor to another, must not exceed - 1* Since g is with an 

even number of sectors itself also an even number, the pitch at 
the back end of the armature must then be an uneven number. 
Even if the armature winding be disposed in two layers, or the 
commutator sectors be an uneven number, it is not advisable for 
the loops to be wound diametrically across the armature core ; 
hence it may be said in general that the pitch of the winding at 
the back end of the armature must be an uneven number less 
thtn r/2, so that the loop spans a chord less than the diameter, and 
is In effect wound on one side of the core (op. Fig. 16 b). In 
completing the loop and joining it to the next loop, two possible 
cases present themselves. By the first, or lap winding (Fig. 16), 
the end of the loop is taken to a commutator sector, and thence 


starts off agilii to a third inductor on the same side of the oore as 
the first loon, and lying within its two sides, f.s., ^e next Imp 
statts with the inductor next but one to the first induotor. The 
pitch of the front end is therefore less than the pitch of the back 
end, and differs from it by two. Thus the winding works con- 
tinually forwards and backwards, until it passes ri^t round the 
armature and finally doses on itsdf. The development on a flat 
surface shows that the completed winding takes the form of a 
number of partially overlapping loops, whence its name originates. 
One of these loops is marked in heavy lines in Pig, 19 i., where the 
fiim-line j^rtion gives the devdopment of Fig. iSb, if cut through 
at the point mowed X. The multipolar parallel-wound drum is 
precisely similar, as shown by the dotted additions in Fig. 19 i., 
which convert it from a two-pole to a fbur-pole armature ; uie only 
difference is that the pitch at the back end must in all cases be 
an odd number less than, but not for different from, r/2p. The 
maximum difference of potential in the drum armature exists 
between neighbouring wires as they saocessively pass ^e neutral 
points correspondiim to the position of the brushes, and is here 
omial to the lull E.M.F. of the machine. These wires lie side by 
side in the smooth-core armature with one layer, or one on the top 
of the other if there are two layers, as is usuiuly the case in slotted 




ii. Wavc-windina 


Fig. 19. 


armatures ; so that good insulation must be provided between the 
adjacent sides of the wires in the former oas^ and between the two 
layers in the latter case. 

By the second, or wem, method of drum winding, the end of the 
first loop in the bipolar armature is taken to a commutator sector 
on the opposite side of the diametric line to the first w... 
loop, ana thence the second loop starts with an in- 
ductor lying otUoido the first loop and next but one 
to the original inductor. The method may be extended to 
multipolar machines, and then gives the series-wound multipolar 
armature ; when the oomploted winding is developed on a flat 
surface (Fig. 19 ii.), it is seen to work oontinuously forwards in a 
zigzag wave round the annature, one inductor under each pole 
bmng successively joined up until the winding closes on itself. 

t4*2 

The average of the firont and back pitbhee must be so that, 

e,g,, in a four-pole machine, the possible number of inductors goes 
up by etepB of lonr. 

The equations of the S.M.F. of parallel-wound and series-wound 
drum armatures are the same as those for the par^lel-wound and 
series-wound rings, the latter in each case being p times the fomier. 
Thus the chief advantage of the series-wound armature, whether 
ring or drum, is that for a given voltage the number of inductors 
and the spaoe loet in insulation of the wires is only 1/p of the 
number of induotozs and the spaoe lost in the pimlu-wonnd 
annature. A ftiriher advantage is that the two oironiti frum 
bruah to brush consist of induotors influenced by all the poles 
in the drum, or by all the poles of like sign in the ring ; hence 
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if for any rewon, snoh w eooentiieitj of the armatare in the 
bore of the pole-pleoea, the inductive effect of one field ie not 
equal to that of any other, the equality of voltage produced by the 
two halves of the winding is not afiTeeM thereby. In the parallel- 
wound armature inequality of the voltm of the various parallels 
may be avoided by a combination of the aeries and parallel 
methods. For large ouxrents, multiple circuits are possible both 
with series and pmlel winding, and xx^ where the 

number of separate armatures which are virtually wound on the 
same core. 

When the core of the armature is constructed of iron or 
other metal, the passage of it through the lines of the field 
sets up in its mass £.M.F.’8 which are in opposite 
directions under poles of opposite sign, and are 
greatest at the surface where the rate of line- 
cutting is greatest Hence if the core were a solid mass, 
a current-sheet would flow along its surface under each 
pole, and complete its circuit by passing through the inner 
(tarts of the core or by returning in a sheet under a pole 
of opposite sign. The result would be a considerable re- 
duction in the efficiency of the machine, since the power 
absorbed by these so-called eMy^fwrrenU would be entirely 
dissipated in heating the core. The production of the 
E.M.F. cannot be prevented, but the (>aths of the oddy- 
currents can be broken up, so that they meet with a 
comparatively high resistance and are reduced in amount. 
In the first place, the metal core must be divided into 
laminations whose planes are at right angles to the length 
of the inductors proper, since these are arranged to secure 
the maximum E;M.F. The laminm must be slightly 
insulated from one another ; and if the insulation be main- 
tained right up to their edges, the E.M.F.’s which still act 
across their thickness will not bo added up along the length 
of the core, but will only produce very small currents, 
which circulate through the interior of the separate lamina- 
tions. This remedy is practically realized in ring and 
drum armatures by building up their cores of thin iron 
plates or discs, strung on the shaft or on a supporting hub, 
so that their ^ges are presented to the lines of the field. 
Each disc is either coated with an insulating varnish or 
has one of its sides covered with a sheet of very thin 
paper ; or in some cases no special insulating material is 
employed, and reliance is plac^ on the thin film of oxide 
which forms on the disc in the process of manufacture, 
and which is a poor electrical conductor. The thickness 
of the discs is usually about one-fortieth of an inch, and if 
this be not exceeded, the eddy-currents set up in the mass 
of the core are reduced to an almost negligible amount. 
The discs are in the ring machine notch^ with three or 
more key-ways, and are then passed over a gun-metal hub 
with three or more arms running parallel to the shaft, 
which fit into the corresponding slots on the inner peri- 
phery of the discs (cp. Fig. 6 and the sections of Fig. 13). 
In file case of sm^ bipolar drums the discs are often 
keyed directly to the shaft, but in larger multipolar 
machines the required radial depth of iron is small, and 
the discs are then mounted on a hub similar to that of the 
ring armature, save that it may now be made of cast-iron. 
If the armature is more than 4 feet in diameter, the discs 
become too large to be conveniently made in one piece, 
and are therefore divided into segments, which are built up 
so that they alternately break joint. In all cases the 
stout end-plates between which the discs are clamped 
toother must be kept well out of the influence of the 
fidd, since otherwise the lines which curve round into the 
ends of the core from the edges of the poles may cause 
eddy-currents in their mass. Hence the axial length of 
the core is often made riightly greater tlmn the corre- 
sponding dimension of the poles. In discoidal-ring annar 
tures the laminations must be concentric with the axis of 
rotation, and a thin ribbon of iron is wound on the sup- 


porting wheel, which may be of cast-iron (cp. Figs. 10 and 
13 ii.). 


When the armature core haa been built up and all rough edges 
smoothed off, it is covered with some material of good insulation, 
reaiatance, and durability, such as oiled linen, vamShed . 
paper, or mioanite sheeting, so that all edges and sur- 
fooM on which the winding rests are thoroughly pro- 
teoted. In the ring wire-wound armature a Ten^h of wire suffi- 
cient for one section of the armature is out off, treated with shellacs, 
and dried ; one end is passed tlirough the interior of the ring, and 
the required number of loops ai'e wound tightly round the core. 
The next section is then similarly wound, until finally the whole 
core is covered, and the beginnings and ends of contiguous sections 
are united at the commutator to form a continuous helix. If the 


sisse of the solid wire becomes too largo to be conveniently bent, 
two or more wires may be wound in parallel, with, however, some 
necessary loss of space owing to the subdivision. The small drum 
armature may bo similarly hand-wound^ tho loops of wire over- 
lapping at the ends of the armature core ; but the method is 
accompanied by the disadvantage that if one section has to he 
repairs, the whole armature may have to bo taken to pieces and 
rewound. Hence various methods have been devised for winding 
drums with coils formed on shapers previously to fixing them in 
place. Tho foTTMT-wound coils nave the advantage that tiioy are 
(lerfectly symmetrical and interchangeable, can be thoroughly 
insulated before they are placed on the core, and, fiirther. are 
economical in cost of labour. If, however, the current in each in- 
ductor is large, the drum armature must be bar-wound. The 
inductors are then large and heavy bars of rectangular section, 
which arc laid on the core and joined up in regular sequence by 
soldering to the end-connectors. These latter are strips of copper 
from one to two inches wide, which are bent in a double evolute 


curve so that they span tho correct pitch and unite the short end 
of one bar to the long end of another bar situated at the proper 
distance a^uirt round tlie circumference of the core. For mumpoW 
armatures with two or more layers of inductors, **8ur&ce^* or 
*^barreV* winding is now extensively used, in which no separate 
end-connectors are employed ; at each end the inductors project 
beyond the core and are bent through an angle corresponaing 
nearly to half the ()ltoh of tho poles, the upper layer being bent in 
tho opposite direouoii to the lower ; the ends of the two layers are 
then soldered together to form loops lying entirely on the surface 
of the cylindrical armature. 

Since any inductor must have a certain width in the direction of 
rotation, one edge enters or leaves the field sooner than the other 
edge. Hence when a solid bar is moving through tho fringe of 
lines l)etweeu the pole-tiro, where tho density vanes considerably, 
the E.M. F. set up along the one edge is different from tliat set up 
along the other, and an eddy-current will flow round the bar, 
passing down one side and up the other, due to the difference 
between the £.M.P.'8 of the two edges. Thus iu a rotating 
armature an eddy-current will be set up in each and every solid 
liar as it passes between the pole-ti|)B. To prevent the reduction 
in efficiency that results therefrom, and the consequent heating of 
the bar, it is necessary to make use of a stranded bar in wli^h the 
separate strands, lightly insulated from each other, are twisted so 
that they pass from one side to the other, at least once midway 
along the length of the bar. The E.M.F. induced in each strand 
is then practically the same, since it is tho average of the £.M.F.'8 
of the two sides, and the eddy-current loss is very largely avoided. 

In evexy dynamo with rotating armature tho driving foroe has 
to he transmitted from the shaft or coupling to tho hub, thenoe to 
the discs, and finally to tho inductors. The discs 
must therefore be securely keyed to the hub, and .. 
in tho smooth-surface armature any slip between the 
core and tho induotors is opposed by the friction be- 
tween tho two. The hands of binding wire, which are placed at 
intervals along the length of the armature in order to resist the 
stress of centrifugal foroe, further increase the friction. In the 
wire-wound ring the loops themselves grip the core tightly, and ore 
also held in plaoe by passing through tlie interior of the ring 
between tlie anus of the hub. But in the smooth -oore drum the 


firm attachment of the inductors to the core pxosents mater 
diilioultioB, and in order to ensure the positive driving of the bars 
through rile magnetic field agairot the mechanical dr^, it is usual 
to groove a number of longitudinal slots in the periphery of the 
core at equal distances apart of some four inches, and to drive 
tightly into these hard -wood driving strips, which proj^ from 
the oore to a height equal to that of the induotors. Thus the 
induotors are split up into groups, and the combined drag dne to 
a group is taken up by a corresponding strip. A still more perfect 
method of driving is found in the toothedf or slotted core. This 
was the original type of armature invented by Paoinotti, hut after 
some oonsiaerahle use it was largely disoaraed in favour of the 
smooth core ; of recent years, however, it has again been reintro- 
dooed, with a friller understanding of the special preoaatioiis 
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required in its design, and it lias met with great sncceM in the 
oonatmotion of traction dynamos, in which the stresses set up by 
the varying load are very great Not only are the bars securely 
driven by Sie teeth, but, as previously mentioned, they are largely 
relieved of the driving stress. A further advantage is due to the 
fact that the lines snap across the inductors from tooth to tooth 
with a velocity far in excess of the sissed of rotation. The product 
of the weaker density in the slots and the increased velocity of the 
relative movement gives the same E.M.F. as in the equivalent 
smooth -cure armature, but owing to the comtiaratively uniform 
density of the linos within any one slot, and tiie extremely rapid 
rate at which they cut the inductors, solid bars of much greater 
width may bo used in the toothed armature than on a smooth core 
witliout trouble from eddy-currents.^ One disadvantage of the 
slotted core remains to bo mentioned. If the top of the slot be 
open, and its width of opening be considerabW greater than the 
length of the single air-gap from the iron of the pole-piece to the 
surface of the core, the lines become unei^ually distributed not 
only at the surface of Uie teeth, but also at the bored lace of the 
pole-pieces ; and this massing of the linos into liands causes the 
density at the pole-face to be rhythmically varied as the teeth jiass 
under it. No such variation <uin take place in a solid moss of 
metal without the production of cddy-cuiTeutH within it ; hence if 
the proportion^ of the width of Hlot-opening to the length of air- 
gap is equal to or exceeds 2 ; 1, it iKM^omes advisable to laminate 
the |)ole-pieoes to avoid eddy-currents in them. This precaution 
is less necessary with half-closed slots, and is entirely unnecessary 
with timnel armatures, in which the inductors are threaded through 
holes pierced gIosk to the surface of the core ; but we are then met 
with the difficulty that such closed, or nearly closed, slots greatly 
increase the inductance of the loops, and are therefore disadvan- 
tageous to the commutation and s})arkle8s collection of the current. 

On yiassing to the necond fundamental part of the 
dynamo, namely, the field-magnet, its functions may bo 
briefly recallcid oa follows : — It has to supfily the magnetic 
Hux; to provide for it an iron path as nearly closed as 
]>os8ible ujion the armatur'' save for the air-gaps which 
must exist between tlie |X)1(^Hy8tom and the armature core, 
the one stationary and the other rotating; and, lastly, it 
has to give the linos such direction and intensity within 
the air-gaps that they may be cut by the armature in- 
ductors to the best advantage, lloughly correH|K)ndiug to 
the throe fiiiuitions above summarized are the 
^ throe portions which are more or less differen- 
amwef tiated in the complete structure. These are: 

(1) the magnet “cores” or carrying 

the exciting coils whereby thes inert iron is converted into 
an electro-magnet ; (2) the yoht^ wliich joins the limbs 
together and conducts the flux lietween them ; and (3) the 
pole-pUce9^ which face the armature and transmit the linos 
from the limbs through the air-gap to the armature core, or 
vice ver»d. 


Of the conntlcBs sha])C8 which the held -magnet may take, it 
may bo said, without much exaggeration, that almost all have lieeu 
tried ; yet those which have proved economical 
and successful, and hence have met with 
general adoption, may bn classed under a 
comparatively small number of tyfies. For 
bipolar maofiines the simjle horse-^shoe (Fig. 

20 j, which is the lineal successor of the |M!r- 
manent magnet employed in the first magneto- 
electric machines, has been very largely used, 
and for all outputs up to 150 kilowatts remains 
one of the simplest, moat economical, and most 
compact types. It takes two princii^al forms, 
oooording as the pole-pieces and armature are 
above or beneath the magnet limbs and 
yoke. The “over-type” form is best suited 
to small bolt-driven dynamos, while the 
under- tyjie ” is admirably adapted to be directly driven by the 
Hteam-eudue, the armature shaft being immediately coupled to 
the crank-shaft of the engine, and the axis of rotation being thus 
kept low. In the latter ease the magnet must be mounM on 
non-mi^etic suiiports of gun-metal or zinc, so as to hold it at 
some distance away from the iron bed-plate which carries both 
engine and dynamo ; otherwise a large proportion of the flux which 
ftasaes through the magnet limbs would leak through the bed-plate 



across from pole to pole without passing through the armature 
oore, and so would not be cut by the armature inductors. Hie 
field-system is thus-— to use a somewhat inaccurate expression— 
“magnetically insulated” from the bed-plate, the intervening 
distance being some eight to ten times the length of the single air- 




field (Fig. 21)— the type 



!fext may be placed the Mandiestcr 
of a divided magnetic circuit in 
which the flux forming one field or 
])olo is divided between two mag- 
nets. ^ An exciting coil is placed 
on each half of the double horse- 
shoe momet, the pair being so 
wound that consequent tiolos are 
formed above and below tno arma- 
ture. Each magnet thus carries 
one-half of the total flux, the lines 
of the two halves uniting to form a 
common field where they issue forth 
into or leave the uir-ga{)s. Or the 

coils may be divided and placed on the liml>s of each horse-shoe, as 
in Fig. 22, instead of on the yoke, as in Fig. 21. The pole-pieces in 
both cases may be lighter than in the single horse-shoe type, and the 
field is much more symmetrical, whence it is well suited to ring 
armatures of Luge diameter. Yet tliese advantages are greatly 
discounted by the excessive magnetic leakage, and by the increased 
weight of eopjier in the exciting coils. Even if the greater jier- 
centoge whi(;h the leak- 
age linos bear to the use- 
ful flux is neglected, and 
the cross sectional area 
of each magnet core is but 
half that of the equiva- 
lent single horse-shoe, the 
weight of wirti in the 
douiile magnet for the 
same rise of temperature 
in the coils must dc some Fig. 22. 

40 cent, more than in 

the single horse-shoe, and the rate at which energy is expended 
in heating the coils will exceed tliat of the single horse-shoe in 
the same proportion. 

A somewhat similar form of two-polo field is required by the 
discoidal machine, but the poles now fae.o the sides of the fiat-ring 
armature (cp. Fig. 13 ii.) ; op|K>8ite poles of similar sign may be 
joined together by an overarching pole-piece, but owing to the 





Fig. 2811. 


difiifmity of avoiding eddy-curronte in tlie core it is more usual for 
the magnetic circuits to bo entirely divided. 

Fourthly comes the two-polo ironclad type, so called from the 
exciting coil being more or loss encased by the iron yoke ; this 
latter is divided into two halves, which pass on eillier side of the 
armature. Unless the yoke be kept 
well away from the polar edges and 
armature, the leakage across the air into 
the yoke becomes considerable, esTiecially 
if only one exciting c^il is uspxi, os in 
Fig. 28a ; it is better, therefore, to 
divide the excitation between two coils, 
as in Fig. 23b, when the field also 
becomes symmetrical. 

From this form is easily derived the 
mvltipolar type* of Fig, 24, which is by 
far the most usual for any number of 
poles from four upwards ; its leakage co- 
efficient is but small, and it is economical 

in weight both of iron and copper. The multipolar discoidal magnet 
takes the ahaiie shown in the four-pole machine of Fig. 25, mth 
which may be compared Fig. 13 ii. Another four -pole type 
(Fig. 26) may also be deriv^ from Fig. 23b, if we auppose the 



^ Elihu Thomson, Mec, Eng* vol. iii. p. 429. 

* Cp. Esson, Eke* Review, vol. xvii., 1885, and Jowm* Inet* Eke* 
Eng, vol. xzvl p. 596 ; Sayers, J<mm* Inet* Eke. Eng* voL xxii. p. 393. 


* For the advantages of multipolar machines, vide Esson, “ Notes on 
the Design of Multipolar Dynamos,** dowm* Jnat* Eke, Em/g* voL xx. 
p.265. 
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yoke on eithor aide of the emiAtiire to be pushed inwsids until 
It nearly meets the armature on a horisontal diameteri and the 
direction of winding of one ooU to be ehaaged. Two salient poles and 
two consequent poles are thus obtained, and the machine is like 
that of F%. 24, but with only two poles wound. The leakage 
across from pole to pole is great in afoiur^pole magnet of this type. 



Fig. 26. Fig. 26. 


but in alternators where a large number of poles are required it 
may be convenient to wind only half their number, owing to their 
close proximity to one another. The multipolar equivalent of 
Fig. 21 is shown in Fig. 27, and again the weight of copper on 
the divided magnetic circuits must be jfpeater than in the preced- 
ing multipolar magnets. Fig. 28, which is best suited lo four 



poles, may be obtained from Fig. 22 by dividing the pole-pieces 
and reversing the direction of winding on one side. The two 
single horse-shoe magnets thus formed have the peculiarity that 
half of the flux passing from one pole returns at onoe throimh the 
armature core to the opposite pole of the same magnet, while half 
passes onwards to a poie of the second magnet. Lutly, the multi- 
polar magnet of Fig. 20, in which there is only one magnetising 
coil enclosed between overarching claws form- 
ing the poles, those of one sign projecting 
into the gaps between the others of opposite 
sign, is economical in the weight of copper in 
its single coil, but the leakage between the 
sides of adjacent poles is considerable. 

As ragaids the materials of which ma^ets 
are made, generally speaking there is Tittle 
difference in the permeabiuty of wrought- 
foTgings and good 
; typical (B,H) curves 
connecting the magnetizing force 
required with different flux-densities for 
these materials are given under Eleo- 
TnoBCAOKJfiT. On the other hand, there is a 
marked inferiority in the cose of cast-iron^ 
which for a flux-density of BssSOOO retmires practically the same 
number of ampere-turns per centimetre length as steel requires for 
B s; 16,000. Whatever the material, if the flux-density he pressed to 
a high value the ampere-turns are very largely increased owing to 
its approaching saturation, and this implies either a large amount 
of copper in the field coils or an undue expenditure of electrical 
energy in their excitation. Hence there & a limit imposed by 
practical considerations to the density at which the magnet should 
be worked, and this limit may be placed at about B» 16,000 for 
wroiight-iron or steel, and at half this value for cast-iron. For 
a given flux, therefore, the cast-iron magnet must have twice the 
sectional area and be twiw as heavy, although this disadvantage 
is partly comnensated by its mreater cheapness. If, however, cast- 
iron be used lor the portion of the magnetic circuit which is covered 
with the exciting coils, the further dis^vantage must be added 



Fig. 29. 



a cast-iron yoke may be oombined with the wrought-iron or oast- 
steel magnet cores. An absence of Joints in the magnetic circuit 
is only desirable flt>m the point of mw of economy of expense in 
m a omn ing the component parts during manufimture ; when the 
sttrfssss which abut against eaoh other are drawn finnly together 


by screws, the want of homogeneity at the joint, which virtually 
amounti to the presence of a very thin film of air, produces little 
or no effect on the total reluctance by comparison with the very 
much longer air-gaps surrounding the armature. In order to re- 


duce the eddy-curreuts in 


ieces, due to the use of toothed 


lidy-cu ^ 

armatures with relktively wide slots, the pole -pieces must bo 
laminated in the same direction as the armature core is laminated ; 
theses are then built up of thin sheets of charcoal iron or niiUt 
stool, and these are sometimes fixed by casting them into tlic outer 
yoke-ring. 

However it lie built up, the mechanical strength of the magnet 
system must bo carefully considered. Any two surfaces between 
which there exists a field of density experieuce a force tending 
to draw them together proportional to the square of the density. 
Bo® 

and having a value of ^ P®** square inch of surface, 


over which the density may be regarded as liaving tlie uniform 
value B^. Honce, quite a^iart from the torque with whicli the 
stationary part of the dynamo tends to turn with the rot ating pait 
as soon as current is taken out of the armature, there exists a force 
tending to make the polc-pio(!es close on the armature oh houii rh 
the field is excited. Since both armature and magnet inuKt be 
capable of resisting this force, they require to bo rigidly held ; 
although the one or the other must be capable of rotation, there 
should otherwise l)e no possibility of one part of the magnetic 
circuit shifting relatively to any other |Nirt. An important con- 
clusion may bo drawn ^om this circumstance. If tlio armature 
be placed exactly concentric within the bore of the poles, 
and the two or^ mure magnetic fields bo symmetrical about 
a line joining tbeir centres, tiiere is no tendency for the arma- 
ture core to bo drawn in one direction more than in another ; 
but if there is any diflcreiico between the densities of the several 
fields, it will cause an unbalancoii stress on the armature and 
its shaft, under which it will bend, and as this bending is con- 
tinually reversed relatively to the fibres of the shaft, they will 
eventually become weakened and mve way. Especially is this 
likely to take place in dynamos with short air-gaps, wherein any 
diflerenoe in the lengths of the air-gaps produces a much greater 
i)orcentage diflbrence in the fiux-deiisiiy than in dynamos with 
long air-gajw. In toothed armatures with short air-gaps the shaft 
must on this account be of great Htitfiiess ; even when the shaft is 
siilfioiently strong to withstand the stress without appreciable bend- 
ing, any unluilanced pull on the armature as a whole should be 
avoided, sinoo it may produce greater friction in the bearings, and 
cause them to develop an undue amount of heat. 


Heferenco has already l>oen made to the imi)ortance in 
dynamo design of the predeternumtum of ilm flux duo to 
a given number of ampere-turns wound on the 
field -magnet, or, conversely, of the number of 
ampere-turns which must be furnished by the circuit. 
exciting coils in order that a certain flux corre- 
si>onding to one field may flow through the annature core 
from each polo. An equally important problem is the 
correct proportioning of the field-magnet, so that the use- 
ful flux Za may be obtained writh the greatest economy 
in materials and exciting energy. The key to the two 
problems is to be found in the concept of a magnetic 
circuit as originated by Howland and Bosauquet ; ^ and the 
full solution of both may be esixicially connected with the 
name of the late Dr J. Hopkinson, from his practical 
application of the concept in his design of the Edison- 
Hopkinson machine, and in his (mper on “Dynamo- 
Electric Machinery.” ^ The jmblication of tliis j)a[X5r in 
1886 begins the second era in the history of the dynamo ; 
it at once raised its design from the level of empirical 
rules - of - thumb to a science, and is thus worthy to ^ 
ranked as the necessary supplement of the original dis- 
coveries of Faraday. The process of predetermining the 
necessary ampere-turns is duscrilxjd in a simple case under 
Electbomaonet. In its extension to the complete 
dynamo, it consists merely in the division of the magnetic 


»And extended by Kapp, “On Modem Oontinuouii - Current 
Dyniuno-Eleotrio Machinea,” Proe. Inst. G.JS. vol. Ixxxiii. p. 186. 

^Dn J. and B. Hopkinson, “ Dynamo-Electric Machinery," Phi/. 
Tram., May 6, 1886 ; this wa« further expanded in a second paper on 
<< Dynmo-Electric Machinery," Proc. Rog. Soe., Feb. 16, 1892, and 
both are reprtoted in Original Papera on Dynamo-Machinery and 
AUied Sultfects. 

S. m .-74 
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circuit into Boch portions as have the same sectional area 
and permeability and carry apjprozimately the same total 
tlux ; the difference of magnetic potential that must exist 
between the ends of each section of the magnet in order 
that the ilux may pass through it, is tlien calculated 
seriatim for the sevei^ portions into which the magnetic 
(rircuit is divided, and the separate items are summ^ up 
into one magnetomotive force that must be furnished by 
the exciting coils. 

TIio chief soctioiiB of the xnaf^etic circuit are (1) the air-gaps, 
(2) the armature core, and (3) tno iron magnet. 

The air-gap of a dynamo is |)artly filled with copper and partly 
with the cotton, mica, or other materials used to insulate the core 
and inductors ; all these substances are, however, sensibly non- 
magnetic, BO that the whole interferric gap between the iron of the 
jjolo-pieces and the iron of the armature may be treated as an air- 
HtMkce, of which the |)ermeability is constant for all values of the 
ifux-donsity. and in the C.G.S. system is unity. Hence in the 
Hiniplc bipolar machine with single horse-shoe magnet, if Ig and 
Aq lie the length and area of the single air-gap in cm. and sq.cm., 

the reluctance of the double air-gap is and the diilereiioe of 
magnetic potential required to ]ia8s Zg lines over this reluctance is 
Ztg, 01 *, siucc otiu am|iere-turn gives 1*257 C.G.S. 

units of magnetomotive force, the exciting ]mwer in amiiere-turns 

B 2/ 

required over the two air-gap is 

the determination of the area Kg a small allowance must lie 
made for the iVinge of lines which extend beyond the actual 
)K)lar face ; and in the ring nuudiino, as already mentioned, Ztg is 
u few |)cr cent, more than /a, owing to the leakage across the 
interior of the core. 

In the amiaiure cxnx the length of pth continually shortens as 
wo pass from the middle of the [xile towards the centre line of 
syinmctry. On the other hand, as the lines gradually accumulate 
in the core, their density increases from zero midway under 
the }K>lo8 until it reaches a maximum on the line of symmetry. 
The two effects prtially counteraet one another, anil tend to 
equalize the difference of magnetic potential required over the 
|»aths of varying lengths ; hut sinoo the nductivity of the iron 
increases mol's rapidly than the density of the linos, wo may ap- 
proximately take for the len^h of path (la) the minimum pori- 
jihcral distam^e between the edges of adjacent polo-faces, and then 
asHumo the maximum value of the density of the lines as holding 
throughout this entire jiath. In ring ana drum machines the flux 
issuing from one jmlo divides into two halves in the armature 
core, HO that the maximum density of lines in the armature is 

where a =: the radial dejith of the discs in centimetres 

and 5i^thc not length of iron c:ore prallel to the axis of rotation. 
A distinction must be made between the gross length of the core 
and the net lengtli of iron, owing to the waste of space through 
the insulating varnish or ] taper between the discs, ana the presence 
of ventilating air^ducts, which are sometimes introduced at inter- 
vals along the length of the core, especially in multijKilar arma- 
tures of largo diameter. The former deduction may be said to 
average about 7 to 10 per cent, of the gross length. Beference 
has now to be made to a (B H) or flux -density curve, from which 
may be found the number of ampcre-tums required per centimetre 
length of jiath. This may be expressed as a function of the 
assumed density Ba* and the total exciting pow'or required between 
the polo-pieccs is therefore, at no load, X«=X^-bAa, where Xo= 
/(B(0 . la ; in onler, however, to allow for tno oifoctof the armature 
current, which increases with the load, a further term Xs must 
be added. 

In the continuous-current i^nanio it may be, and usually is, 
necessary to move the brushes forward from the inteijiolar line of 
symmetry through a small angle in the direction of rotation, in 
order to avoid (marking between the bnisbes and the commutator 
(vide ?a/m). when the dynamo is giving cuiTcnt, the inductors 
on either side of the diameter of commutation form a current-sheet 
Mowing along the surface of the armature from end to end, and 
whatever the actual end-connexions of the wires, the inductors 
may bo imagined to be joined together into a system sucli that the 
two sides of each loop are carrying current in oiniosite directions. 
Thus a number of armature amporo-turns are formed, and their 
effect on the entire system of magnet and armature must bo taken 
into account So long as the diameter of commutation coincides 
with the line of symmetry, the armature may be regarded as a 
Cylindrical olectromaj^et producing a flux of lines, as shown in 
rig. 80. . The direction of the solf-induced flux in the air-gaps 
is the same as that of the lines of the external field in one 




quadrant on one side of DC, but opposed to it in tlie otlier 

S uadrant on the same tide of DC ; hence in the resultant field 
ue to the combined action of 
the field-magnet and anuatnre 
ampere-turns, the flux is as much 
strengthened over the one half 
of each polar face oa it is weak- 
ened over the other, and the 
total number of lines is un- 
affected, although their distri- 
bution is altered. The armature 
am|)6re-tam8 are then called 
cross • fame, since they pro- 
duce a cross-field, which, wdieu 
combined with the symmetrical 
field, causes the leading nole-comers U to be weakened and the 
trailing pole-oornera « to oe strengthened, the neutral line of zero 
field being thus twisted forwanla in the direction of rotation. But 
when the brushea and diameter of commutation are shifted for- 
ward, as shown in Fig. 81, it 
will be seen that a number of 
ampere-turns, forming a zone 
between the lines Da and 
mC, are in effect wound im- 
mediately on the magnetic 
circuit proper, and this belt 
of anqiero-tums is in direct 
opposition to the ampere- 
turns of the field, as shown 
by the dotted and crossed 
wires on the pole-pieces. The 
armature amjiere-tums are then divisible into the two bauds, 
the haek-iumSf included within twice the angle of lead X, 
weakening the field, and the oross-tums, bounded by the 
linos Dm, nC, again producing distortion of the weakenea sym- 
metrical field. If, therefore, a certain flux is to bo passed through 
the armature core in opposition to tlie demagnetizing turns, the 
difference of magnetic potential between the pole-faces must include 
not only Xa and Xg, but also an item Xb, in older to balance the 
**back^’ am^iere-turnH of the armature. The amount by which 
the brushoH must be shifted forward increases with the aniiature 
current, and in corrcsjionding proportion the back ampere-tunis am 

also increased, their value being c.r. where r=:the current 

uOU 

carried by each of the r inductors. Thus the term Xb takes into 
account the effect of the armature reaction on the total flux ; it 
varies as the armature current and angle of lead required to avoid 
sparking are increased ; and the reason for its introduction in the 
tuird place (Xp~X^+Xa+Xb\ is that it increases the magnetic 
difference of ]K)tential which must exist between the poles of the 
dynamo, and to w'hich the greater part of tlie leakage is due. The 
leakage jiaths which are in parallel with the armature across the 
poles must now lie estimated, and so a new value be derived for the 
flux at the commencement of the iron-magnet path. If their 
joint permeance, the leakage flux due to the difference of potential 
at the poles is 1 *257 Xp x P, and this must be added to tne useful 
flux Z», or Zp^Zg-\-z^, There are also certain leakage paths iu 
liarallcl with the magnet cores, and upon the |)ermeance of these 
a varying number of amporo-turns is acting as we proceed along 
the magnet coils ; the magnet flux therefore increases by the ad- 
dition of leakage along the length of the limbs, and finally reaches 
a maximum near the yoke. Either, then, the density in the magnet 

will vary if the same sectional area be retained throughout, 

or the sectional area of the magnet must itself bo progressively 
increased. In ipnenil, sufficient accuracy will be obteiued by 
assuming a certiuu number of additional leakage lines z,, as travers- 
ing tlie entire length of magnet limbs and yoke {=^lm), so that the 

density in the magnet has the unifotm value The 

leakage flux added on actually within the length of the mamet 
core or z„ will be approximately equal to half the total M.M.F. of 
the coils multiplied by the permeance of the leakage paths around 
one coil. The corresponding value of H can then be ootained from 
the (B H) curve of the material of which the magnet ia com- 
posed, and the ampero-tums thus determined must lie added to 
Xpf or X Xjp -f Xmi w'here Xm (Bm) » The final equation 
for the exciting power required on the magnetic circuit as a whole 
will therefore take the foim 

X=ATsO*8B*,.27^+/(Ba).f«+Xb+/(B»)./m . . . (HI.) 

Since no aubstanoe is impermeable to the passage of magnetic flux, 
the only form of magnetio circuit free from leakage ia one uniformly 
wound with ampere-turns over its whole lengu. The reduction 
of the magnetic leakage to a minimum in any given type ia there- 
fore primary a question of distributing the winding as fhr as 
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voilible uniformly upon the circuit, and as the winding must 
hTmore or less concentrated into coils, it icsolves itself into the 
^ necessity of introducing as long air-paths as possible be- 
AfaiBono jj^een any sur&ces wnioh are at different magnetic 
potentials. No iron should bo brought near the maohiue 
which does not form part of the magnetio drouit proper, and 
especially no iron should be brought near the poles, between which 
the difference of magnetic potential practically reaches its maxi- 
mum value. In default of a machine of the same size or similar 

r on which to experiment, the probable direotiou of the leakage 
must be assumed from the drawing, and the air surrounding 
the machine must be mapped out into areas, between which the 
permeances are calculated as closely as possible by means of such 
approximate formula as those devised by Professor Forbes.^ 

In the earliest “ magneto-electric ” machines permanent 
etoel magnets, either simple or compound, were employe^ 
and for many years these were retained in certain 
Bxcitmilott alternators, some of which are still in use for arc 
aJumi* ligh ting in lighthouses. But since the field 
they furnish is very weak, a great advance was 
made when they were re- 
placed by soft-iron electro- 
magnets, which could be 
made to yield a much 
more intense flux. As 
early as 1831 Faraday^ 
experimented with electro- 
magnets, and after 1850 
they gradually superseded 
the permanent magnet. 

When the total ampere- 
turns required to excite 
the electromagnet have 
been determincjd, it re- 
mains to decide how the 
excitation shall bo obtained ; and, according to the method 
adopted, continuous-current machines may be divided into 
four well-defined classes. 

The simplest method, and that which was first used, is wparcUe 
txeUation from some other source of direct current, which may 
be either a primary or a secondary battery or another dynamo 
{Fig. 32). But since the armature yields a continiions current, it 
was early suggested (by Brett in 1848 and Sinstedon in 1851) that 
this current might be utilized to increase the flux ; combinations 
of permanent and eleotromagnets were therefore next employed, 
aotiugeitlier on the main armature or on separate armatures, until in 
1867 Dr Werner von Siemens and Sir C. Wheatstone almost simul- 
taneously discovered that the dynamo could bo made seJf-exeUing 
through the residual m^netism retained in the soft-iron cores 
of the eleotromagnot.’ former proposed to take the whole of 
the current round the magnet ooils which were in series with the 
armature and external circuit, while the latter proposed to utilize 
only a portion derived by a shunt from the main circuit ; we thus 
arrive at the second and third classes, namely, series and shunt 
machines. The starting of the process of excitation in either case 
is the same ; when the brushes are touching the commutator and 


1 Soc. Tel. Eng. voL xv. p. 656, 1886. Cp. also Ives, “Magnetic 
Leakage in Dynamos and Motors,” EUc. Jiev., Jan. 22 and 20, 1802, 
and Puffer, Elec. Mev., April 16, 1892. 

* Eap, Ass., series i. § 4, par. 111. In 1846 Wheatstone and Cooke 
patent^ the use of “ voltaic ” maffucts in place of permanent maguetH 
<No. 10,666). 

9 In Pat. No. 3006, 1863, Wilde described the use of a small 
magneto-machine as exciter of a larger dynamo with electromagnets ; 
cp. also his paper read before the Boyid Society, April 1866. In 
1866 0. and S. A. Varley provisionally protected a machine having 
electromagnets only, excited initially by the application of a direct 
current for a short time (No. 3394, 1866) ; this appeared again in the 
complete Patent No. 17^, 1867; but meantime the some device hail 
been patented by Sir C. W. Siemens, Jan. 81, 1867, No. 261. Dr 
Werner von Siemens's paper was submitted to the Berlin Academy 
of Sciences, Jan. 1867 (Pogg. Ann.^ Feb. 1867), and his results were 
communicated to the Royal Society hi London by Sir William 
Siemens in a paper “ On the Conversioai of Dynamical into Electrical 
Force vdthont the Aid of Permanent Magnetism,” which was read on 
Feb. 14, 1867. On the aame day Sir C. \Yheatstone*8 paper “ On the 
Augmentation of the Power of a Magnet by the Reaction thereon of 
Oarrente induced by the Magnet itself” was read before the Royal 
Society. 



the armature is rotated, the small amount of flux left in tho 
magnet is cut by tlio inductors, and a very small current begins to 
flow round the closed circuit ; this increases tho flux, which in 
turn further increases the K.M.F. and current, until, filially, tho 
ciiRiulative effect 8to|>8 through the increasing saturation of the 
iron cores. Fig. 33, illustrating tho set'ies machine, shows the 
winding of the exciting coils to be composed of a few turns of 
thick wire. Since the current is undivided throughout tlie whole 
circuit, the resistance of both the aimature ana field -magnet 
winding must be low as com][>ared with that of the external circuit, 
if the useful |K>wcr available at the terminals of the machine is to 
form a large |>eroentage of tho total electrical }>ower— in other 
words, if tile efficiency is to be high. Fig. 34 shows the third 




method, in wdiich the winding of the iield-uiagiicts is a shunt or 
tine-wire circuit of many turns a])plied to the terminals of the 
machine ; in this case the resistance of the shunt must bo liigh * as 
comriared with that of the external circuit, in order that only a 
small protiortion of the total energy may he absorbed in the field. 

Since the whole of the armature cuiTcnt passes round tlie field- 
magnet of the series machine, any alteration in the resistance of 
the external circuit will affect the excitation and also the voltage. 
A curve connecting together corresponding values of external 
current and temiinal volUge for a given s|)6ed of rotation is known 
as the external -eharaeteristie of the machine ; in its main features 
it has the same appearance os a curve of magnetic flux, but when 
the current cxcoons a certain amount, it begins to bend downw^ards 
and tho voltage decreases. The reason for this will be found in 
the armature reaction at large loads, which gradually produces a 
more and more ]x>werrul demagnetizing effect, as the brushes are 
shifted forwards to avoid sparking ; eventually the back ampere- 
turns overpower any addition to the fichl that would otherwise l»e 
due to tho increased current flowing round the magnet. The 
“external characteristic” for a shunt machine has an entirely 
different shape. The field-magnet circuit being oonnecited in 
|)ara11ol vrith the external circuit, the exciting current, if the 
applied voltage remains the same, is in no way affected by altera- 
tions in tho resistance of the latter. As, however, an increase in 
the external current causes a greater 
loss of volts in the annaturo and 
a greater armature reaction, the ter- 
minal voltage, which is also the ex- 
citing voltage, is highest at no load 
and then mminishes. The fall is 
at first gradual, but after a certain 
critical value of tho armature cur- 
rent is reached, the machino is 
rapidly demagnetized and loses its 
voltage entirely. 

The last method of excitation, 
namely, compound-imnding (Fig. 

35), is a combination of tho two pre- 
ceding, and was first used by S. A. 

Varley ® and by Brush. I f a niacliiii o 
is in the first instance shunt-wound, 
and a certain number of series-turns 
are added, the latter, simsc they carry the external currciit, can be 
made to counteract the effect wliicli the increased external cuwnt 
would have in lowering the voltage of tho simple slnint mwhme. 
The ampore-turns of tlio series winding must he such that they not 
only balance the increase of tho demagiiotizing hack ampore-turns on 

* Sir William Siemens, Phil. Trans., part iii., 1880, “On the 
Dynamo-Electric Current, and on Certaui Means to Improve its Steadi- 
ness,” and Brit. Pat., No. 4.5t)4, 1879. . , i 

® 111 Brit. Pat., No. 4905, 1876, he descrilxss a machine with its field- 
magnet wound with two coils of different resistance ; and Brush (Bnt. 
Pat, No. 2008, 1878) employed a shunt ciixuiit to maintain the 
magnetism of a series-wound machine.^ But the full advantages of 
compound-winding were not realized until the patent of Crompton ana 
Kapp (No. 4810, 1882). 
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the armature, but farther increase the useful flux, and compensate 
for the loMs of volts over their own resistance and that of the arma- 
ture. The machine will then give for a constant sueed a nearly 
constant voltage at its terminals, and the curve or the extemsl 
characteiistic Hornes a straight lino for all loads within its 
capacity. Since with most x»rime movers an increase of the load 
is aocom|jaiiiod by a drop in sp^, this effect may also be counter- 
acted ; while, lastly, if the scries-tuiiis are still further increased, 
the voltage may be made to rise with an increasiug load, and tlie 
machine IS “over-compounded." 

The question of the commutation * of the current in a section of 
the ariiiaiiirc winding during the time when it is short-circuited 
by the brush resting simultaneously on both the trail- 
leading sectors, turns primarily on the varying 
contact-resistance between the brush tip and the ooin- 
^ mutator sectors. ‘ If the bnishes are of the same width 

as the sectors, and T - the total time of the short-circuit de|>end- 
ing on the si^d of rotation, the area of contact between the brush 
and the leaaing sector at anj^ time t (reckoned from the commence- 

meat of short-circuit) is « while that between the brush 

and the trailing sector is hoiico as the brush slides over 

from the leading to the trailing sector (Fig. 36), the contact-resist- 
ance of the leading sector gradually increases from to oo , and 

T 

at any time I within the period of short-circuit is R/^— while 

the t!on tact-resistance of the trailing sector gradually diminishes 

T 

from 00 to R„ and at any time is R^ If and Cg be the in- 

t 

fltantaneoUH values of the current in the leading and trailing soctoi-s 
resxMJctivoly, the current densities and Sg are oc ^ and 

If R=tho resistance of the coil ami its commutator con- 
nexions, and / (0 1)0 the E.M.F. induced in the coil by its rotation 
through the external field, either positive or negative according as 
it is moving ou the trailing or leaaing 8i<ie of the neutral line of 
zero held, the direction of the old current in the coil bidng 
reckoned as msitive, the complete ecxuatiou to the short circuit is 
by Kirchboirs laws— 

..L^?+/W-Kc-(^^4!f)BT-0. 

Now when there is no induced E.M.F., or/(0 = 0 — in other 
woi'ds, if the short-circuited section is moving iu zero field— the 
current persists in tlie section by reason of 
its inductiiiicse, and does not fall in propor- O Si 

tion to the amount by which the brush J Sl» yg 
])asso8 over ou to the trailing sector ; hence wepwwnjoinrrtiddiiywb 
the current density of Ci in the leading sector i®* 1®' 

is greater than the density of Cg in the “fliT 2 
trailing seidor. There is thus a difference 
in the two values in the bracket, and Sj being | L ' 

greater than there is a greater fall of 
potential between sector 1 and the brush than 
iietweeu sector 2 and the rest of the brush. FlfiT- 86, 


If R=tho resistance of the coil and its commutator con- 


Further, Cg is negative, and the brush tip 
lieitig necessarily throughout at the same potential, thoro^ re- 
sults a potfMitial difference acting round the circuit in the direc- 
tion 1 - coil -2, i.r., against the positive decaying current of the 
coil, and assisting the current which is growing up in the trailing 
sector. Some ])Rrt, thorofon), of the self- induced E.M.F. is s])eut 
in overcoming this negative E.M.F. until equality is reached, and 
then the current becomes negative simply in virtue of the E.M.F. 
set up by the unequal current densities. If the cs^uation as 
aliove expressed holds good unconditionally, and no secondary 
effects come into play, it will l>e found that the current in 
the short-circuited coil will bo reversed to the exact value that 
is required in the new direction, or be automatically commuted 
at the end of the ])eriod of short-circuit by the mere action of 
the brush -contact resistance ; and further, that this will bo the 
case wherever the brush be placed, and whatever the direction 


* Cp. Bwinlmme, “Tlie Theory of Armatiu^ Reactions in Dynamos 
and Motors,” and Ksson, “Some Points in Dynamo and Motor 
Design,” Jonm. Ivst Illec. vol. xix., Feb. 13, 1890 ; Esson, “ Notes 
on the Design of Multipolar D^amos," Joum, Imt Elec, Em^, vol. xx. 
p. 26.5 ; J. Fischer-llinnen, E,T,Z,^ No. 5, 1893, p. 58 ; Sayers, Jowm, 
Inet, Elec. Entf, vol. xxiv. p. 122 if. ; Mordey, Joum, Tutt, Elec. Eng, 
vol. xxvi. p. 532 flf. ; Allen, “Sporkl^ Beveuraal iu Dynamos,” Joum, 
Jmd, Elec. Eng. vol. xxvii. p. 209 ; J. Fischer-Hiiinen, E,T,Z,^ 1898, 
Nos. 51, 52; Prof. Arnold and Dr Mie, E,T,Z,, 1899, Nos. 5, 7, 8; 
Everett and Peake, ElccMciany voL xl. p. 861, and vol. xlii. p. 828. 

* Hoitsmaii, Joum. Inet. Elec, Eng. vol. xxii. p. 899 * Thorbum 
Reid, A^nerkan Inet. E.E., Dec. 15, 1897, vol. zv. p. 88. 


of the field in which the short-oivouitod coil ia moving. If, 
however, it be moving in the old field, or /{I) is poeitive, tho 
ourreut-deneity under the loading brash edge will be enormously 
great, in order to oounterbalanoe Wh the E.M.F. of aelf-iiklttotion 
and that impressed by the field. There is, however, an important 
secondary onect, which comes into play when the ourrent-aensity 
becomes very high, and which causes sparking at the brushea when 
the position of the brushes is not correctly adjusted. 'When a 
circuit is broken an ordinaiy switch, the area of contact ia 
diminished more or less rapidly, and when the current-density 
over the decreasing contact-sur&ce rises beyond a certain Emit, 
the local development of heat is so great that some portion of the 
metal forming the contact becomes incandescent and eventually ia 
volatilized, and an arc results. In exactly the same way, under a 
very high ourrent-density, the trailing edge of the leading sector 
or the leading edge of the brush bmmes fused so that as the 
brush tip leaves the leading sector the current still finds an 
outlet for a short time through tho heated vapour, and a series of 
small arcs are started every time that a sector passes from under 
the brush. 

Now, in the dynamo, if the brushes are kept fixed on the line 
of symmetry, and current be taken out of tlie armature, the dis- 
tribution of the field is so distorted by the action of ^ j. 
the cross ampere-turns of the armature that tho 
neutral line of zero field, where tho lines just dip into the 
armature core aud immediately leave it again, is displaced ahead 
of the line of symmetry. As the coil is now moving m the trail- 
ing field, the E.M.F. set up by it is in the old direction and 
tends to k6ex> up the old current, hence the excessive current- 
density is magnified, and the more so as the current is increascfl. 
The higher tnc brush contact-resistance, however, the less tho 
abnoimal density, and the loss the difficulty of commutation. 
One remedy, then, is to employ a brush of high contact-resistance, 
and for this purpose the only suitable material that has been dis- 
covered is carl)on moulded into hard blocks. Even if some little 
sparking does take place with carbon brushes, tho damage done 
thereby to the commutator surface is very much less than would 
bo tho case with metal brushes. The only objection to their use ia 
that in virtue of their high resistance they necessarily increase 
the normal loss of volts between the ar mature winding and the 
external terminals. If brushes of copper wire or gauze are used, 
it is not possible to maintain them on the line of symmetry, w hen 
the cun'ent roaches any great amount, without excessive sparking, 
and the only remedy is to shift the brushes forward in the direc- 
tion of rotation through an angle of load, which increases roughly 
as the armature current is increased. By the shifting of the 
brashes the armature ampere-turns become divisible into the two 
groiil^s of back- and cross-turns, as shown iu Fig. 81. The latter 
are progressively reduced, so that though the total flux may not bo 
so large as at no load, tho distortion becomes less ; and if the shift- 
iiig is carried far enough, tho diameter of commutation eventually 
overtakes the neutral lino, and finally tho short-circuited coil ia 
moving iu a reversing field, or f{t) is negative. The reversing 
KM.b. then raxndly causes the old cuiTent to decay, starts a 
reversed current, and if the adjustment is correct, the strength to 
which the new current is raised at the end of short-circuit is pre- 
cisely that of the armature current in the |x)rtion of tho winaing 
whicdi it is to join, so that on ox>oning the short-ciicuit there ia 
no sparking. 

From tho moment that a dynamo bepns to run with excited 
field, heat is continuously generated by the {lassage of the current 
through tho winding of the field -magnet coils and Hmmilnm 
the armature, as well as by tho action of hystoi’esis 
and eddy-currents iu the armature and polo-]iieoe8. 

Whether the source of the heat be in tno field-magnet or in 
tho armature, the mass iu which it originates will continue to 
rise in temperature until such a difference of temperature ia 
established between itself and the surrounding air that the rate 
at which the heat is carried off by radiation, convection, and con- 
duction is equal to the rate at which it is being generated. 
Evidently, then, the temperature which any part of tho machine 
attains alter a prolonged run must depend on the extent and 
effectiveness of the cooling surfaoe from which radiation takes 
place, U 2 H>n the presence or absence of any ourrents of air set up 
by tho rotation of itself or surrounding parts, and upon the pre- 
sence of neighbouring masses of metal to carry away tho heat by 
conduction. In the field-magnet coils the rate at which heat 
is being generated is easily determined, since it is e()ual to the 
square of the ourrent passing through them multiplied by tbeir 
resistance. Further, the magnet is usually stationary, and only 
indirectly affected by draughts of air due to the rotating armature. 
Hence for machines of a given type and of similar proportions, it 
is not difficult to decide upon some method of reckoning the cool* 
ing surface of the magnet coils Sc, such that the rise of tempera- 
ture above that of the surrounding air may be predicted fh>m an 

equation of the form ^’hcre W=tho rate in watte at 
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which heat ia generated in the ooile, and k is some constant 
depending upon tl^ exact method of reckoning their cooling 
sur&oe. As a general rule the cooling surface of a field-ooil is 
reckoned as equal to the ezmed outer surface of its wiie^ tlie 
influence of the end flanges Ming neglected, or only taken into 
account in the case of very short bobbins wound with a consider- 
able depth of wire. In the case of the rotating armature a 
formula must bo constructed, but with the addition of a 
factor to allow for the increase in the effectiveness of any mven 
cooling surface due to the rotation causing convection currents in 
the sunounding air. Only experiment can determine the exact 
effect of this, and even with a given ^pe of armature it is de- 
pendent on the number of pol^ each of which helps to break up 
the air-currents, and so to dissipate the heat. For example, in 
two-pole machines with drum bar-armatures, if the cooling surface 
be reckon^ as equal to the oylindrioid exterior plus the area of the 
two ends, the heating coefficient for a peripheral speed of 1500 
feet per minute is less than half of that for the same armature 
when at rest. A flirther difficulty still meets the designer in tlie 
correct predetermination of the total loss of watts in an armature 
before w machine has been tested. It is made up of three 
separate items, namely, the copper loss in the armature winding, the 
loss by hysteresis in the iron, and the loss by eddy-currants, which 
again may be divided into those in the armature bars aud end- 
connexions, and those in the core and its end-plates. The two 
latter items are both dependent upon the speed of the machine ; 
but whereas the hysteresis loss is proportional to the speed for a 
given density of flux in the armature, the eddy-current loss is 
proportional to the square of the speed, and owing to this differ- 
ence, tlie one loss can be separated from the other by testing an 
armature at varying speeds. Thus for a given rise of tempera- 
ture, the question of the amount of current which can l>e taken 
out of an armature at different speeds depends u|K>n the proportion 
which the hysteresis and eddy watts bear to the copper loss, and 
the ratio in which the effectiveness of the cooling surface is altered 
by the alteration in speed. Experimental data, again, can alone 
decide upon the amount of eddy-currents that mav be expected in 
given armatures, and caution is required in applying tlie results 
of one machine to another in which any of the conditions, such as 
the width of the inductors, the nuinlier of poles, or the extent of 
lamination of the core, are altered. 

It remains to add, that the rise of temperature which may be 
permitted in any part of a dynamo after a prolonged run is very 

f oucrally plaooa at about 7v Fahr. above the surrounding air* 
uoh a limit in ordinary conditions of working leads to a final 
temperature of about 170'* Fahr., beyond which the durability of 
the insidation of the ^vires is liable to be injuriously affected. 
Upon some such basis the output of a dynamo in continuous work- 
ing is rated, althougli for short periods of, say, tw'o hours the 
normal full-load ourraut of a large machine may be exceeded by 
some 25 (ler cent, without unduly heating the armatui'e. 

For the electro-do^xiHition of metals or the electrolytic 
treatment of ores a continuous current is a necessity ; but, 
CfjMcf apart from such use, the purposes for which 
coatfwv the continuous-current dynamo is well adapted 
•as-oniTMitare so numerous that they cover nearly the 
4 ymmaw 9 , -^^yhole field of electrical engineering, with one 
important exception. To meet these various uses, the 
pressures for which the machine is designed are of 
equally wide range; for the transmission of power over 
long distances they may be as high as 3000 volts, and for 
el^trolytic work as low as five. Each electrol^ic bath, 
with its leads, requires on an average only some four or five 
volts, BO that even when several are worked in series the 
voltage of the dynamo seldom exceeds 60. On the other 
hand, the current is large and may amount to as much 
as from 1000 to 14,000 amperes, necessitating the use of 
two commutators, one at either end of the armature, in 
order to collect the enormous current without excessive 
heati^ of the sectors and brushes. The field-magnets are 
invariably shunt-wound, in order to avoid reversal of the 
current through polarization at the electrodes of the bath. 
For incandescent lighting by ^ow lamps, the requirements 
of small isolated installations and of central stations for 
the distribution of electrical energy over large areas must 
be distinguished. For the lighting of a private house or 
large factory, the dynamo giving from 5 to 100 kilo- 
watts of output is commonly wound for a voltage of 100, 
and is driven by pulley and belt from a gas, oil, or steam 
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en^ne ; or, if approaching the higher limit above mentioned, 
it IS often directly coupl^ to the crank-shaft of the steam 
engine. If used in coigunction with an accumulator of 
secondary cells, it is shunt-wound, and must give the 
higher voltage necessary to charge the battery ; otherwise 
it is compou^-wound, in order to maintain the pressure on 
the lamps constant under all loads within its capacity. 
The compound-wound dynamo is likewise the most usual 
for the lighting of steamshiiis, and is then directly coupled 
to its steam-engine; its output seldom exceeds 60 kilo- 
watts, at a voltage ranging from 60 to 100. For central- 
station work, economy in the distributing mains dictates a 
higher voltage, especially in connexion with a three-win^ 
system ; the larger dynamos may then give 500 volts, and 
be connected directly across the two outer wires. A pair 
of smaller machines coupled together, and each ca]>able of 
giving 250 volts, are often placed in scries across the 
system, with their common junction connected to the 
middle wire; the one which at any time is on the side 
carrying the smaller current will act as a motor and drive 
the other as a dynamo, so as to balance the system. The 
directly-coupled steam dynamo may l)e said to liave prac- 
tically displaced the Ixjlt- or n)|)e-driven sets which wen*, 
formerly common in central stations. Though in Great 
Britain the bi}X)lar machine has l)eeu generally retained 
for outputs up to 1 50 kilowatts, or even iiiorc^ the tendency 
is towards the multipolar machine, which is largely used on 
the Continent and in the United States, even for com]iara- 
tively small outputs. The generating units of the central 
station are arrangtMl in progressive sizes, rising from, it 
may be, 250 or 500 hor8e-iK)wcr up to 750 or 1000, or 
in large towns to as much as 5000 horse-power. They 
are usually shunt-wound, the regulation of the voltage, 
to keep the pressure constant on the distributing system 
under the gradual changes of load, Insiug efftK^ted by 
variable resistances in the shunt circuit of the field- 
magnets. 

Generators used for supplying cmTcnt to electric tram- 
ways are commonly wound for 500 volts at no load and 
are over-com|)Ounded, so tliat the voltage rises to 550 volts 
at the maximum load, and thus coin])ensate8 for the loss of 
volts over the transmitting lines. Since the changes of 
load are very rapid, it would not bo iwssible to shift 
copper gauze brushes so that they should always 1x3 at the 
exact position to avoid sparking; hence carbon bnishes 
are employed. For arc lighting it was formerly usual to 
employ a class of dynamo which, from the nature of its 
construction, was called an ** o|)en-coil ” machine, aud 
which gave a miidirected but pulsating current. Of such 
machines the Brash and Thomson-Houstoii types were 
very widely used; their E.M.F. ranged from 2000 to 
3000 volts for working a large number of arcs in series, 
and by means of six3cial regulators their current was main- 
tained constant over a wide range of voltage. But as 
their efficiency was low and they could not be applied to 
any other purpose, they have been largely suixjrseded in 
central stations by clostid-coil dynamos or alternators, which 
can also be used for incandescent lighting. In cases where 
the central station is situated at some distance from the 
district to which the electric energy is to bo supplied, 
voltages from 1000 to 2000 are employed, and these are 
transformed down at certain distributing centres by con- 
tinuous-current transformers (see Tkanskormbes aud 
Elbcteicity Supply). These latter machines are in 
reality motor-driven dynamos, and hence are also callerl 
fivotor-f/eneratora'^ I the armatures of the motor and 
dynamo are often wound on the same core, with a com- 
mutator at either end, the ontj to receive the high-pressure 
motor current, and the other to collect the low-pressure 
current furnished by the dynamo. 
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III all large central stations it is necessary that the dynamos 
should Ije capable of being run i/n so that their outputs 

may be cotiibitied ou the same ** omnibus bars,” and thence dis> 
tributed to the network or feeders. With simple shunt-wound 
machines this is easily effected by coupling together terminals of 
like sign wlieti the voltage of the two or more mi^hines are 
closely e(|ual. With compound- wound dynamos not onlv must 
the oxterniil terminals of like sign be coupled together, W the 
junctions of the brush leads with the series winding must be con- 
nected hy on ** equalizing ” lead of low resistance ; otherwise, should 
the K.M.F. of one machine for any reason fall below the voltage 
of the omnibus bars, there is a danger of its polarity being reversed 
by a current from the others with which it is in parallel. 

Ow'iiig to the necessary presence in the continuous-current 
dynamo of the commutator, with its attendant liability to spark- 
ing at the brushes, and further, owing to the difficulty of 
insulating the rotating armature wires, a pressure of 8000 volts 
lias seldom been oxcooded in any one continuous-current machine, 
and has been given above as the limiting voltage of the class. If, 
therefore, it is r^uired to work with higher pressures in order to 
secure economy in the transmitting lines, two machines must be 
couxded in series by connecting together two terminals which are 
of unlike sign. Tno stress of the total voltage may still fall on 
the insulation of the winding from the body of the machine ; 
hence for high- voltage traiisiuisHioii of power over very long dis- 
tances, tlin continuuiis'current dynamo must yield in convenience 
to the alternator. In this there is no commutator, the armature 
coils may ho stationary and can bo more thoroughly insulated, 
while further, if it be thought uiidcsirablo to design the machine 
for tin* full transmitting voltage, it is easy to wind the armature 
for a low pressure ; this can he subsequently transformed up to a 
iiigh pressure by moans of the alternating-curront transformer, 
which has stationary windings and so high an efficiency that Imt 
little loss arises from its use. With these remarks, the transition 
may bo made to the fuller discussion of the alternator. 

Alternators. 

The value of the factor K in the electromotive-force 
oquatiou of the alternator (T, h) de|)onds on the ratio of 
tlie jKilo- width to the pitch, and iii»on the distri- 
bution of the inductors of the coil ; in the latter, 
JfiMfloii.* uiay 1x5 diatinx^iinhed as ^UjrmipaV' 

and uniform'' distribution. By the first, the 
coil is split up into two or more groups, each of these 
groups Ixjing itself so closely wound that its inductors 
may be rcgardeil as in ])hase, although the several grou{)s 
which are in scries difler in phase. ^ By the second, the 
coil is uniformly wound over a certain [lortion of the iX5ri- 
phory of the armature, as in Fig. 13. l3ius the distinction 
of the two cases lies in the fact that with groufied distri- 
bution a small number of widely distinct phases are 
coiiii>ouiided together, while with uniform distribution a 
large number of |)hases differing very little from each other 
lire united. In either case the result must l^e the same, 
namely, a reduction in the effective K.M.F. iis compared 
with the same winding concentrated in a single line, since 
the several comiM)nents are more or less out of ]>hase. 
Yet the advantages are gained of a smaller inductance and 
a Ixstter ventilation of the armature conductors on the 
surface, and still more at the ends of the core. Further, 
the reduction in the E.M.F. only takes j)lace in its full 
force at no load ; when the armature is giving current its 
reaction on the field teiuls to crowd the lines towards one 
or other eilge of each ixile, and so to narrow the effective 
width of the ]X)le-faco. In actual machines the value of 
K usually falls between the limits of 1 and 1*25.'^ 

The first ox|wrimontal determination of the shape of the E.M.F. 
curve of an alternator was made by Joubert in 1880. A revolving 
contact-maker charged a condenser with the E.M.F. produced by 
the armature at a i)articular instant during each xioriod. The 
ixnidoiiser was discharged through a ballistic galvanometer, and 


‘ Such is the vtm of an armature having slots or holes evenly dis- 
tributed round its jieriphery, each side of a drum coil or each coni- 
|)lete ring coil beiug divideii between two or more slots. 

• Kapp, “ Alternate-Current Machinery,*’ Proc, Inst, C,E, vol. xcvii. 
part iii., 1888-89, and Elihn Thomson’s remarks, p. 101 ; Parshall, 
Knffineerififf, vol. Ixv. p. 388 ; IMscher-Hiiincn, Elec. Eng. vol, xx. 
p. ^7 ; Brousson, Electtical World, 1895, voL xxvi. p. 288. 
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from the measured throw the instantaneous E.M.F. could be 
.deduced. The contact-maker was then shifted through a small 
angle, and the instantaneous E.M.F. at the new position cor- 
responding to a different moment in the period was .. 
measured ; this process was repeated until tne E.M.F. 
curve for a complete period could be traced. Various 
modifications of the same principle have since been 
used, and recently a form of ** 08 oillomph*’ has been perfected 
which is well adapted for the purpose of tracing the curves both of 
E.M.F. and of current (see Mkasubiko Instbvmsmtb, Elkotbic). 
The machine on which Joubert carried out his experiments was a 
Siemens disc alternator having no iron in its armature, and it waa 
found that the curve of E.MrF. was practical^ identical with a 
siiio curve. The same law has also been found to hold true for a 
smooth-core ring or drum armature, but the presence of the iron 
core enables the annaturo current to produce greater distorting 
effect, so that the curves under load may vary considerably from 
their shape at no load. In toothed armatures, the broken surface 
of the core, and the still greater reaction from the armature current, 
may produce wide variations from the sine law, the general tend- 
ency beiug to give the E.M.F. curve a more peaked form. The 
great convenience of the assumption that the E.M.F. obeys tlie 
I sine law has led to its being very commonly used as the basis 
for the mathematical analysis of alternator problems ; but any 
deductions made from this premiss require to be applied with caution 
if they are likely to be modified by a different imape of the curve. 
Furtlier, the same alternator will give widely different curves even 
of E.M.F., and still more so of current, according to the nature of 
the external circuit to which it is connected. As will be explained 
later, the phase of the current relatively to the E.M.F. aex)ends 
not only on the inductance of the alternator itself, but also upon 
the inductance and ca])acity of the external circuit, so that the 
same current will produce different effects according to the amount 
by which it lags or leads. The question as to the relative 
advantages of differently shaped E.M.F. curves has led to much 
discussion, but can only bo answered by reference to the nature of 
the work that the alternator has to do — i.e., whether it be arc light- 
ing, motor driving, or incandescent lighting through transformers. 
The shape of the E.M.F. curve is, however, of great importance in 
one res^‘ct, since iu>ou it depends the ratio of the maximum 
install taiieouB E.M.F. to the effective value, and the insulation of 
the entire circuit, both external and inteitial, must be caxiablc of 
withstanding the maximum E.M.F. While the maximum value of 
the sine curve is fj2 or 1'414 times the effective value, the maxi- 
mum value of a A curve is 1*782 times the effective value, so that 
for the same offcctivo E.M.F. the armature wires must not only he 
more heavily insulated than in' the continuous-current dynamo, but 
also the more x>eaked the curve, the better must bo the insulation. 

The frequency employed in alternating-current systeina 
for distributing x)ower and light varies between sucli wide 
limits as 40 and 135 ; yet in recent times the 
tendency has been towards common standards 
of 50 and 60 or 100 as a maximum. High frequencies 
involve more cofiiier in the magnet coils, owing to the 
greater numbetr of x)oles, and a greater loss of {xiwer in 
their excitation, but the alternator as a whole is somewhat 
lighter, and the transformers arc cheaiier. On the other 
hand, high frequency may cause prejudicial effects, due to 
the inductance and cax)acity of the distributing lines ; and 
in asynchronous motors used on polyphase systems the 
increased number of ]X)le8 necessary to obtain reasonable 
sx)eeds reduces their efficiency, and is otherwise disadvan- 
tageous, especially for small horse-powers. A frequency 
lower than 40 is, however, not X)enni8sible whore arc light- 
ing is to form any considerable iK)rtion of the work and is 
to be effected by the alternating current without rectifica- 
tion, since below this value the eye can detect the periodic 
alteration in the light as the carbons alternately cool and 
become heated. Thus for combined lighting and power 
50 or 60 are the most usual frequencies ; but if the system 
is designed solely or chiefly for the distribution of power, a 
still lower frequency is preferable, and on this account 25 
w*a8 selected by the engineers for the Niagara Falls power 
transmission,^ after careful consideration of the problem. 

Each of the four methods of forming coils of many turns, 
namely, the ring, drum, discoidal ring, and disc, have 
already been shown to be applicable to alternators. 

> See Forbes, Joum. Inst, Elec. Eng. voL xzii. p. 493. 
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(Fig. 13 i.) was early 6mplo3red in the machines 
of Qramme and Wilde, and later of Do Meritens. Owing 
to the excellent grip of the wires on the core, 
witt^ag. adapted to withstand 

centrifugal force, and high peripheral spe^ become 
permissible. The discoidal form of ring winding, with 
its appropriate form of field-magnet, may be easily 
derived from Figs. 13 ii and 25, Drmi winding in some 
of its numerous varieties is, however, more usual at the 
present time in alternators, as in continuous-current 
machines, and for 
the same reasons, 
namely, that it 
requires less wire 
and has leas in- 
ductance. As in 
the continuous- 
current dynamo, 
the coils may be 
hand-wound, for- 
mc3r - wound, or 
composed of bars 
unit^ by end-con- 
nectors. If the 
armature core is 
smooth and the 
section of wire is 
small, the drum 
coil may be former-wound, and with a large number 
of poles the curvature required to fit it to the circum- 
ference of the armature core is so slight that it be- 
comes almost flat ; the open s[)ace within the inside 
turn is usually filled with a wood centre, flush with 
the sides. The complete coils may be placed either on 
the outside or inside of the armature core (Fig. 13 iii.), 
according as the jioles are external or internal. A single 
coil per {lair of poles may bo used, as shown in Fig. 37, but 
the advantages of its division into two halves, as in Fig. 
13 iii., namely, the 
better utilmtion 
of the space at the 
ends of the core 
and the gain in 
effective cooling 
surface, have al- 
ready been men- 
tion^. A pair of 
outside ends of 
ac^acent coils and 
a pair of inside 
ends are then 
alternately con- 
nected together, 
and the maxi- 
mum difference of 
potential between 
any two adjacent wires is equal to twice the voltage 
of one coil. But if the coils are all connected in series 
right round the armature, one of the groups, consisting of 
the adjacent halves of the first and last coils, is subjected 
to the strain of the total voltage ; hence for high pressures 
it may be advantageous to insert one dummy coil to separate 
the first and last coils. Another plan is to divide the 
armature winding into two halves and to connect those in 
parallel, as in Fig. 38. Either circuit then carries half the 
current, but must give the total voltage of the machine, so 
that twice the number of inductors of half the section are 
required ; there is thus a greater amount of space lost in 
insulation, and, as with all cases of parallel circuits, it is 
very necessary to secure close equality of the £.M.F.’s of 
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the two branches at every instant, since otherwise the load 
will not divide equally between them, and a loss of 
efficiency, with greater heating, will result. As conqiared 
with ring winding, the drum coils on a rotating smooth 
core are not so easily held in place against centrifugal force 
and the alt<3rnating stresses due to the magnetic pull oi\ 
them ; the wood filling-pieces, being screwed to the core, 
serve as drivers, 'but with high jx^ripheral speeds the surface 
must 1x3 covered at frequent intervals by bands of binding 
wire. It is therefore oven more common to employ a 
toothed armature core, although the embedded wires have 
more inductance and more reaction on the field ; the alter- 
nator then requires more alteration of its excitation if the 
voltage is to be kept constant under varying loads. When 
the slots of the armature have parallel sides, or the teeth do 
pot close entirely over the opening at the top, the coils may 
still bo wound on a former in the lathe, and afterwards 
pressed into the slot, which is well lined with micaniUs 
press-spahn, or other highly-insulating material. But if the 
armature has holes pierced close to the [teriphery of the 
discs, liand-winding must be resorted to, and the wires are 
threaded through the holes in tubes of niicauite or |)a]X!r. 
The wires themselves must be well insulated, but do not 
I need to be very tight in the holes, as by far the largest |xirt 
of the mechanical ]>ull is transferred to the iron core. 

2)mc winding (Fig. 13 iv.) has bi?en very successfully 
used for alternators, or in the large magneto-machines 
invented by Nollct, and aftenvards constructed and im- 
proved by the Alliance Co. (1860), and also in the alter- 
nators of Wilde (1866) and Siemens (1878). The con- 
nexions of the coils can be followed from Figs. 37 and 38, 
which are as applicable to disc as to drum winding. It is 
usual for the armature to revolve, and no iron is employed 
in the core ; there is therefore no loss from liysteresis, but 
a somewhat largo exciting-current loss is involved by the 
length of the au’-gap between the opi>osing ixjIcjs of opposik^ 
sign. An undulatory winding which was adopted in soiiu* 
early alternators Inis since Ixsen discarded in favour of coils, 
as in Fig. 38. In the modern Ferranti alternator, the 
centres on which the coils are wound are made up of strijis 
of brass soldered together at their inner ends and lightly 
insuhited, to separate the teeth of the comb ; eddy-currents 
in the core are tlnis largely prevented, and the advantag(‘ 
of a metal centre is retained. The thin cojqxT strip eni 
ployed in winding the coils is cornigated along its centre 
line, to retain it in its place and to prevent it shifting side- 
ways. The very high iwripheral sjieod which is used in 
this type of machine tends to keep the comtK)site structure 
of the armature rigid in the plane of rotation. 

Tlie ^neral idea of the polyphase alternator giviiic two or more 
£.M.F.\ of the same frequency, but displaced iu phase, has been 
already described. The sovoral 2 >ha 8 e 8 may bo entirely 
independent, and such was the case with the early 
polyphase machines of Gramme, who used four inde- 
jieudent circuits, and also in the large two-phase alter- agton, 
iiators designed by Gordon in 1883. If the phases are 
thus entirriy separate, each recpiires two collector rings and two 
wires to its external circuit, i.c., four in all for two-phase, and six 
for three-phase, machines. The only advantage of the polyphase 
machine os thus used is that the whole of the .surfacio of the arma- 
ture core may be efficiently covered with winding, and the output 
of the alternator for a given size be thereby iiicmased. It is, how- 
ever, also possible so to interlink the sovoral circuits of the annature 
that the necessary number of transmitting lines to the external 
circuits may bo reduced, and also the weight of cop|ier in thorn for 
a given loss in the transmission.^ The condition which obviously 
must be fulfilled, for such interlinking of the phases to be possible, 
is that in the lines meeting at any common junction the algebraic 
sum of the instantaneous currents, reckoned as {)ositivo ifaM-ay from 
such junction and as negative if towards it, must bo zero. Thus 
if the phases be diagrammatically represented by the relative 
angular position of the coils in Fig. 89, the current in the coils 

^ As in the historical transmission of energy from Lauffen to Frank- 
fort (1891). 
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A and B diffin in phiM foom the current in the ooila G and D 
a qurter of a period, or 90*' ; hence if the two wires b and d be 
replaced by the single wire bd, this third wire will serve as a 
common path for the currents of the two phases either outwards 
or on their return. At any instant the value of the current in 
the third wire must be the vector sum of the two currents in the 
other wires, and if the shape of the curves of instantaneous B.M.F. 
and current are identical, and are assumed to be sinusoidal, the effect- 
ive value of the current in the third wire will be the vector sum of the 
effective values of the currents in the other wires ; in other words, 



if the system is balanced, the effective current in the third wire is 
,^2, or 1 *414 times the current in either of the two outer wires. 
Since the currents of the two phases do not reach their maximum 
values at the same time, tlie sectional area of the third wire neo<l 
not be twice that of tlie others; in order to secure maximum 
efficiency by employing the same current 
density in all three wires, it need only be 
40 per cent, floater than that of either 
of the outer wires. The effective voltage 
between the external leads may in the 
same way be calculated by a vector dia- 
gram, and with the above dor connexion 
the voltage between the outer pair of 
wires a and e is or 1*414 times the 
voltage between either of the outer wires 
and the common wire bd. Next, if the 
four coils are joined up into a contin- 
uous helix, just as in the winding of a continuous-current 
machine, four wires may be attached to equidistant points at the 
opposite ends of two diameters at right angles to each other 
(Fig. 40). Such a method is known as the meah connaa^n^ and 
gives a {lerfeotly symmetrical foiir*phase system of distribution. Four 
collecting rings are necessary if the armature rotates, and there is 
no saving in oojqier in tlie transmitting lines ; but the importance 
of the arrangement lies in its use in connexion with rotary con- 
verters, in vdiich it is necessaiy that the windinj^ of the armature 
should form a closed circuit If e = the effective voltage of one 



Fig. 40. 
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]>hase A, the voltage lietween any pair of adjacent lines in the 
diagram is a, and between m and oorn and is ^2, e. The current 
in any line is the resultant of the currrats in the two phases con- 
nected to it, and its effective value is ^2 , e, where cis the current of 
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one phase. 

when wo pass to machines giving three phases differing b^ 
120**, the same methods of star and mesh connexion find their 
analogies. If the current in coil A (Fig. 41) is flowing 
away from the centre, and has its maxuuum value, the 
currents in coils B and C are flowing towards the centre, 
and ai'e each of half the magnitude of the current in A ; 
the al^braic sum of the currents is therefore xero, 
and this will also be the case for all other instants. Hence the 
three coils can be united together at the centre, and three external 
wires are alone required. In this star or ** Y connexion, if e be 
the effective voltage of each phase, or the voltage between any one 
of the three collecting rings and the common connexion, ^he volts 
l)etwoen any pair of transmitting lines will be E = ijS.e (Fig. 
41) : if the load be balanced, the effective current C in each of 
the three lines will be equal, and the total output in watts will be 

Was8Cess^~ss 1*782 EC, or 1*782 times the product of the 


effective voltage between the lines and the current in any single 
line. Next, if the three coils are closed upon themselves in a mesh 
or delta fashion (Fi|^. 42), the three transmitting wires may be con- 
nected to the junctions of the coils (by means of collecting rings if 


the annature rotates). The voltage E between any pair of wirea ia 
ei^ently that generated by one phase, and the ourrentin a line 
wire is the reaultant of that in two ^acent 
phases ; or in a balanced system, if e be the 
current in each phase, the current in the line 
wire beyond a collecting ring is 0 ^/8 . 

hence the watts are W»8sSs as 1*782 EG, 

as before. Thus any three-phase winding may 
be changed over from the star to the delta con- 
nexion, and will tlien give 1 *782 times as much „ 

current, but only 1/1*782 times the voltage, so wg* 4*. 
that the output remains the same. Any of 
the alternator windings shown in previous diagr atna are equally 
available for polvphase machines, if &e width ofthe coils be mtered 
to suit the number of phases. 

The field-magnet systems of alternators differ from those of con- 
tinuous-current multiixilar machines only in the employment of a 
larger number of pairs of poles hence the alternator „ 
usually hm somewhat more copper in its exciting coils, . 

and a slightly greater loss or watts in the exeSation. 

Four of the most common types of field are shown in Fig. 18, 
and may be compared with Figs. 24 and 25. In Fig. 18 i. 
the armature rotates and is internal to the poles, while in 
Fig. 13 iii. it is stationary and external to the rotating jiolcs; 
ana it may be said that while in continuous-current dynamos it is 
most usual for the armature to rotate, in alternators it is more 
common for the mamet to rotate. The coils of the stationary 
armature, which for high voltages must be heavily insulated, are 
then not subjected to the admtional stresses due to centrifugal 
force; and further, the collecting rings, which must be attached to 
the revolving |M>rtion, need onlybe employed to transmit the excit- 
ing current at a low voltage. The multipolar form of field-magnet 
with single exciting coil, shown in Fig. 29, has been very largely 
used for alternators, since its introduction by Mordey, with disc 
armature, and by the Oerlikon Co. of Switzerland in connexion 
with drum armatures ; but although advantageous for particular 
frequencies and speeds, it requires careful designing to avoid a 
somewhat large armature reaction. A farther stop biugs us to the 
so-called indwtor alternator^ in which both the armature and the 
field-magnet coils are stationary, and the E.M.F. is set up in the 
armature coils by causing the flux through them to be periodically 
varied by the rota- 
tion of iron ** in- 
ductors.” It will 
bo seen that in Fig. 

29 it is not really 
necessary for the 
field-magnet coil to 
revolve, and by 
such a modification 
as shown in Fig. 

48 it can he helii 
stationary, while 
theironmasswhioh 
completes the mag- 
netic system is 
alone rotated. It 
is very important 
in such a machine to keep tlie reluctance of the ma^etic circuit 
constant, so as to ensure as far as possible an equal flux in the 
magnet for all positions of the inductor ; otherwise eddy-currents 
are set up in its mass. Even when the total flux alters but little, 
the pole-ti^iB are usually laminated, owing to the variations in its 
distribution over their faces. 

Since an alternating current cannot be used for ezeitinff the 
field-magnet, recourse must be had to some source of a direct 
current. This is usually obtained from a small auxiliary con- 
tinuous-current dynamo, called an which may be an entirely 
separate machine, separately driven and used for exciting several 
alternators, or may be driven from the alternator itself i in the 
latter case the armature of the exciter is often coupled directly to 
the rotating shaft of the alternator, while its field-magnet is 
attached to the bed-plate, Altliough separate excitation is the 
more usual- method, tlie alternator can also be miuie selfexciting 
if a part or the whole of the alternating current is *' rectified,” 


« 

^ For experiments on high-frequency currents, Mikola Tesla con- 
structed an alternator having 884 ^les and giving a frequency of about 
10,000 {Jowm, Inst, Mec, Eng. vol. xxi. p. 82, 1892). The opposite 
extreme is found in alternators directly coupled to the Parsons steam 
turbine, in wldoh, owing to its high speed of 8000 revs, per min., only 
four poles are required to give a fr^nency of 100. By a combination 
of a Parsons steam-turbine running at 12,000 revs, per min. with an 
alternator of 140 poles a frequency of 14,000 has been obtained 
{Enginminfft Aug. 25, 1899). 



Fig. 43. 
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and thus oonvertad into a direct current. Or both methods may 
be employed simultanoonsly. 

The reaction of the armature-current upon the field in an 
alternator is in many ways different from that of the continuons- 
. current aynamo, and requires detailed consideration. 
^ ^ siugle-phase alternator be running on open circuit 
and givu^ a sine curve of E.M.F., and let a non- 
indnctive resistance be applied to its terminals. At the in- 
stant of closing the circuit, a current arises, and in its growth 
canoes a corresponding self-induced flux to arise, which as it cuts 
the armature coils generates an E.M.F. of self-inductance ; this 
£.M.F. delays the rise of tho current* so that its instantaneous 
value is not in step with the instantaneous value of the impreseecl 
£.M.F., although they gradually become more and more alike in 
phase. The first few waves of current are therefore distorted, 
their exact shape depend!^ upon the moment in the period when 
the circuit is closed, and it is only after some little time that tho 
current curve reaches its final snaiie and phase relatively to tho 
impressed £. M. F. Since the impressed £. M.F. is always changing 
in value and never becomes steady, the current-phase can never 
overtake that of the E.M.F., bat must continue to lag behind it 
by some angle of leg depending on tho armature inductance. If 
the magnetic circuit presented to the armature coils had a constant 
inductance and no hysteresis, the self-induced flux would vary 
simultaneously with, and in proportion to, the current ; both would 
be sinuBoidal, and so also would be the E.M.F. of self-inductance, 
which would be in quadrature with either the flux or the current. 
The phase of the current with reference to tho impressed E.M.F. 
would then be mven by a simple vector diagram ; since the armature 
current lags, toe E.M.F. of self-indnctance will be more than 90” 
behind the impressed E.M.F., and therefore will partially oppose 
it, so that the terminal E.M.F. will be less than the impressed 
E.M.F. minus the loss of volts over the armature resistance. 
The matter admits, however, of further analysis. The ])athB of tho 
magnetic circuit presoiited to the armature coils vary according to 
the position of the coils relatively to the poles, and hence the 
riAttctanoe to the self-induced flux is not constant, but varies. 
When the centre of a ring coil or the aide of a drum coil is directly 
under a [Kile, all the ampore-tums of tho coil act round a cross- 
cirouit, or are cross ampere-tums, displacing the maximum 
density of tho resultant field towards the trailing edges. As the 
coil moves forward, the self-induced flux divides, and some lines 
iiass through a jiair of field-magnet coils instead of across them. 
More strictly speaking, the ampere-turns are divisible now into 
cross and back ampere-tums, or which the latter directly reduce 
the strength of the symmetrical field, while the former simply dis- 
tort the weakened symmetrical field. Tho proportion of back to 
cross turns gradually increases until the inauetbrs of the ooil are 
exactly mid-way between the poles ; later, as the ooil passes under 
the next pole, and as soon as tiio current has reversed its direction, 
the armature turns become divisible into cross and forward 
ampere-tums. The latter increase the strength of the field, and 
their proportion relatively to the cross turns is continually in- 
creasing. Thus the effect of cither the direct or the cross amporo- 
tums during a whole period can 
only be calculated by taking into 
aoconnt both the instantaneous 
values of the current and the mag- 
netising effect which a constant 
current would have for the different 
|)OBition8 of the ooil at correspond- 
mg instants. E,g.^ if there were no 
difference of phm between enrrent 
aud impressed E.M.F., the dotted 
curve mm (Fig. 44} may be taken Fix. 44. 

to represent the direct magnetising 

effect of the ooil in various positions for some constant value 
of current, say one ampere; the current curve being that 
marked ec, the product of simultaneous ordinates of the two 
curves may be plotted aa me, and will show the varying M.M.F. 
due to the direct ampere-tums, back ampere-tums being plotted 
below, and forward ampere-tums above, the base lino, it is seen 
that in this case the periodic 
weakening and strengthening of 
the symmetrical field balances 
daring a complete period, and 
the average flux is unaffected. 

Since, however, in our first case 
of an armature with self-in- 
ductance there must be some 
lag of oorrent behind impressed 
E.M.F., Fig. 45 shows tnat the 
weakening effect lasts longer 
and is greater than thestrength- 
ening effect, so that the terminal E.M.F. for tho same exoitinff 
cnirent must decrease. Similarly, the cross flux will be found 
periodioally to vary, or, in other words, the lines will be period!- 
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oally crowded up into one or other pole-edge, and then resume their 
symmetrical distribution when either the current iu the coil or its 
cross effect is zero. If there be lag of the current, the displace- 
ment towards the leading pole-edge will be loss marked than that 
towaids the trailing edge. 

If the direct M.M.F. of the armature be taken into account in 
oaloukting the resultant flux, tho smaller value of the solf-induced 
E.M.F. which is then left simply measures the time-iato of cliange 
of the distortion, and lias nothing to do with the strengthening 
and weakening of the held due to the lag or lead of the current. 
The importance of thus differentiating the armature reaction into 
the cross and direct magnetizing effect lies in the fact tliat, for a 
given terminal voltage under load, the actual density of lines in 
the magnet cores, for which allowance must be made in their 
Heotional area, will he only that of the resultant flux due to the 
combined M.M.F. of the magnet winding and the direct ampere- 
tums. Since, however, both divisions of the armature reaction 
produce the same class of effect, they may l»o combine<l by assign- 
ing to the armature a certain inductance, which causes an E.M.F. 
of self-induction in quadrature with the current. It must tlien be 
remembered that the value of the flux corres|)onding to the im- 
pressed E.M.F. is really that which would l>e due to the eamo excita- 
tion if there were no armature current, and never really exists e.\cept 
at no load. If the external circuit also has self-inductance, the lag 
of the current is increased and tho terminal voltage is further 
lowered. If, on the other hand, the external circuit lias sufficient 
condenser caiiacity, the current may he brought ImkjIc into phase 
with the E.M.F., or may even be in advance of it ; in tliis cose, 
the above effects arc reversed, and the field and terminal E.M.F. 
are increased for tho same exciting current. 

Evidently, therefore, the characteristic curve connecting armature 
current ana terminal volts will with a constant exciting current 
depend on the nature of the load, whether inductive or non- 
iuauotive, aud upon the amount of inductance already possessed 
by the armature itself. With an inductive load it will fall more 
rapidly from its initial maxiniiim value, or, conversely, if the initial 
voltage is to l>e maintained under an increasing load, the exciting 
current w'ill have to ho increased more than if tho load were non- 
inductive. In ])ractical working many disadvantages result from 
a rapid drop of tho teiminal K.M.F. under increasing load, so that 
between no load and full load the variation iu terminal voltage 
with constant excitation should not exceed 15 iter cent. Thus 
the output of an alternator is limited either by its heating or by 
its armature reaction, just as is the output of a oontinuous-cutTent 
dynamo ; in the case of tho alternator, however, tho limit set by 
armature reaction is not due to any sparking at tlie brushes, hut 
to the drop in terminal voltage as the current is increased, and 
the consequent difficulty in maintaining a constant puteulial on 
the external circuit. 

Tho joint operation of several alternators so that their outputs 
may be delivered into the same external circuit, is sharply dis- 
tinguished from the corresponding problem in con- 
tinuous-current dynamos by tho necessary condition coupttnr 
that they must be in synchronism— not only 
must they be so driven that their frequency is tho amton, 
same, but their E.M.F.’b must be in phase or, as it 
is ahm expressed, the machines must bo in step. Although in 
praotice it is impossible to run two alternators iu 8erio.s unless 
they are rimdly coupled together — which virtually reduces them 
to one marine— two or more machines can bo run in parallel, as 
was first described by Wilde in 1868, and subs^ucntly redcmoii- 
strated by Hopkinson and Adams in 1884. Their E.M.F.’s should 
be as nearly as possible in synchronism, but aa contrasted with 
series connexion, parallel coupling gives them a certain power of 
recovery if they fall out of step, or are not in exact synchronism 
when thrown into parallel. Under such circumstances a syn- 
chronizing current iNisses between the two machines, due to the 
difference in their instantaneous pressures ; and as this cunent 
agrees in phase more nearly with the leading than with the 
roachino, the former machine does work as a generator on 
the latter as a motor. Hence the lagging machine is accelerated 
and the leading machine is retarded, until their frequencies and 
phase are again the same. 

The chief use of the alternator hae already been alluded 
to. Since it can be employed to produce very high 
preasuree either directly or through the medium 
of transformers, it is si)ecially adapted to the 
electrical transmission of energy over long dis- uators. 
tances.^ In the early days of electric lighting, 
the alternate-current system was adopted for a great 
number of central stations, the machines, designed to 

> In the pioneer three-phase tronsniiasion between Lauffen and Frank- 
fort {Electrician^ vol. xxri. p. 637, and xxvii. p. 648), the threc-phoHe 
current was transformed up from about 55 to 8500 volts, the distauce 

S. III. - 75 
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give a pressure of 2000 volts, supplied transformers 
which were situated at considerable distances and spread 
over largo areas, without an undue amount of copper in 
the transmitting lines. While there was later a tendency 
to return to the continuous current for central stations, 
owing to the introduction of better means for economizing 
the weight of copper in the mains, the alternating current 
is again coming into favour in s|xx;ial cases, as rendering it 
possiblo to place the central station in some convenient site 
far away from the district which it is to serve. The 
pioiioor central station in this direction was the Deptford 
sUtion of the London Electric Su])ply Corix)ration, which 
furnished current to the heart of Loudon from a distance 
of 7 miles. In this case, however, the alternators were 
single>phase and gave the high pressure of 10,000 volts 
immediately, while more recently the tendency has been 
to employ step-up transformers and a {)o]yphase system.^ 
The advantage of the latter is that the cunent, after reach- 
ing the distant sub-stations, can l)e dealt with by rotary 
convertors, through which it is transformed into a con- 
tinuous current. The alternator is also used for welding, 
smelting in electric furnaces, and other metallurgical pro- 
cesses where heating effects are alone reejuired ; the largo 
currents needed therein can be jiroduced without the dis- 
advantage of the cominutiitor, and, if necessary, trans- 
formers can bo intorixised to lower the voltage and still 
further increase the current. The alternating system can 
thus meet very various needs, and its great recommendation 
may bo said to lie in the flexibility with which it can supply 
electrical energy through transformers at any jK)tential, or 
through rotary converters in continuous-current form. 

For the farther .study of the dynamo, the following may be 
oonsultud, in addition to the 1 ‘cfcroneoa already given : 

— S. P. Thompson. Vyimmo- Electric Mctchinery, London, 1896. 
— E. K 1 iTiiK R. ffdndbuch der ElcktrUech nik\ Stuttgart, 1 892. — 
O. Kapi*. I)y7iavi08f Alternaf^s, and Transformers. Loudon, 
1898; Electric Transmimm of Emrgy. London, 1894 ; Dynamo 
Construetunh: Electrical aod Mechanical. English trails. Lon- 
don, 1899. — H. F. PaushaIiL and 11. M. Hobart. Electric 
OeneratorSf London, 1900 ; Amwiure Windings of Mcctric 
Machines. London, 1895.-- J. A. Montpiclijku. Les Dynamos. 
Paris, 1897.— 0. 0. Hawkins and F. Wallis. Tltc Dymmo. 
London, 1896. — A. Wiknrr. PraeUcfU CalciUatimh of Dynamo- 
Electric Machines. Now York, 1898.— C. P. Stkinmktz. Elements 
of Etexivieal Engbmring. Now York, 1901. Oontinuons-Ciirrent 
Dynamos: — J. Fisohku-Hinnkn. Continuous-Current Dynamos. 
London, 1899. — E. Arnold. Die Aiikerwicklungen und Anker- 
konstructionen der Gleichstrom - Di/nanw - maschinen. Berlin, 

1899. — D. C. .Jackson. Electromagnetism and the Construction 
of Dynamos. New York, 1893. — H. M. Hohakt. “Modem 
Commutating Dynamo Machinery,” Jouni. Inst. Elec. Eng. vol. 
xxxi. p. 18.5. — H. J. Ryan. “On the Relation of the Air-Gap 
and the Shane of the Poles to the Porfonnanco of Dynamo- 
Electric Ma(ihinory,” Anicr. Imt. Elec. Eng., 1891.— W. B. 
Sayers. “On the Prevention and Control of Sjjarking,”*/<n/m. 
Inst. Else. Eng. vul. xxii. p. 877. Alternators D. C. Jackson 
and J. P. Jackson. Alternating OurrcMsand Alternating Current 
Machinery. New York, 1896.— J. A. Fleming. The Alternate 
Current Tranrfornur. London, 1899. — C. P. Stkinmetz. Alter- 
nating Current Phemmena. New York, 1898. — F. LorrA and R. 
Bouquet. Courants Altematifs Jndustriels, Paris, 1894. — K. 
RiftiLMANN. GrundzUge der Wechselstrom-Technik, Leipzig, 
1897, — S. P. Thompson. Polyphase Electric Currents. London, 

1900. — J. Kramer. Der Drehstrom. Jena, 1896.— J. Rodet. 
Distribution de VEnergie par Courants Polifjduis^. Paris, 1898. 
— W. M. Mordey. “Alternate-Current Working,” /owm. Inst. 
Elec. Eng. vol. xviii. p. 683.— J. Swinhurnk. “Transformer 
Distribution,” Journ. Inst. Elec. Eng. vol. xx. pp. 164-181. 

(c. c. n.) 


Ijeing 110 miles. Between Eichdorf and Gruuberg, encigy developed 
at ^ volts is transmitted after transformation up to 10,000 volts 
{Eleetriciant vol. xxxviii. p. 469, 1897) ; while in tbe transmission 
from Padomo to Milan the three-phase current is generated directly at 
13,500 volts {Elcttricitd, vol. xvii. p. 133, 1898). At Kootenay- 
Rossland the thm-phase current is transformed up from 1100 to 20,000 
volts. 

^ As at Chici^o, Electrician^ vol. xliv. p. 177. 


Dynamomirtera.— If P represent the average 
value of the component of a force in the direction of the 
displacement, a, of its point of application, the product Ps 
measures the work done daring the displacement When 
the force acts on a body free to turn about a fixed axis 
only, it is convenient to express the work done by the 
transformed product T^, where T is the average turning 
moment or torque acting to produce the displacement B 
radians. A dynamometer is used in the process of 
measuring work to measure the force P, or tho torque T. 
The factors s or ^ are observed independently. Apparatus 
is added to some dynamometers by means of which a 
curve showing the variations of P on a distance base is 
drawn automatically, the area of the diagram represent- 
ing the work done ; with others, integrating apparatus is 
combined, from widch the work done during a given 
interval may be read off directly. It is convenient to 
distinguish between absorption and transmission dyna- 
mometers. In the first kind the work done is converted 
into heat ; in the second it is transmitted, after measure- 
ment, for use. 

Absorption Dynamometers. — Prony'a dynamometer {Ann. 
Chim. rhys. vol. xix., Paris, 1821), which has been modified 
in various ways, consists in its original form of two symmetric- 
ally-shaped timber beams clamped to the engine-shaft. When 
those are held from turning, their frictional resistance may 
be adjusted by means of nuts on the screwed bolts wdiich hold 
them together until the shaft revolves at a given speed. To 
promote smoothness of action, the rubbing surfaces are lubricated. 
A weight is moved along tlie arm of one of the beams until it 
just keeps tbe brake steady, midway between the stops which 
must be provided to hold it when tho weight fails to do so. The 
general theory of this kind of brake is as follows : — Let F be tho 
whole frictional resistance, r the common radius of the rubbing 
surfaces, W the force which holds the brake from turning and 
whose line of action is at a perpendicular distance R fi*om tbe 
axis of tbe shaft, N the revolutions of tbe slmft per minute, ta 
its angular velocity in radians per second ; then, assuming that 
tho aegustments are made so tliat tho engine runs steadily at a 
uniform speed, and that the brake is held still, clear of the stop.s, 
and without oscillation, by W, tho torque T exerted by tlie 
engine is equal to tho frictional torque Fr acting at the brake 
surfaces, and this is measured by the statical moment of tlie 
weight W about the axis of revolution ; that is — 

T==Fr=::WR . . . . (1) 

Hence WR measures the torque T. 

If more than one force be apidied to hold the brake from 
turning, Fr, and therefore T, are measured by tbe algebraical sum 
of their individual moments with respect to the axis. If the 
brake is not balanced, its moment about tho axis must be 
included. Therefore, quite generally, 

T=SWR (2) 

The factor 0 of tlie product T^ is found by means of a revolution 
counter. Tho power of a 
motor is moasured by the 
rate at which it w^orks, 
and this is expressed 
, ^ T2irN . ^ ^ 

by Tw= “ gQ" ” in foot- 
pounds per second, or 

T2irN . , 

in l.or.c-poiver 

units. Tho latter is com- 
monly referred to as tho 
brake hor8e-{)ower. The 
maintenance of tho con- 
ditions of steadiness im- 
plied in equation (1) 
depends uj^n the con- 
stancy of F, and there- 
fore of the coefficient of 
Motion p between the 
rubbing surfaces^ The Fig. l. 

lieating at the surfaces, 

the variations in their smoothness, and tho variations of the 
lubrication make y. continuously variable, and necessitate frequent 
adjustment of W or of the nuts. Poncolet invented a form of 
Prony brake which automatically adjusted its grip as y changed, 
thereoy maintaining F constant. 

The principle of the Appold compensatit^ brake is shown in 
Fig. 1. A flexible steel hand, lined with wood blocks, ia 
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gripped on the . motor fly-wheel or pulley by a screw A, which, 
together with W, is adjusted to hold the brake steadily. Com- 
pensatioii is cfTected by the lever L inserted at B. This has a 

slotted end, engaged 
by a pin P fixed to the 
framing, and it will bo 
snen that its action is 
to slacken the band if 
the load tend to rise 
and to tighten it in 
the contrary case. The 
external forces holding 
the brake from turning 
are W, distant R from 
the axis, and the re- 
action, \Vj say, of the 
lever against the fixed 
pin P, distant R] from 
the axis. The moment 
of \V I may berwsiti ve or 
negative. Ine torque 
T at any instant of 
steadyrunn^is there- 
fore { WRa*a wiRi} . 

Lord Kelvin patented 
a brake in 1858 (Fig. 2) 
consisting of a rope or 
cord wrapped round 
the circumference of a 
rotating wheel, to one 
end of which is applied 
a regulated force, the 
other end being fixed 
to a spring balance. 
The ropes are spaced 
laterally by the blocks 
15, B, 15, B, which also 
serve to prevent them 
from slipping side- 
ways. When the wheel 
is turning in the direc- 
tion indicated, the 
f^on^es holding the band 
still are W, and p, the 
observed pull on the 
spring balance. Both 
these forces usually act 
Fig ‘j. at the same radius R, 

the distance from the 

axis to the centre line of the rope, in Avhich case the torque | 
T is (W -p)R, and conse<[uently the brake horse -x»owor is ' 

^^^hon n. changes the weight W rises or falls 

against the action of the spring halauce until a stable condition 

of running is obtained. The ratio ^ is given by where 

<!=2’718 : fi is the coefficient of friction and 6 the angle, measured 
in radians, subtended by the 
arc of contact between the 
rope and the wheel. In Fig. 2 
(9=2ir. This ratio increases 
very rapidly as 0 is increased, 
and therefore by making 0 
sufficiently large, *> may con- 
veniently bo mauo a small 
fraction of W, thereby render- 
ing errors of observation of 
the spring balance negligible. 

Thus this kind of brake, 
though cheap to make, is, 
when 0 is large enough, an 
exceedingly accurate measur- 
ing instrument, readily ap- 
plied and easily controlled, 
it has come into very general 
use in recent years, and has 
X>Tactieally superseded the 
older fbrms of block brakes. Fig, 3, 

It is sometimes necessary to 

use water to keep the brake wheel cool. Engines 8|)ecially 
designed for testing are usually provided with a brake wheel 
having a trouffh-8hai»ed rim. Water trickles continuously into 
the trough, and the centrifugal action holds it as an inside lining 
against the rim, where it slowly evaporates. 

Fig. 3 shows a band -brake invented by Professor .Tames 
Thomson, suitable for testing motors exerting a constant torque 
(see Bn^nuffing, 22nd OctoMr 1880). To maintain constant. 




compensation for variation of 11 is made by inversely varying 
0, A and B are fast and loose pulleys, and the brake band 
is placed |>artly over the one and partly over the other. 
Weights W and w are adjusted to the torque. Tlie band turns 
with the fast pulley if n increase, thereby slightly turning the 
loose pulley, otherwise at rest, until 0 is adiusted to the now 
value of M. This form of brake was also invented independently 



Fig. 4 


by Carponticr, and the principle has been used in the Raffard 
brake. A self-compensating brake of another kind, by Marcel 
Deproz, was described with Carpentier’s in 1880 {Bulletin de 
la SocHti d' Eneouragementt Paris). Ayrton and Perry have used 
a hand or roi>e brake in which ooinpennation is effected by the 
Xmlley drawing in or lotting out a X‘ftrt of the band or rope which 
has been roughened or in which a knot has been tied. 

In an effective water -brake invented by W. Fronde (see 
ZVoc. Inst. M. E.f 1877), two similar castings, A and H, each 
consisting of a boss and _ 




circumferential annular 
channel, are x>laced face 
to face on a shaft, to 
which 15 is keyed, A 
being free (Fig. 4). A 
ring tube of elliptical 
section is thus formed. 

Each channel is divided 
into a series of x^kets 
by equally spaced vanes 
inclined at 45**. When 
A is held still and B 
rotated, centrifugal 
action sots up vortex 
currents in the water in 
the pockets ; thus a con- 
tinuous circulation is 
caused between B and 
A, and the consequent 
changes of momentum 
give rise to oblique re- 
actions. The moments 
of the comi)onent8 of 
these actions and re- 
actions in a plane to 
which the axis of rota- 
tion is at right angles 

are the two asxiects of yi.r, 5, 

the torque acting, and 

therefore the torque acting on B through the shaft is measured by 
the torque required to hold A still. Fronde constructed a brake 
to take up 2000 H.P. at 90 revs, per min. by duplicating this 
apx>aratii8. This replaced the propeller of the ship whose engines 
were to be tested, and the outer casing was held from turning by 
a suitable arrangement of lovers carried to weighing apparatus 
conveniently disjiosed on the wharf. The torque corresponding 
to 2000 H.P. at 90 revs, per min. is 116,772 foot-pounds, and a 
brake 5 feet in diameter gave this resistance. Tliin metal sluices 
were arranged to slide between the wheel and casing, and by 
their means the range of action could be varied from 800 H.P. at 
120 revs, per min. to the maximum. 
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Profetior OBborne Reynolds in 1887 patented a water*bnke (a 
Pfoc, Imt. C, JS, vol. zoix. p. 167), using Froude’s turbine to 
obtain the highly resisting spiral yortioes, and arraneing passages 
in the casing for the entiy of water at the hub of the wheel and 
its exit at the oircumferenoe. Water enters at E (Fig. 6), and 
finds its way into the interior of the wheel, A, driying the air in 
front of it through the air-passages K, K. Then following into 
the pocketed chambers V], Ys, it is caught into the vortex, and 
finally escapes at the circumference, flowing away at F. The air- 
ways it, k, in the fixed vanes 
establish communication between 
the cores of the vortices and the 
atmosphere. From k to 80 H.P. 
may be measured at 100 revs, per 
mill, by a brake -wheel of this 
kind 18 inches in diameter. For 

- other s|)eeds the power varies as 

L, I, the cube of the si>eed. The 

T I casing is held from turning by 

III [g |1 O I weights hanging on an attached 
I A B3 ||Ea B ly i arm. The cocks regulating the 
I y I water are connected to the casing, 

V SO that any tilting automatically 

narra a ai; - v.'a ,TJvy£ rogulatos tho fiow, and therefore 

~ ^ tho thickness of tho film in tho 

Fig. 6. vortex. In this way the brake 

may be arranged to maintain 
a constant torque, notwithstanding variation of the speed. In 
Alden's brake (see Trans, Amer, Soc. vol. xi.) the resistance 
is obtained by turning a cast-iron disc against the frictional 
resistance of two thin ooxipor plates, which are hold in a casing 
free to turn upon tho shaft, and are so arranged that the 

S ressure between tho rubbing surfaces is controlled, and the heat 
eveloped by friction carried away, by the regulated flow of 
water tiirougli the casing. The torque required to hold the casing 
still against the action of the disc measures the torque exerted 
by the shaft to which the disc is keyed. 

Transmission Dynanwnuters, — The essential part of many 
transmission dynamometers is a 8])ring whose deformation 
indirectly measures the magnitude of the force transmitted 
through it. For many kinds of 8X)ring the change of form is 
[iraotioally proportional to the force, but the relation should 
always be determined experimentally. Morin (see Notice sur 
divers apparcils dymmometiiques, Paris, 1841), in his classical 
experiments on 
traction, arranj 

liange 

spring was continu- 
ously recorded on a 
sheet of pa))er drawn 
under a style. For 
longer experiments he 
used a ‘‘Compteur" 
or mechanical in- 
tegrator, suggested 
by Poncelet, from 
which the work done 
during a given dis- 
placement could be 
read oft* directly. 

This device consists 
of a roller of radius r, 
pressed into contact 
with a disc. The two 
are carried » on a 
common frame, so 
arranged that a 
change in form of 
the spring causes a 
relative (Ssplacoment 


ed his 
apparatus so that the 
coange in form of the 



of the disc and roller, tho point of 


contact moving radially from or towards tho centre’ of the 
disc. The radial distance x 


or 

is at 


any instant proportional 


spring. 


Tile angular dis- 
to the displace- 

p 


to the force acting through the 
placement, 6, of the disc is made j 
inent, s, of the X)oint of application* of the force by suitable 
driving gear. If is the angular displacement of the roller 
corresponding to displaoements, d$ of the disc, and ds of the 

point of apx>lioation of P, a, and C constants, then 
^Pds=C.Pds, and therefore ^sscJ^Pds; that is, the angular dis- 
placement of tho roller measures tlio work done during the displace- 
ment from Si to a^. The shaft carrying the roller is connected to 
a counter so that ^ may be observed. The angular velocity of 
tho shaft is proportional to the rate of working. Morin’s 
dynamometer is shown in Fig. 6. The transmitting spring is 


made up of two flat bars linked at their ends. Their oentree 
are held respeotively by the pieces A, B, which togetiier 
form a sliding pair. The block A carries tho disc D, B carries 
the roller R and countiiig gear. The pulley £ is dnven from 
an axle of the carriage. In a dynamometer used by Mr F. W. 
Webb to measure the tractive resistance of trains on the London 
and North-Western Railway, a tractive pull or push com- 
presses two spiral springs by a definite amount, which is 
recorded to scale by a pencil on a sheet of paper, drawn oon- 
tinnously from a storage drum at the rate of tnree inches per 
mile, by a roller driven from one of the carriage axles. Thus the 
diagram shows the tractive force at any instant. A second pencil 
electrically connected to a clock traces a time line on the diagram 
with a kick at every thirty seconds. A third pencil traces an 
observation line in which a Kick can be made at will by pressing 
any one of the electrical pushes placed about the car, and a fourth 
draws a datum line. The spring of the dynamometer oar used by 
Mr Dean on the Great Western l^ilway is made up of thirty flat 
plates, 7 ft. 6 in. long, 5 in. x ( in. at the centre, spaced by distance 
pieces nibbed into the plates at the centre and by rollers at the 
ends. The drawbar is connected to the buckle, which is carried 
on rollers, the ends of the spring resting on plates fixed to the 
under-frame. The gear operating the paper roll is driven from 
the axle of an independent wheel which is let down into contact 
with the rail when required. This wheel serves also to measure 
the distance travelled. A Morin disc and roller intenator is 
connected with the apparatus, so that the work done during a 
journey may be read on. Five lines are traced on the diagram. 

In spring dynamometers designed to measure a transmitted 



torque, the mechanical problem of ascertaining the change of 
form of the spring is complicated by tho fact that the spring 
and the whole apparatus are rotating together. In the Ayrton 
and Perry transmission dynamometer or spring coupling of this 
type, the relative angular displacement is proportional to the 
raaiuB of the circle described by the end of a light lover operated 
by mechanism between the spring-connected parts. ProfT Dalby 
(see Pros, Inst, C, K vol. cxxxii., 1897-98) uses a device shown in 
Fig- 7, by means of which tho change in form of the ejiring is 
shown on a fixed indicator, which may be xdaced in any con- 
venient position. Two equal sprocket wheels Qi, Qg, are fastened, 
the one to the spring pulley, the other to the shaft. An endless 
band is idaced over them to form two loops, which during 
rotation remain at the same distance apart, unless relative 
angular displacement occurs between Qi ana Qg, due to a change 
in form of the spring. The change in the distance d is pro- 
portional to the change in the torque transmitted from the shaft 
to the pulley. To measure this, guide pulleys are placed in the 
loops raided by a geometric slide, the one pulley carrying a scale, 
ana tne other an index. A recording drum or integrating 
apparatus may be arranged on the pmley frames. A quick 
variation, or a periodic variation of the magnitude of the force 
or torque transmitted through the springs, tends to set ujp 
oscillations, and this tendency increases the nearer the periodic 
time of the force variation approaches a periodic time of the 
spring. Such vibrations may be damped out to a considerable 
extent by the use of a daBh-]M)t, or may be practically prevented 
by using a relatively stiff spring. 

Every part of a machine transmitting force suffers elastio 
deformation, and the force may be measured indirectly by 
measuring the deformation. The relation between the two 
should in all cases be found experimentally. Hirn (see Lts 
PandyTuiTnometreSt l^aris, 1870) emmoyed this principle to measure 
the torque transmitted by a shaft. Signor Rosio used a tele- 
phonic method to effect the same end, and more recently 
mechanical, optical, and telephonic devices have been utilized 
by the Rev. F. J. Jervis-Smith. (See Phil, Mag,^ Feb. 1898.) 

When a belt in which the maximum and minimum tensions 
are respectively P and p lb, drives a pulley, the torque exerted 
is (P~jp)r lb ft., r being the radius of the pulley plus half 
the thiminesB of the belt. P and p may be measured directly by 
leading the belt round two freely hanging guide pulbyib 
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one in the tight, the other in the alack part of the belt, 
nnd a4jaating ioadia on them until a atable condition of run- 
ning ia obtained. In W. Froude'a belt dynamometer (aee 
iVoc. /na<. if.J?., 1868) (Fig. 8) the ^de pulleya G|, Gg are 
oairied upon an arm free to turn about the axia 0. H ia a pulley 
to guide we approaching and receding parts of the belt to and 



Fig. 9. 


from the beam in parallel directions. Neglecting Ihction, the 
unbalanced torque acting on the beam is 4r{P-^} lb ft. If a 

force Q acting at R maintains equilibrium, ^=:(P-i))r=T. 

Q is supplied by a spring, the extensions of which are recorded 
on a drum driven proportionally to the angular displacement of 
the driving pulley ; thus a work diagram is obtained. Famot 
has designed a form in which the guide nulleys are attached to 
separate weighing levers placed horizontally below the apparatus. 
In a belt dynamometer built for the Franklin Institute from the 
designs of Mr Tatham, the weighing levers are soparato and 
arranged horizontally at the top ot the apparatus. The weighing 
beam in the Hefner- Alteueck dynaniomotor is placed trans- 
versely to the belt (see Klecirott^niaciien Zeitschrift^nth 7, 1881). 
The force Q, usually measured by a spring, required to maintain 
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the beam in its central position is proportional to (P - p). If 
the angle Q«(P-p) neglecting friction. 

When a shaft is driven by moans of gearing the driving 
torque is measured by the prMuct of the resultant pressure r 
acting between the wheel teeth and the radius of the pitch circle 
of the wheel fixed to the shaft Fig. 9, which lias been repro- 
duced firom J. White's A Ne%o Ctniury of Inventions (Man- 
chester, 1822), illustrates possibly the earliest application of this 
principle to dynamometry. The wheel D, keyed to the shaft 
overcoming the resistance to be measured, is driven from wheel 
N by two Devel wheels L, L, carried in a loose pulley K. The 
two shafts, though in a line, are independent. A torque applied 
to the shaft A can be transmitted to D, iiegleotiiig motion, 
without change only if the central pulley K is held from 
turning; the torque required to do this is twice the torque 
tranHimttod, 

The torque acting on the armature of an electric motor is 
necessarily acoomt)aniod by an equal and opposite torque acting 
on the frame. therefore, the motor is mounted on a cradle 
free to turn about knife-edges, the reacting torque is the only 
torque tending to turn the cradle when it is in a verthuil position, 
ana may therefore be measured ^ adjusting weights to hold 
the cradle in a vertical position. The rate at wliich the motor 

is transmitting work is then H.P., where n ia the revolu- 
tions per second of the armature. 

See Dredor. JEleciric Jllumination, vol. ii. London, 1885.— 
Beaumont, W. W. ** Dynamometers and Friction Drakes,” 
iVoe. JnsL C.E, vol. xcv. London, 1889. — Buauer, K. ** ITober 
Bremsdynamometor und verwandte Kraftmesser, Zeitsihrift des 
Vereins deutscher Ingenieure, Berlin, 1888. — Fi.athek, J. J. 
Dynamoincters and the Measurement qf Power, New York, 1893. 

(w. K. D.) 

Dzungraria or Jungrariaf the name t^t 

may conveniently l )0 given to the broad trench leading 
from the Mongolian plateau to the lowlands round Lake 
Balkhash, and limited by the Eastern Altai in the north 
and the Eastern Tian-shan in the south. It w'as fonnerly 
an indejiendent state, and has played an important part in 
the history of Mongolia and the great migrations of Mon- 
golian stems westward. Now its territory belongs partly 
to the Chinese Empire (East Turkestan and North-Western 
Mongolia) and partly to Russian Turkestan (provinces of 
Heiniryechcnsk and Semipalatinsk). See Mongolia and 
East Turkestan. 


EadSp Jamas Buchanan (1820-1887), 

American engineer, was bom at Lawrenceburg, Indiana, 
on 23rd May 1820, His first engineering work of any 
importance was in raising sunken steamers. In 1845 he 
established glass works in St Louis. During the Civil 
War he constructed ironclad steamers and mortar l^ts for 
the Federal Government. His next important engineering 
achievement was the construction of the great steel arch 
bridge across the Mississippi at St Louis (see En^yclopeedm 
BHtmnicay vol. xxi. p. 185), upon which he was engaged 
from 1867 till 1874, The work, however, upon which 
his reputation principally rests was his deepening and 
fixing the channel at the mouths of the Mississippi by 
means of jetties, whereby the narrowed stream was made 
to scour out its own channel and cany the sediment out 
to sea. (See vol xx. pp. 580, 581.) Shortly before his 
death he projected a sclieme for a ship railway across the 
Isthmus of Tehuantepec, in lieu of an isthmian canal He 
died at Nassau, in the Bahamas, on 8th March 1887. 

BaBlChawki a borough of Victoria, Australia, in 
the county of Bendigo^ 4 miles north-north-west of Bendigo 
city, with which it is connected by steam tramway. It 
has a fine park, with lake, of 40 acres. There are valuable 
Isold mines in the district. Altitude, 735 feet Population 
(1881), 7862; (1901), 8130. 


Eallnffp a suburb of London, England, in the 
Baling parliamentary division of Middlesex, 9 miles west 
)f St Paul's, with two railway stations. There are seven 
Established churches (in St Mary's, 1770, are buried 
Dldmixon, the historian, and Horne Tooke). Other 
buildings are public offices, with library and science and 
irt schools, a high school for girls, a training college for 
teachers of the deaf, an isolation hospital, and a cottage 
hospital and disj^ensary. There is a common and a 
[mWic park. Among former distinguished residents of 
Ealing were Henry Fielding, the novelist, and John, 
first duke of Marlborough. Area of urban district, 2928 
Eicres. Population (1881), 15,769 ; (1891), 23,979 ; 
(1901), 33,040. 

Ezar. Soft Pathology and Physiology (special 


aer^s). 

Early. Jubal Anderson (1816-1894), 

American soldier and lawyer, was born in Franklin 
county, Va., on 3rd November 1816, and graduated at 
the U.S. military academy in 1837. After a bnef 
service he resigned in July 1838, to practise law in 
Vinrmia, but as major iu a regiment of state volunteers 
took part in tbe Mexican War. In 1861 he entoi^ the 
Confederate service as a colonel, fought at Bull Run 
(July 1861), received a wound at Williamsbuig (May 
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1862), atid was advanced to brigadier- and nu^or-^neraL 
His division held the lines at Fredericksburg during the 
battle of Chancellorsville (May 1863), and he fought in 
July at Gettysburg. As lieutenant-general in 1864, Early 
crossed the Potomac in July, and part of his force ad- 
vanced as far north as Chambersburg, Pa. He threatened 
Washington with his main force, hni was compelled to 
retreat ujiou the arrival of the 6th corps, despatched by 
Grant from the front. In the ensuing autumn he won a 
partial success in the Shenandoah valley, but General 
Sheridan checked him in September at Opoquan and 
Fisher’s Hill, and on 19th October he suffered a decisive 
defeat at Cedar Creek. Wholly routed in March 1865, 
Early was relieved of command, and took no further active 
part in the war. After the peace he visited Euroiic, and 
later resumed the practice of law, managing for a time 
with Beauregard the Louisiana lottery. He died at 
Lynchburg, Va., on 2nd March 1894. 

Earthi Pleura of the.— To complete, to link 
together into one great network of triangles, the geodetic 
surveys accomplished in various countries, notably in 
France, England, Russia, and India, is the actual endeavour 
of astronomers, in order to reach an exact knowledge of 
the sha[)o and size of the earth. From this common 
desideratum the International Geodetic Association was 
born, which has promoted researches directly or indirectly 
relating to Geodesy. Planned as early as 1861, the I. G. 
Association gi*ew slowly, and was definitely constituted by 
the Conventions of 1886 and 1895. The Association meets 
at least every third year, with the Central Bureau in Pots- 
dam, and its president is Professor Helmert, 'Director of 
the Royal Geodetic Institute, founded in 1868, the re- 
sources of which are at the diM|)osal of the Association. 

The general meeting of the I. G. Association at Paris 
in September 1900 gave the delegates an opiiortunity of 
knowing the state of the surveys in progress and pro- 
jected.^ Among these undertakings may first be quoted 
the measurement of an arc of 66 degrees of amplitude 
which crosses Africa from the ]])elta of the Nile to Cai)e 
Town ; then the measuring of an arc in Spitzbergen, and 
the remeasurement of the arc of Peru. 

The African aiHj will be surveyed along the meridian of 
30’ E. Sir David Gill, dii*ector of the Cape Observatory, 
has already given a rejiort of the oiwrations undertaken in 
South Africa, which will form a good basis for the realiza- 
tion of his admirable project. The Geodetic Survey of 
South Africa has established an im]K)rtant chain of tri- 
angles between the 20th and 30th meridians ; it will not 
1)0 long liefore this reaches from Cai.)o Agulhas to the 
Zambezi, embracing thus more than 20’ of latitude. 
Major Laffau and LieutenantWettstein, English and German 
commissioners, have recently measured, under the direction 
of Sir D. Gill, a chain of triangles along the 20th 
meridian, which divides Bec^huanaland from Gorman South- 
West Africa, between Rietfonteiu and the jiarallel of 22’ 
south latitude. Mr Alston has united, by a chain along 
the 28th imrallol, through Bechuanaland, those already 
established along the 20th and 24th meridians, llie 
Chartered Comjiany had a triangulation along the 30th 
meridian undertaken in Rhodesia, and the Geodetic 
Survey of Rhodesia achieved, amid great difficulties, the 
observations between Mangwe and the jiarallel of -19’, 
and reconnoitred the northern part of the chain up to 
the Zambezi, when the war in South Africa caused the 
interruption of these works. As soon as circumstances 
permit, the chain of Rhodesia will pass through the 
Transvaal and lie linked with that which the Geodetic 


‘ See the valuable reports of Lieut Perrier and Professor Helmert. 


Survey of South Africa has already measured in Cape 
Colony and Natal, along the south-eastern shore of Africa, 
from Cape Agulhas to Vaal river. It is therefore to be 
expected that the triangulation will before long extend 
from the Cape to the Z^bezi. From this river to the 
Bahr-el-Gazal, the 30th meridian i)asses through the terri- 
tories of the Congo Free State, of German East Africa, 
and of British East Africa, which it reaches near Albert 
Edward Nyanza, crossing Lake Tanganyika, which is 
surrounded by hills visible from one shore to the other, 
this being a favourable circumstance to facilitate the work. 
The northern extremity of the African arc is in Egypt, and 
a triangulation ])erformed along the Mediterranean shore 
would afterwards avail to link the African arc to the 
Rumanian and to the Russian arc, so as to form a 
continuous chain, ranging over 105’ from Cape Agulhas 
to North Cape. 

The question of the measurement of an arc in Spits- 
bergen had already been raised by General Sabine, ^ter 
the exploration of that archipel^o by Nordenskjiild and 
some others, it was resumed by Professor Rosdn, who 
pre|)ared a scheme of triangulation, and the solution of 
the problem was deemed possible, on account of the im- 
provements of the base-apparatus of Tftderin, whose nickel- 
steel wire makes the measuring of an extended base-line 
much easier than by previous processes. 

During the summer of 1898 a private Swedish ex])odi- 
tion, conducted by Tfiderin, began the reconnaissance of a 
meridian chain Ix^tween the })arallels of South Cape and 
Ross Island, thus embracing about 4’ 5’ of latitude, between 
76’ and 81’. The summits of the triangles were to be 
marked by signals on the shores of the Storfjord, of the 
Strait of Hinlopen, and of the Seven Isles ; the expedition 
succeeded in i>lacing the signals ffom Ross Island to the 
Storfjord. The continuation of the work was then en- 
trusted to two official commissions named by the Swedish 
and Russian Governments, who proceeded to com|)ose two 
missions. Towards the end of June 1899 the Russo- 
Swedish exjiedition, on five steamships, went from Tromso 
to Spitzbergen. The work was postponed till July, because 
of the ice and the time lost in erecting the cabins, and 
was then pursued till September. The Russian mission 
took cliarge of the installation of the signals in the 
Storfjord. Tliis was a very heavy tiisk, on account of 
the elevation of the mountains around the gulf, and of its 
width, the two shores being seldom at the same moment 
free from fogs; the consequence being that the sides of 
many triangles exceed 100 kilometres in length. It was 
also possible to do some astronomical and geodetical work 
for two of the most difficult summits, namely, those of 
Cape Lee and of Whole Point, where a base-line has to 
be measured. At the north the condition of ice did not 
])ermit reaching the Seven Isles ; the Swedish mission has 
been employed in measuring a base-line at Hekla Hook 
and determining some summits. In September both 
missions settled in winter stations ; the Russians at Horn- 
sund, on the south-western coast of Spitzbergen, in 77^ 
N., the Swedish in the Treurenberg Bay, towards 80". 
They remained there, isolated from the outer world, during 
nine months, occupi^ in tistronomical and meteorological 
observations. When the spring of 1900 came, the geo- 
detical work was resumed and pursued till ^ptember, 
amidst very unfarvourable circumstances. They succeeded 
with much ado in building up on Mount Chydenius 
(alt. 1500 metres) a signal destined to join the chain 
of the Storfjord to that of Hinlopen Strait. 

The revision of the arc of Peru, the opportunity for which 
had already been pointed to by Mr Davidson, the delegate 
of the United States to the I. G. Association in 1889, 
and later by Mr Preston in 1898, has been undertaken, 
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the French Government having been authorized by the 
Chambers to appropriate to that work a sum of 500,000 
francs. The operation was entrusted to the members of the 
Geographical ^rvice of the Army, under the direction of 
General Bassot The Government of the Republic of 
Ecuador fon whose territory the arc of Bouguer is now 
comprised) having shown a disposition to favour tiic 
enterprise, two French officers. Captains Maurain and La- 
combi^ of the Geographical ^rvice, were sent in 1899 to 
reconnoitre the country. They left Bordeaux at the end 
of May, and returned in January 1900, after having sur- 
veyed, in less than five months (July to November), an 
arc of 6“, between the Cerro de Paste (1* 10' N. lat., 
Colombian territory) and the Cerro Ereo (4* 55' S. lat., 
Peruvian territory), thus lengthening by 1“ towards 
the north and 2* southwardly the arc of Bouguor. 
In the southern part of the arc they could retain the old 
stations of the French academicians ; in the northern ^rt 
they had to rise above the former stations, found defective. 
The obstacles were formidable, for there the twin Cordilleras 
rise to peaks — some of them volcanoes — of from 5000 to 
6000 metres in altitude, namely, Pichincha, Chimborazo, 
Cotopaxi, Ac. MM. Maurain and Lacombe, with a zeal and 
persistence above all praise, traversed 3500 kilometres and 
effected about thirty ascents in one of the most difficult 
countries, investiga^ the sites of two new base-lines, and 
determined fifteen geodetical stations ; they brought back 
topographical sketches and plans which give a clear idea 
of the work to be accomplished. In July 1900 an official 
report, presented by M. Pokicar^ in the name of the 
Academy of Sciences, drew out the linos of the projected 
revision of the arc of Quito. The system implies a 
series of 67 triangles and is supported by three base-lines, 
each of about 8500 metres. The principal base will be 
situated towards the middle of the arc, near Riobamba, 
in r 30' S. lat., and 2500 metres above the sea-level ; two 
bases of verification are to be established at both ex- 
tremities: the one near Cumbal, in Colombia, the other 
between Quiroz and Sullana (Peru). For measuring the 
angles, 52 stations (28 from the old chain of Bouguer and 
La Condamine) will be established along both Cordilleras, 
their altitude being often of 4000 metres; the sides of 
the triangles will be of 30 to 40 kilometres. The mission 
will be divided into two {larties, who will proceed in 
parallel lines, the one along the western range, the other 
along the eastern. As it would l)o hazardous to build up 
signals, always liable to be destroyed by the Indians, optic 
telegraphy will bo resorted to, by means of heliostats, in 
order to maintain communication between the successive 
stations. 

The difference of longitude of the extremities will be a 
little less than 3”. In the southern part of the Gulf of 
Guayaquil the hills are near enough to the coast to make 
it possible to' push on the triangulation to the sea, by 
connecting it with a point where an old lighthouse stands, 
and also, perhaps, with a point of Puna Island. The 
altitude of the principal base (Riobamba) will be obtained 
by a spirit-levelling, which will follow the line of the future 
Guayaquil-Quito railroad. The sea-level will be obtained 
by means of a “ m4dimar4m^tre ” placed at Playas, on the 
Pacific coast, distant about 70 kilometres from Guayaciuil 
The lino of levelling from Playas to Riobamba will attain 
a development of 280 kilometres and rise to 2500 metres. 
For the other bases a geodetic levelling by zenith distances 
may suffice. The astronomical stations for the observa- 
tion of the fundamental elements (latitude, longitude, 
azimuth) will bo multiplied as much os possible, and 
likewise the stations for pendulum observations. The 
principal station will be at Quito, where a perfectly fitted 
observatory already stands, the direction of which has 
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been entrusted to a French astronomer, M. Gonnessiat. 
The differences (jf longitude between Quito, Guayaquil, 
and several other astronomical stations will l)e determined 
with the help of the telegraph. 

It is estimated that this programme can Ik? executed 
within four years by a party of five officers, namely, 
Ck>mmandant Bourgeois, head of the mission, Captains 
Lacombe, Maurain, Lallemand, and Lieutenant Penier ; the 
other members are a military physician, a mechanician, 
and sixteen corporals and privates. A vanguard mission, 
consisting of Captains Maurain and Lallemand, sailed in 
December 1900, and reached Guayaquil in January 1901. 
The rest of the personnel followed in April wdth the 
instniments. 

It is right to recall here that geodetical studies have 
recovered, in France, their former expansion under the 
vigorous impulse of Colonel (afterwards General) Perrier. 
When occupied with the triangulation of Algeria, Colonel 
Perrier had conceived the ix)8sibility of the geodetic 
junction of Algeria to S|Niiu, over the Mediterranean ; 
therefoTO the French meridian line, which was already con- 
nected with England, and was thus ])roduced to the 60th 
))arallel, could further be linked to the Sjianish triangula- 
tion, cross thence into Algeria and extend to the Sahara, 
so as to fonn an arc of about 30° in length. But it 
became, then, urgent to proceed to a new measurement 
of the French arc, between Dunkirk and Perpignan. In 
1869 Perrier was authorized by Mardchal Niel to undertake 
that revision. He devoted himself to that work till the 
end of his career, closed by jmmiature death in February 
1888, at the very moment when the D^|)0t dc la Guerre had 
just been transformed into the Geographical Service of the 
Army, of w^hich General Perrier was the first director. His 
work was continucKl by his assistant. Colonel (afterwards 
General) Bassot. The o|)erations concerning the revision 
of the French arc (triangulation, rtuueasurement of the 
Perpignan base, measurement of a new base near Melun, 
'which may replace the former, Ac.) were coinplete»d only 
in 1896. Meanwhile the French geodesists had accom- 
plished the junction of Algeria to Si>ain, with the help of 
I the geodesists of the Madrid Institute under General 
Ibanez (1879), and measured the mc'ridian line between 
Algiers and El Aghoiiat (1881). They have since been 
busy in prolonging the meridians of El Aghouat and 
Biskra, so as to converge? tow'ards Wargla, through Gardai'a 
and Tuggurt. A careful study of the deflections of the 
vertical has been commenced in the hills of the Algerian 
Sahel. In France the Geographical Service of the Army 
has been entnisted with the triangulations of the first, second, 
and third orders, to serve as a basis for the new map of 
France.^ The Geograjihical Service has thus been led to 
undertake the revision of the whole triangulation of France, 
with methods and instruments of high preciision. The 
parallel of Paris has been connected with the German not 
by the co-operation of German and French geodesists. The 
fundamental co-ordinates of the PantlnSon have also been 
obtained anew, by connecting the Pantheon and the Paris 
Observatory with the five stations of Bry-sur-Marne, Morlu, 
Mont Val4rien, Chatillon, and Montsouris, where the 
observations of latitude and azimuth have been effected. 

The triangulation of Italy is finished and in connexion 
with the French net on north and south, wrhere it is linked 
to Tunis. The geodetic junction of Malta to Sicily w^as 
executed in 1900 by M. Ouarducci. The observations 
were made by night, by means of light signals. The 
distances of many of the stations reach to 200 kilometres. 
The probable error in closing the triangles does not exceed 


‘ See the work entitled La Carte, de Francs^ 1760-1898 ; Atvde 
hietorviae^ par le Colonel Berthaut, 2 vole. 4to, 1898-99. 
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two seconds. The connexion of Coniica with the continent 
by new meaeures is also contemplated. 

Rumania, which since 1895 has had a Geographical In- 
stitute of the Array, has not remained backward.^ Three 
base-lines have been measured with Brunner’s apparatus : 
the western Imso, at Oarla Mare (6200 metres) ; the central 
base, in Bucarest (9420 metres) ; and the noi^em base, at 
Roman (7400 metres). The astronomical observations have 
hoen commenced for the measurement of an arc of parallel, 
supported by three bases (the western, central, and an 
eastern one, at Slobozia), which will produce to the Black 
Sea the moan |)arallel, already measured from the Atlantic. 
On the other hand, the meridian arc, depending upon three 
liasaH (eastern, northern, and a Russian base near the 
Dniester), will help to join the Russian arc of Struve with 
the African arc of Gill, in long. SO** K For their 
levellings the Rumanian geodesists have adopted the 
methods employed in the Nivellement girUral de la France, 
under the direction of M. Lallemand. It has already 
been re|)orted that there does not exist any difference of 
mean level between the Black Sea and the Adriatic, con- 
trary to what has hitherto 1)een generally believed. 

Greece, also, is now in possession of a valuable survey, 
which has been effected under Colonel Hartl. 

In Russia the To|K)grapbical Section of the General Staff 
has begun great calculations, for the sake of unification of 
the various triangulations, executed at very different epochs. 
As spheroid of reference, the Besseliau ellipsoid was made 
use of, which seems to suit better with the surface of the 
Russian Empire than that of Clarke, which had been 
utilized several times since 1880. In fact. General Bons- 
dorfi', by a new calculation of the arc of Struve (long. 
30"* E.), found the ellipticity 1/298 *6, scarcely dif- 
ferent from Bessel (1/299). On the other hand, Professor 
Shdanov, by the arcs of the imrallels of 52“ and 47*, 
combined vrith throe meridian arcs which run across, 
found nearly the same result (1/299*7). The Clarke elliji- 
soid has, on the contrary, a much stronger ellipticity 
(1/293*5), which results from the iufiucnco of the Indian 
arc.’-^ 

In the new mathematical treatment of the Russian 
triangulations, only the geometrical conditions of the 
system and the astronomical azimuths have been taken 
into account, leaving aside astronomical longitudes and 
latitudes, too much influenced by local attractions. It 
was therefore decided to compute the geodetical co-ordin- 
ates of the stations, starting from Dorpat (Yurief) as a 
{X)int of reference. Besides the three fundamental chains 
(meridian arc of Struve, arcs of the parallels of 47* and 
52“), four polygonal systems were at hand, formed by 
these chains, and meridian or i)arallel arcs, measured in 
the zone comprised between Warsaw and Saratof. The 
vastness of these systems prevented the application of a 
uniform method of simultaneous adjustment, and made it 
necessary to resort to imtioX adjustments before the final 
connexion of the several |)arts of the network. 

The results of the computations relative to the parallel 
of Central Europe (lat. 52*), that ranges over 69* of 
longitude, with a linear development of 4730 kilometres, 
from Yalentia (Ireland^ to the Ural, are now known. The 
radius of curvature of this {parallel is smaller than that 
corres|x>nding to the Clarke ellipsoid ; it belongs to another 
ellifisoid ; according to Helmert, this might be an ellipsoid 
with the equatorial radius found by Clarke (which is con- 
firmed by ^e computation of the meridian arc of Struve), 
but with a much smaller ellipticity, smaller even than 
Bessel’s, t.e., 1/308. It is true that the parallel of 62* 

1 See Report of General Bratiaao. 

* See Geodesy^ by Colonel A. R. Clarke. Oxford, 1880. 


I presents a very sensible irregularity: the eastern, or 
Russian, half would agree well enough with Clarke’s dlip- 
soid,' but the western hidf concords better with Bessel’s, 
its average curvature being greater than that of the eastern 
half. There lies a strong indication of the attraction of 
continents ; this seems to be confirmed by the curvature 
of the Anglo-French meridian arc, which proves a little 
greater than that of the Russian arc of Struve, and by the 
fact that the polar semi-axes of the ellipses of these two 
arcs do not coincide; they separate by 4'’*5, in such a 
manner that Russian latitudes are too large by 4^*5, or the 
others too small by the same amount. 

The United States Coast and Geodetic Survey has 
published an account of the transcontinental triangulation 
and measurement of an arc of the parallel of 39“, which 
extends from Cape May (New Jersey), on the Atlantic 
coast, to Point Arena (California), on the Pacific coast, and 
embraces 48* 46’ of longitude, with a linear development 
of alK>ut 4225 kilometres (2625 st miles). The trian- 
gulation de|x$nds upon ton base-lines, with an aggregate 
length of 86 kilometres, the longest exceeding 17 kilometres 
in length, which have been measured with the utmost 
care. “ A characteristic of the triangulation is its rigidity, 
imparted to it by quadrilaterals and other polygons. In 
crossing the Rocky Mountains, many of its sides exceed one 
hundred miles in length, and there is one side reaching to 
a length of 294 kilometres, or 183 st miles; the altitude 
of many of the stations is also considerable, reaching to 
4300 metres, or 14,108 feet, in the case of Pike’s I^ak, 
and to 14,421 feet at Mount Elbert. All geometrical con- 
ditions subsisting in the triangulation are satisfied by 
adjustment, inclusive of the required accord of the base- 
lines, so that the same length for any given line is found, 
no matter from what line one may start.” ^ 

Over or near the arc were distributed 109 latitude 
stations, occupied with zenith telescopes; 73 azimuth 
stations; and 29 telepaphically determined longitudes. It 
has thus been possible to study in a very complete manner 
the deviations of the vertical, which in the mountainous 
regions sometimes amount to 25 seconds, and even to 29 
seconds. According to Mr Schott, the average curvature of 
the surface of the geoid, along the parallel of 39*, approaches 
closely to that of the Clarke spheroid in the eastern part 
of the arc, which extends from the Atlantic to the Rocky 
Mountains, and to that of the Besselian spheroid in the 
western part, on the l\u:ific side, which represents | of 
the arc. Thus in North America as well as in Europe 
the curvature increases from east to west Some prelim- 
inary combinations of this arc witli other American arcs 
load to spheroids approaching that of Clarke. 

The computations relative to another arc, the ** eastern 
oblique arc of the United States,” are also available. It 
extends from Calais (Maine) in the north-east, to the Gulf 
of Mexico, and terminates at New Orleans (Louisiana), in 
the south. Its length is 2612 kilometres (1623 st miles), 
the difference of latitude 15* T, and of longitude 22* 47'. 
In the main, the triangulation follows the Appalachian 
chain of mountains, bifurcating once, so as to leave an 
oval space between the two branches. It includes among 
its stations Mount Washington (1920 metres^ and Mount 
Mitchell (2038 metres). It depends upon six base-lines, 
and the adjustment is effected in the same manner as for 
the arc of the parfidlel. The astronomical data have been 
afforded by 71 latitude stations, 17 longitude stations, 
and 56 azimuth stations, distributed over the whole extent 
of the arc. For various reasons a selection had, however, 

” U.S. Coast and Geodetic Smvey ; H. 8. Pritchett, saperintendeiit. 
The TraneoowtvMntal Triangvkdion and the Afntrkan Arc qf (he 
Paralld* By C. A. Schott, assistant 0. and G. S. Washington, 
1900. 
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to be mado among these dat«^ a part of which only was 
admitted into the final equations for the determination of 
the best spheroid (84 data out of 144). The resulting 
dimensions of an osculating spheroid were found to be 

Equatorial radius . 6,378,157+90 metres. 

Compression (elliptici ty ) . 1/304 *5 f 1*9. 

The equatorial radius differs but little from Clarke’s 
value of 1866, whereas the compression is very different, 
and comes more nearly to Bessel’s value. 

The measurement of a great meridian arc, in long. 98'' W., 
has also begun ; it has a range of latitude of 23% and 
will extend over 50’ when produced southwards and 
northwards by Mexico and Canada. It may afterwards be 
connected with the new arc of Quito. Goodetical surveys 
of some extent have also been undertaken in New South 
Wales and in Queensland. 

Differences of longitude wore measured along the cir- 
cuit Oreenwich-Pulkowa-Vladivostok-Bhanghai-Madras- 
Tehran-Potsdam-Greenwich. 

We transcribe from Mr Schott a comparative table of 
the dimensions of several spheroids which of late have 
been often quoted : — 


Ellipsoid of 


Bossel, 1841 . From ton meri- 
dional arcs, total ampli- 
tude 90®*6 

Clarke, 1858. Special spher- 
oid for surface of Groat 
Britain and Ireland ; ran^e 
of lat. 12°, the same in 
long. ; 75 astron. stations 

Clarke, 1866. From five 

morid. arcs, total ampli- 
tude 76**6 

Clarke, 1880. From hvo 

roerid. arcs and longitud- 
inal measures, total ampli- 
tude 89‘**0 

U.S. Coast and Good. Sur- 
vey, 1900. Eastern oblique 
arc; total length 28° *5; 84 
astronomic stations . 

Bousdorff, 1899. Russian 
merid. arc, amplitude 25° *3 

Shdanov, 1899. Russian 
parallels of 47* and 52% 
and three merid. arcs 

Harkneas, 1891. From a 
variety of sources {Solar 
ParaZlax^ Washington, 
1891) . . . . 


Equatorial 
Radius a. 

Polar Semi- 
Axis h. 

Compression 

(a-b)/a. 

ni. 

6,377,397 

ni. 

0,356,079 

1/299 -IC 

6,378,494 

6,355,740 

l/280'4 

6,378,206 

6,350,584 

1/295 0 

0,378,249 

0,356,615 

1/293-6 

0,378,167 

0,367,210 

1/304-6 

6,378,844 

0,356,983 

1/298-6 

6,377,717 

0,356,437 

1/299-7 

6,377,972 

0,356,727 

\irm-2 


It is thus evident that groat efforts are now being mado 
by all civilized nations to complete the network of triangles 
tl^t will ere long cover the whole surface of the continonts. 
In duo course we shall bo in possession of the results of 
some of the most im{X)rtant undertakings, now in process 
of execution. Meantime it may bo admitted as highly 
probable that the dimensions of the geoid are nearly those 
adopted by Clarke (a > 6,378,000 metres), with an ellipticity 
approaching to Bessers value (1/299). The ellipsoid of three 
unequal axes has been abandoned, mainly for theoretical 
reasons ^ that lead us to prefer an ellipsoid of revolution 
as a reference spheroid, in relation to which may be stated 
the prominences and depressions of the true geoid. In 
Europe, according to Helmert, the deviations of level ai'e 
scaredy over 100 metres. 


1 F. R. Helmert, IHe mathanalioehm und j^ymJcaUschen Tli£orieen 
4kr hiiheren QtodMe, 2 voU., 1880*1884. See t. ii. p. 185. 


But it is necessary to agree tirecisely on the definition 
of the geoid. This word is generally understood to mean 
a level surface coinciding with the mathematical surface 
of the sea, produced below the coutinents, which it is 
imagined to percolate by canals or o])en cuttings. In that 
case the reduction of gravity to the sea-level ought lx.* 

done simply by the correction for height ( + 


if the suiKjrposed strata were condensed ujK)n the surface 
of the geoid. A somewhat different geoid would be ob- 
tained by supposing the surface of the oceans continued 
below the continents by means of tunnels, or by a levelling 
in mine galleries, for then the attraettion of the upper 
strata diminishes the gravity at the surface of the geoid, 
and the latter will be a little below the surface of the 
former geoid ; it has discontinuities of curvature where it 
enters the continents. If now, according to what is often 
done, we add to the reduction of gravity HougiU‘i*’s correc- 
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which goes to sul>tract llie attraction of 


the continent, 8 l>eing the density of the ground, and A 
the mean density of the earth, we thereby 8 Uj)|) 08 e thts 
upj)er layers erased ; but the process is inadmissible, since 
we know that mountain masses are generally com|)eusated 
by a deficiency of matter in the underlying strata. In 
Euroi)C the comi^ensation is often found to bo incomplete, 
where^is in the Himalaya range the attracting masses are 
sometimes over-comiKMisated. 

Professor Hclmort, w*ho has clevotod much labour and 
time to the calculations of incasunjs of gravity by means 
of pendulum observations, has proj^osed another mode of 
reduction, which is known by the name of “ condensation 
method.” He iinagint^s the u]>per strata coiideiisod uiK>n 
the surface of a geoid situated at a depth of 21 kilometres 
(its equatorial radius Ixiing, therefore, cM^ual to the iK>lar 
semi-axis of the earth). This process, conceived with a 
view to facilitate the devclo 2 )ment of the potential, presents 
the inconvenience of introducing many very uncertain 
data, and may seem somewhat artificial, l+ofessor Helmert 
lijia found that it brings into fair agreement the numerous 
measures of gravity already obtained. The numlKT of 
stations is alx)ut 1400, out of which more than 50 have 
l>een connected with the central bureau in Potsdam. A 
thorough examination of th(5 deflections of the vertical, or 
local attractions, observed in all parts of Euroixj has also 
boon undertaken by the central bureau. 

According to Helmert, the ollifiticity of the earth, as 
derived from pendulum observations, is 1/299*3 (in his 
latest pajier the corrected result is 1/298*3), and from the 
lunar theory 1/297*8; Hansen’s value is 1/296*2. Lastly, 
M, Radau has shown* that by the introduction of the 

variable , where are the mean radius and ellij> 

' edc 


ticity of a sjiheroid, it becomes ixissiblo to integrate ajj- 
proximately the equations of Clairaut, and to establisli 
a relation which affords the means for an indoixjndent 
evaluation of the ellipticity of the earth. The subject is 
very fully gone into in two important memoirs, one by 
M. Callandreau,* the other by Professor Darwin,* whose 
results j)oint to an ellij^ticity between 1/296 and 1/298. 
Professor Darwin further concludes that the level surface 
of the earth is depressed below the true ellipsoid by 3 
metres in latitude 45®. It is highly probable that a value 


• Oompf-es Refulu^, t. c., 1886. See alxo Twacraad, TraiU de Miean- 

ique etleste, ii. p. 221. 

• 0. Calkuidreau, “ M4moirc sur la Th4oric do Is figure de« planetes,” 
Annales Oba, Pam, vol. xix., 1889. See dHaoBtUlet* Aatron., 1897* 

• G. H. Barwiu, 7%^ rW// of the Fifjwro qf ths Earth, earned to 
the Second Order of Snxtdl Q^Mntitiee, (Monthly Notices IkAB., voL 
lx., December 1899.) 

S. III. — 76 
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differing but little from BesBel’s (1/299) will be finally 
adopted. It muBt^ of course, be borne in mind that the 
spheroid here considered is a spheroid of reference, and 
that the true geoid may present many irregularities. 

A question which has much absorbed the attention of 
geodesists of late years, but which need only be briefly 
mentioned here, is that of the variation of latUvdeB^ re- 
sulting from a periodical shift of the axis of rotation on 
the surface of the earth. Suspected by Bessel (1817), 
the variability of latitudes was proved by the researches 
of Peters (1844) and Nyr4n (1873), founded on the 
observations of Pulkowa ; but these astronomers had found 
only a very slight amplitude (O'' *10) in adopting the ten- 
months’ period, which seemed point^ to by Euler’s theory. 
The researches of Clerk Maxwell (1857), Fergola (1872), 
Downing (1880), Kiistner (1888), having once more at- 
tracted attention to this subject, in the year 1889 the 
observatories of Berlin, Potsdam, Prague, and Strasburg 
concerted a plan for regular determinations of latitude by 
Talcott’s method ; and variations of from O'^'S to 0"‘5 were 
brought to light. Since then many other observatories 
have taken part in the work, and a special expedition was 
sent to Honolulu in 1891. Professor Albrecht every year 
brings together the results of the gathered observations. 
From his detailed reports it follows that, since 1890, the 
[X)le of rotation of the earth has described an irregular 
spiral, of variable amplitude, around a moan position from 
which it does not deviate by more than 0"*3. On the 
other hand, Mr S. C. Chandler, by a careful discussion 
of observations from 1825 to 1893, arrived at the con- 
clusion that the latitude variation is composed of two 
terms, one having a period of 14 months (429 days), 
the other a mean {jeriod of a year, with amplitudes varying 
from to 0'’‘20 ; he thinks the annual component may 
he elliptical. As to the theoretical question of the causes 
of these variations, Lord Kelvin has already stated that 
meteorological influences might be the cause of annual 
variations so great as M. Radau has further shown ^ 
that the combination of an annual period with another 
period, such as the Eulcrian one, could result in great 
amplification of the effects. Finally, Professor Newcomb 
has explained the existence of the fourteen-months’ period 
by the influence of the elasticity of the earth. It was for 
the sake of an exhaustive study of these questions that 
an International Service of Latitudes” was organized 
in 1899 by the Geodetic Association in six observatories 
distributed along the parallel of 39^ (r. ra.) 

EiirthqiiaikM. — Strange as it may appear, the 
advances that have been made in the study of earth- 
AUtatioa And the world-wide interest shown 

mowgivm in their phenomena, were initiated in work 
roMismo- commenced in Japan. When the Japanese 
Government, desiring to adopt Western know- 
ledge, invited to its shores b^ies of men to act as its 
instructors, the attention of the newcomers was naturally 
attracted to the frequent shakings of the ground. Interest 
in these phenomena increased more rapidly than their 
frequency, and at length it was felt that something 
should be done for their i^stematic study. At midnight 
on 22nd February 1880 movements more violent than 
usual occurred ; chimneys were shattered or rotated, tiles 
slid down from roofs, and in the morning it was seen that 
Yokohama had the appearance of a city that had suffered 
a bombardment. The excitement was intense, and before 
the ruins had been removed a meeting was convened and 
the Seismological Society of Japan established. The 
twenty volumes of origin^ papers published by this body 

^ OompUa RmdvB, t. cxi., 1890. 


summarize to a large extent the results of the later study 
of Seismology. 

The attention of the students of earthquakes in Japan 
was at first directed almost entirely to seismometry or 
earthquake measurement. Forms of apparatus which then 
existed, as for example the seismo^phs, seismometers, 
and seismoscopes of Mallet, Palmier!, and others, were 
subjected to trial ; but inasmuch as they did little more 
than indicate that an earthquake had taken place-— the 
more elaborate forms recording also the time of its occur- 
rence — they were rapi^y discarded, and instruments were 
constructed to meamre earthquake motion. To describe 
the varieties of apparatus devised in Japan and their pur- 
poses would require a special volume on Seismometiy. 
Slightly modifi^' types of the new instruments were 
adopted throughout the Italian peninsula, and it is fair 
to say that the seismometry developed in Japan revolu- 
tionize the seismometry of the world. The records 
obtained from the new instruments increased our know- 
ledge of the character of earthquake motion, and the> 
engineer and the architect were placed in a position to 
construct so that the effects of known movements could be 
minimized. It was no doubt the marked success, both 
practical and scientific, attending these investigations that 
led the Japanese Government to establish a chair of 
Seismology at its University, to organize a system of 
nearly 1000 observing stations throughout the country^ 
and in 1893 to appoint a committee of scientific and 
practical men to carry out investigations which may 
palliate the effects of seismic disturbances. In the first 
year this committee received a grant of J05OOO, and as 
liberal sums for the same purpose appear from time to 
time in the parliamentary estimates, it may be assumed 
that the work has been fraught with good results. In 
their publications we find records not only of experiences 
and experiments in Japan, but descriptions and com- 
ments upon earthquake effects in other countries. In 
two of the volumes there are long and extremely well- 
illustrated accounts of the earthquake which on 12th 
June 1897 devastated Assam, to which country two 
members of the above - mentioned committee were 
despatched to gather such information as might be of 
value to the architect and builder in earthquake-shaken 
districts. 

A great impetus to seismological investigation in Europe 
and America was no doubt given by the realization of the fact 
that a large earthquake originating in any one 
part of the world may be recorded in almost any 
other. Italy for many years past has had its mtairtt 
observatories for recording earthquakes which 
can be felt, and which are of local origin, but at the present 
time at all its fifteen first-class stations we find instrumenta 
to record the unfelt movements due to earthquakes origin- 
ating at great distances, and as much attention is now 
paid to the large earthquakes of the world as to the 
smaller ones originating within Italian territory. The 
Kaiserliche Akademie der Wissenschaften of Vienna has 
established earthquake observatories in Austria, and the 
Central Observatorium of St Petersburg has carried out 
similar work in Russia. Germany, at a cost of JB3500 
and with an annual allowance of £295, has attached a 
seismological observatory to its university at Strassbuig, ^ 
whilst provision has bmn made for a professorship of 
Earth Physics at Gottingen. In accordance with the 
recommendation of the British Association of Great 
Britain, seismographs of a similar character have been 
installed at the following places: — Isle of Wight, Kew^ 
Paisley, Toronto, Victoria (B.C.), Philadelphia, Mexico, 
Trinidad, Arequipa, Cordova in Argentina, New Zealand, 
Hawaii, Japan, Java, Calcutta, Madra8,Bombay Mauritius, 
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the Oape of Qood Hope, Oaiio, Beyrout, San Fernando 
in Spain. The principal objects of thiiB extended and 
still extending system of stations are to determine the 
velocity with which motion is propagated over the surface 
and through the interior of the ear&, to locate the posi- 
tions of sub-oceanic earthquake origins, and generally to 
extend our knowledge respecting the physic^ nature of 
the planet on which we live. 

We now know that earthquakes are many times more 
frequent than was previously supposed. In Japan, for 
example, between 1885 and 1892 no fewer than 
8331 were recorded — that is to say, on the 
average there were during that time more than 
1000 disturbances per year. Although many 
of these did not cause a sensible shaking over areas 
exceeding a few hundred square miles, many of them were 
sufiSciently intense to propagate vibrations round and 
through the globe. If we pick out the well-marked earth- 
quake districts of the world, and give to each of them a 
seismicity or earthquake frequency per unit area one-third 
of that in Japan, the conclusion arrived at is that con- 
siderable areas of our planet are on the average shaken 
every half-hour. 

The knowledge which we now possess respecting the 
localities where earthquakes are frequent and the forms of 
the foci from which they have spread, enables 
^ ^ spealt definitely respecting the originat- 
* ing causes of many of these phenomena. It 
is found, for example, that although in many 
countries there may be displays of volcanic and seismic 
activity taking place almost side by side, it is only rarely 
that there is direct relationship between the two. Now 
and then, however, before a volcano breaks into eruption 
there may be a few ineffectual efforts to form a vent, each 
of which is accompanied by no more than a slight local 
shaking of the ground. This is true even for the largest 
and most violent eruptions, when mountains have with 
practically a single effort blown off their heads and 
shoulders. Thus the earthquake which accompanied the 
eruption of Bandaisan, in Central Japan, in 1888 was 
felt only over a radius of 25 miles. The analyses of 
the seismic registers of Japan clearly indicate that com- 
paratively few shakings originate near to the volcanoes of 
the countiy, the majority of them, like those of many 
other countries, coming from regions where volcanic roclm 
are absent. The greatest numl«r spread inland from the 
Pacific sea-board, the movement becoming more and more 
feeble as it approaches the backbone of the country, which 
is drilM with numerous volcanic vents. What is true for 
Japan is generally true for the western coasts of North 
and South America. 

Speaking broadly, earthquakes are most frequent along 
the steeper flexures in the earth’s surface, and in those 
regions where there is geological evidence to show 
Orfi^a that slow secular movements in the earth’s crust 
etfsAwii. possibly yet in progress. With a unit distance 

' * of 2 degrees, or 120 geographical miles, we find 

that the slopes running eastwa^ from the highlands of 
Japan and westwards from the Andean ridges down into 
the Pacific vary from 1 in 20 to 1 in 30, and it is on the 
faces or near to the bottom of these slopes that seismic 
efforts are frequent. The slopes running from Australia, 
Eastern America, and Western Europe into the neighbour- 
ing oceans vary between 1 in 70 and 1 in 250, and in 
these regions earthquakes are of rare occurrence. The 
seismic activity met with in the Himalayas and the Alps 
finds its best explanation in tiie fact that these mountains 
are geologically recent, and there are no reasons to doubt 
that the forces which brought their folds into existence 
are yet in action. 


This peculiar association of earthquakes with pronounced 
topographical configuration and certain geological con- 
ditions evidently indicates that the origin of many of 
them is connected with rock folding. Inasmuch as certain 
large earthquakes have been accompanied by rock fracture, 
as for example in 1891, when in Central Japan a fault 
some 50 miles in leng^ was created, whilst the origins of 
others have been distinctly traced to the line of an exist- 
ing fault or its continuation, wo may conclude that the 
ms^ority of earthquakes are siiasmodic accelerations in the 
secular movements which are creating (and in some in- 
stances possibly obliterating) the more prominent features 
of the earth’s surface. These secular movements, which 
include upheavals, subsidences, horizontal displacements, 
all of which are explained on the assumption of a crust 
seeking support on a nucleus gradually contracting hy loss 
of heat, are collectively referred to as bradyseisinical 
(j8pa8vs « slow) movements. To these may be added 
movements directly attributable to the influence of gravity. 
Sub-oceanic districts in a state of seismic strain may be so 
far loaded by the accumulation of sediments that gentle 
bending may be accompanied by sudden yielding^. This 
possibly accounts for the frequency of earthquakes off the 
mouth of the Tonegawa on the eastern side of Japan. 
The distortions so frequently observed in fossils and 
pebbles, the varying thickness of contorted strata, and the 
** creep” in coal mines, together with other phenomena, 
indicate that rocks may flow. Observations of this nature 
lead to the supposition that high plateau-like regions may 
be gradually subsiding under the influence of their own 
weight, and that the process of settlement may from time 
to time be spasmodic in its character. Whether the 
earthquakes which originate round the submerged basal 
frontiers of the continents bounding the Pacific are ever 
attributable to such activities, it is impossible to say. All 
that we know with certainty is that they arc sometimes 
accompanied by such a vast displacement of material that 
the ocean has been set into a state of oscillation for periods 
of 24 hours, that in some instances there have been 
marked changes in depth, and that enormous sub-oceanic 
landslips have occurred. These phenomena are, however, 
equally well explained on the assumption of sudden fault- 
ing accompanied by violent shaking, which would dislodge 
steeply-inclined beds of material beneath the ocean as it 
does upon the land. 

Although the proximate cause of earthquake motion is 
traced to sudden yieldings in the crust of the earth 
brought about by some form of bradyseismical 
action, the existence of at least two distinct otemrth- 
types of seismic motion indicates that the vvsAe 
mechanical conditions accompanying the frac- 
turing of rocks are not always identical. Ninety or ninety- 
five per cent, of the earthquakes which can 1^ recorded 
consist of elastic or quasi-elastic vibrations. The re- 
mainder, including the large earthquakes, not only exhibit 
the elastic movements, but are accompanied by surface 
undulations which are propagated most certainly for some 
hundreds of miles round their origin, and then as hori- 
zontal movements sweep over the whole surface of the 
globe. The former of these may accompany the formation 
of a new fault or the sudden renewal of movement along 
an old one; they are cracking or rending effects, with- 
out any great displacement. The latter are probably 
fracturings accompanied by vertical and horizontal dis- 
placements of masses of the earth’s crust sufficiently great 
to set up the observed surface undulations. These shocks 
are so mquently followed a few minutes later by dis- 
turbances, which from their similarity tO' the movements 
whic^ l^ve preceded them may be call^ earthquake echoes, 
that we are led to the speculation that we are here dealing 
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with the caving-in of ill-supported portions of the earth’s 
crusti the wraves from which are radiated to boundaries 
and then returned to their origin to codesce and give rise 
to a second impulse not unlike the primary. Succeeding 
the first repetition of motion recorded by the seismograph 
there is often a rhythmical repetition of similar wave groups, 
suggesting the existence within our earth of phenomena 
akin to multiple echoes. 

Before considering in greater detail the nature of earthquake 
Tiiotion, aomothing may be said respectinf^ the instruments by 
„ . which our knowledge of the subject has been gaineci. 

Popularly it is supposed that earthquake recorders 
* are instruments so sensitive to slight vibrations that 

great care is necessary in selecting a site for their installation. 
Although this supposition is correct for a certain class of ap> 
fiarattts, as for example that which will record rapid elastic 
vibrations produced by the movement of a train a mile distant, it 
is far from being so for the ordinary apparatus employed by the 
seismologist. What he usually aims at is cither to record the 
more or less rapid movements of the ground which we can feel, 
or the slow but large disturbances which do not appeal to our 
unaided senses. Generally speaking, the instruments used for 
tliose purimses are not disturbed by the vibrations resulting from 
ordinary trathc. In almost every household something may bo 
found which will respond to a gentle shaking of the ground. 
Sometiroea it is a loosely-fitting sliuttor or window-frame, a hang- 
ing drawer-handle, or a lamp-shade which will rattle ; the tim- 
bers in a roof may creak, or a group of wine-glasses with their 
rims in contact may chatter. Any of these sounds may call 
attention to movements which otherwise would pass unnoticed. 
Mpucially arranged contrivances which tell us tnat the ground 
lias been shaken are called sei8mosco];»es or earthquake indicators. 
A small column, as for example a lead ]ieDcil standing on end, or 
a row of pins propped up against suitable supports, or other 
liudios which are easily overturned, may he used os soismoscopes. 
Exjierience, however, has shown that contrivances of this order 

are wanting in sensi- 
liility, and often re- 
main standing dur- 
ing movements that 
are distinctly per- 
ceptible. A more 
satisfactory arrange- 
ment is one where the 
l)ody to he overturned 
is placed upon a jilat- 
form whicli exagger- 
ates the movements 
of the ground. For 
example, the platform 
h (see Fig. 1) may be 
oil the top of a small 
rod r, fixed at its lower 
end by plaster of Paris 
in a watch-glass 
and carrying a disc or 
sjdicre of lead at I, 
Wlion tlie stand on 
which w rests is 
shaken, a multiplied 



Fig. 1. 


representation of tliis movement takes place at and any small 
body resting on that point, as fur example a small screw s standing 
on its head, may bo caused to topple over. If the loaded rod is 
elastic its lower end may be fixed in a stand, and the spherically 
curved base w is uo longer required. In this case the motion at A 
is that of elastic switching. Apparatus of this kind may be em- 
ployed for several purposes beyond moredy indicating that an 
earthquake has taken place, for example, if the falling body $ 
is attached by a thread to the pendulum of a timepiece, it may 
be used to stop it and indicate the approximate time at which 
the tremor occurred. In its most sensitive form r is a steel wire, 
the upper end of which passes freely through a small hole in a 
metal plate. By the movement of the wire or the moveroont of 
the plate, espooially if the latter projects from the top of a 
second and similar piece of apparatus, an electrical contact can 
bo established by means of wuich an electromagnet may ring a 
bell, stop a clock, or sot free machinery connected with a cylinder 
or other surface upon which an earthquake machine may record 
the movement of the ground. 

The next class of instruments to be considered arc seismometers 
or earthquake measurers, and seismographs, or instruments which 
give diagrams of earthquake motion. Although a seismograph 
may be designed that will not only respond to mrlv rapid mastic 
vibrations, but will also record very slow and slight undulatory 
movements of the ground, experience has shown that the most 
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latis&ctory results are obtained when special instrument! are 
enuployed for special purposes. 

First we will consider the types of apparatus which are used to 
record the rapid back-and-forth movements of earthquakes which 
can be distinctly felt and at times are even destructive. The 
essential feature in these seismographs is a fairly heavy mass of 
metal, so suspended that although its supports are moved, some 
point in the mass remains practically at rest. For small earth- 
quakes, in which the move- 
ment is rapid, the bob of a 
very long and heavy pendu- 
lum will practically oon^ly 
with these conditions. If a 
style projecting from this 
pendulum rests upon say the 
smoked surface of a glass plate ^ 
fixed to the ground, the vibra- 0 
tory motion of the ground 
will be recorded on tlie glass 
plate as a sot of 8uperim|i0Bed 
vibrations. To obtain an 
open diagram of these movc- 
ineuts the plate must be 
moved, say by clockwork. 

Experience, however, has 
shown that even when the 
moveincuts of the ground are 
alarming the actual range of 
motion is so small that a 
satisfactory record can be 
obtained only by some 
mechanical (or optical) 
method of multiplication. 

This is usually accomplished 
as shown in Fig. 2. B is the bob of a pendulum, with its 
style s passing through a slot in the short arm of a light 
lever, sop, ]>i voted ut o, and with its outer end resting upon a 
revolving cylinder covered with smoked paper. As shown in the 
figure, it is evident tliat the motion of o in the Hue sop w'ould not 
be recorded, and to obtain a complete record of horizontal move- 
ments it is necessary to have tw'o lovers at right angles to each 
other. A complete arrangement of this kind is shown in the 
plan of Fig. 2. Here the stylo s of the pendulum rests in slots in 
the short arms of two writing levers pivoted at o and Motion 
of the ^ound in the direction os actuates only the lever so'p\ 
motion in the direction o's actuates only sop, whilst motion in 
intermediate directions actuates both. The length of the short 
anns of the levers is usually or of the long arms. 

Although tills type of apparatus is still largely employed in the 
Italian observatories, it lias been replaced in Japan by what are 
called duplex pendulum seismo- ^ . 

graphs. The change was made 
because it frequently happened that P*®®™®** 
in consoqueuee of the movement of the ground 
agreeing with the period of the pondulnm, 
the latter no longer acted as a steady {xiiut, but 
was caused to swing, and the record became 
little better than that given by a seismo- 
scope. Very long pendulums (80 to 40 feet) 
are less subject to this disadvantage, but on 
the other hand tlicir installation is a matter of 
some difficulty. A duplex pendulum (Fig. 3) 
consists of an ordinary pendulum diagram- 
matically represented by oA, connected by a 
universal joint to an inverted pendulum do. 
The latter, which is a rod pointed at its low^er 
end and loaded at c, would bo unstable if it 
wore not connected with h. Now imagine tliis 
system to be suddenly displaced so that a 
moves to a' and d moves to d\ In the new 
position h would tend to follow the direction 
of its point of support, whilst c would tend to 
Fig. 3. opposite direction, and the bob of 

one |)endulum would exercise a restraint upon 
the motion of the other. If, as in practice, the moment of o is 
made slightly greater than that or c, the system will oom^ 
slowfp to a vertical position beneath a'd\ In this way, coup- 
ling together an ordinary ^lenduluni about 3 feet in length with 
an inverted pendulum 2 ft. 6 in. long, it is easy to obtain the 
equivalent of a slowly-moving veiy long pendulum which is too 
sluggish to follow the back-and-forth movements of its support^. 

To complete an instrument of this description (see Fig. 4) a 
point in the steady mass b is used as the fulcrum for the short arm 
of a light-writing index. This has a ball joint at s, a universal 
joint at o, and a writing point at p, resting upon a piece of smoked 
glass. Attention was first direct^ to the possimlity of render- 
ing ordinary pendulums more truly astatic oy IVofessor Thomas 
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lown in Fig. 4 is that devised by Profess^ J. A. 
Ewing. Records obtained from instruments of this description 
giro infonnatiQn respecting the range and principal direction of 
motion, and show us that in a given 
earthq[uake the ground may move in 
many azimuths. 

For obtaining an open diagram of 
an earthquake the best typo of appa* 
ratns consists of a pair of horizontal 
pendulums writing their movements 
upon a moving surface. A simple 
hofizontal penou- 
as shown in Fig. 5, 

' consists of a rod, op^ free 
to swing like a mte round a vortical 
or nearly vertical axis, ee', and loaded 
at some point h. In practice the 
weight b is pivoted on the rod whilst 
its outer ond, bp, which writes on a 
smoked surface, is made extremely 
light. When the frame of this 
arrangement is rapidly displaced 
through a small horizontal range to 
the right and left of the direction in | 
which the rod points, the weight h by | 
its inertia tends to remain at rest, | 
and the motion of the frame, which fs i 
^ that of the earth, is magnified in the i 
ratio op to bp» This apparatus, of ' 
which there are many tyjies, was first 
introduced into scismoinetry by Pro- 
fessor Ewing. 

To obtain a complete record of 
horizontal motion, two of these pendu- 
lums are placed at right angles ; and by cranking one of the . 
writing levers, oY, as shown in the plan of Fig. 5, two ' 
rectangular components of the earth’s movements are written 
side by side. Since the movements of the ground are frequently 
accompanied by a slight tilting, which would cause 5 or 5' to 
swing or wander away from its normal position, a sufficient 
stability is given to tno weights by inclining the axis of the 
instrument at ec* slightly forwards. Although by compounding 
oonespondiug portions of the diagrams given by instruments of 
this type, it is possible to determine %e range and direction 
of the movement of which they are the resolved parts, their 



ping of a pillar, may be prelected, whilst tho latter measures the 
effort exerted by an earthquake to overturn or shatter various 
Mies. If after a heavy earthauake we find bodies that have 
been projected or overturned, tnen by observing tho distance 
of projection, and the height through which they have fallen, or 
their dimensions, we can by moans of simple fonnulie calculate 
quantitiM closely ameing with those obtained from the aeismo- 
mm. For example, if a body, say a coping-stone, has been 
thrown horizontaUy 
through a distance a, 
and fsdlen from a height 
b, the maximum hori- 
zontal ^ velocity with 
which it was projected 


equals ; or if the 
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chief valae is that they enable us to measure with ease the 
extent of anj^ vibration, half of which ie called its amplitude, and 
the time taken to make any complete baok-and-forth movement, 
or its period. Now if a be the amplitude expressed in millimetres, 
and t the period expresM in seconds, then the maximum velocity 
of an earth particle as it vibrates to and iVo equals 2ira/f, whilst 
the maximum a^leratioa equals 4v^f*. The former quantity 
deteminee the distanoa to which a bodfy/as for example tibe cap- 


25 

height of the centre of 
gravity of a column like 
a gravestone above the 
base on which it rests 
is y, and as is the hori- 
zontal distance of this 
Centro from the edge 
over which it has 
turned, then the accel- 
eration or suddenness 
of motion which caused its overthrow is moasureci, as pointed 

out by Mr C. D. West, with fair accuracy by the quantity g-. 

To measure vertical motion, which with tho greater number of 
earthquakes is not apjtftciable, a fairly steady mass to winch a 
multiplying light - writing index can be attached is , 

obtained from a weight carried on a lever held by any * 

form of spring in a horizontal position. Such an 
arrangement, for which seismologists arc indebted to 
Professor T. Gray, is shown in Fig. 6, in which 11 is the mass 
used as the steady ])oint. This, when supported as shown, can 
he arranged to have an extremely slow period of vertical motion, 
and in this respect he equivalent to a weight attached to a very 
long spring, an alternative which is, however, impracticable. The 
value of these records, as is the case with other forms of Hcisuio- 
graphs, is impaired by pronounced til tings of the ground. 

We next turn to types of instruments employed to record 
earthquakes which have radiated from their origins, whore they 
may have been violent, to such distances that their . 
movomonts are no longer perceptible. In these iustru- 
mouts the same principles are followed as in the con- 
struction of horizontal pendulums, tho chief ditferenco 
being that tho so-callcd steady mass is arranged to have 
a much longer period than that required when record- ^ 
ing perceptible earthquakes. Instruments largely employed for 

this purpose in 
Italy are ordinary 
peud Ilium seismo- 
graphs 08 ill Fig. 
2. The largest of 
these is one at Ca- 
tania. It consists 
of a weight ofaOO 
kilos suspended 
by a w'ire 25 
metros in length, 
tho movements of 
which by means 
of writing in- 
dexes are multi- 
nlied 12*5 times, 
with pendulums 
of shorter leuf^th, 
say 2 metres, it is 
neco.ssary to have 
a multiplication 
80 to 100 fold by 
^ a double system of 
very light lovers, 
in order to render 
the extremely 
slight tilting of 
tlieir support perceptible. This arrangement, as devised by Pro- 
fesror Vicentini, will yield excellent diagrams of the gentle undu- 
lations of earthquakes w'hich have originated at great distances, 
but for local disturbances, even if the bob of the pendulum acts as a 
steady point, the displacements are usually too OTcat to he recorded 
on ordinary record-receiving surfaces when so largely multiplied. 

In Japan, Germany, Austria, England, and Russia horizontal 
pendulnms of the von Rebeur-Paschwitz type are employed, which 
oy means of levelling screws are usually adjusted to have a natural 
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period or double ewing of from 15 to 80 leconde. These Mudu* 
lume are usually small. The swinging arm or boom u from 
4 to 8 inches long horizontally, and carries at its extremity a 
weight of a few ounces. A simple form, which is sometimes 
referred to as a conical pendulum, may be constructed with a 
largo sewing needle canying a galvanometer mirror, suspended 
bv means of a silk or quartz fibre as shown in Fig. 7. To avoid 
the possibility of displacements due to magnetic influences, the 
needle may be replaced by a brass or glass The a4juatment 
of the instrument is eiTooted by means of screws in the bed- 
)ilate, by turning which the axis o^d* may be brought into a posi- 
tion nearly vertiMl. As this position is approached the period 
of swing becomes greater ana greate]\ and sensibility to slight 
tilting at right angles to the plane of do”m is increased. The 
movements of the apparatus, which when complete should con- 
sist of two similar j^ndulums in planes at rigut angles to each 
other, are recorded by means of a beam of light, which, after 
reflexion from the mirror or mirrors, passes through a cylindrical 
lens and is focussed upon a moving surbce of photographic 
^Niinir. The more distant this is from the pendulum the greater 
18 the magnification of the angular movements of the mirror. 
With a period of 18 seconds, and the record-receiving paper at a 
distance of about 15 feet, a deflexion of 1 millimetre of the light 
spot may indicate a tilting of part of a second of arc, or 1 inch 
in 826 miles. Although this high degree of sensibility, and even 
a sensibility still higher, may be required in connexion with in- 
vestigations respecting changes in the vertical, it is not necessary 
in ordinary seismoniotry. 

A type of instrument which has sufficient sensibility to record 
the various phases of unfelt earthquake motion, and which, at the 
suggestion of a committee of the British Association, has been 
adopted at many observatories throughou||||ffie world, is shown 
in Fi||:. 8. With an adjustment to give m 5 -second period, a 
deflexion of 1 mm. at the outer end of the boom corresponds to 
a tilting of the bed-plate of or 1 inch in 6*4 miles. The 
record is obtained by the light from a small lamp reflected down- 
wards by a mirror so as to pass through a slit in a small plate at- 
tached to the outer end of the boom. The short streak of light 
thus obtfiinod moves with the movement of the boom over a second 
slit perpendicular to the first and made in the lid of a box con- 
taining clockwork driving a band of bromide paper. With this 
arrangement of crossed slits a spot of light impinges on the 
photographic surface and, when the boom is steady, mves a sharp 
fine luie. The passage of the long hand of a wat^ across the 
end of the slit every hour cuts off the light, and gives hour 




marks enabling the observer to learn the time at which a disturb- 
ance has taken place. The chief function of the instrument is to 
measure slow displacements due to distant earthquakes. For local 
earthquakes it will move relatively to the pivoted balance wei|^ht 
like an ordinary bracket seismograph, and for very rapid motion 
it gives scismobcopic indications of slight tremors due to the 
switching of the outer end of the boom, which is necessarily 
somewhat fle.\ible. If we wish to obtain mechanical registra- 
tion from a horizontal pendulum of the above type, we may 
minimize the effect of the friction of the writing index — say 
A glass fibre touching the smoked surface of moderately sroootn 
paper — by using a considerable weight and placing it near to the 


outer end of the boom. In the Isle of Wight there ie i peir of 
pendulums aRmnged as in Fig. 5. The stand ie 8 feet in height. 
Weights of 10 m each are carried at a distance of 10 inohee 
from the pivots of booms which have a total length of 84 inches. 
With these, or even with booms half the above length, actuating 
indioeB arranged as shown in Fig. 2, but multi- 
plyiim the motion six or seven times, good results 
may be obtained. At Rooca di Papa near Rome 
there is a pair of horizontal pendulums with 
booms 8 feet 9 inches in length, 17 feet in vertical 
height, which cany near their outer ends weights 
exceeding half a hundredweight. Although such 
appuatuB is far too cumbersome to be used by 
ordinary observers, it yields valuable results. 

An apparatus of great value in measuring slight 
changes in the vernoal which have a bearing upon 
seismometrical enervation is the Darwin hifilar 
Iiendulum. This oonsists of a mirror about Half 
an inch in diameter, which, when it is suspended 
as shown in Fig. 9, rotates by tilting at right 
annles to the paper. By this rotation a beam of p'jg, 9. 
light reflected from the surface suflers displace- 
ment. It is possible to adjust the apparatus so that a tilt of 
sec. of arc, or a change of slope of 1 inch in 1000 miles, can be 
detected. 

The introduction of these new methods into seismd- 
metry quickly revolutionized our ideas respecting the 
character of earthquake motion. Although an chmtur 
earthquake may be strongly felt within a o/enrra- 
distance of 50 miles from its origin, and al- 
though the movements in the upper storeys of 
buildings within the shaken area may be large, the actual 
range of the horizontal motion of the ground is usually 
less than With such earthquakes ordinary 

seismographs for recording vertical motion do not show 
any disturbance. When the movement reaches ^ inch it 
becomes dangerous, and a back-and-forth movement of an 
inch is usually accompanied by destructive effects. In 
this latter case the amplitude of the vertical record which 
indicates the existence of surface waves will vary between 
^ and of an inch. In the earthquake which devas- 
tated Central Japan on 26th October 1891, 
nearly every building within the epifocal 
district fell, the ground was fissured, forests 
slipped down from mountain sides to dam 
up valleys, whilst the valleys themselves 
were permanently compressed. The hori- 
zontal movements seem to have reachesd 
9 inches or a foot, and the surface undu- 
lations were visible to the eye. 

The rapidity with which the movements 
are performed varies throughout a disturl)- 
ance. A typical earthquake 
usually commences with minute 
clastic vibrations, the periods of 
which vary between \ and of 
a second. These are recorded by seismo- 
graphs, and are noticed by certain of the 
lower animals like pheasants, which before 
the occurrence of movement perceptible to 
human beings scream as if alarmed. When 
an earthquake is preceded by a sound we 
have evidence of preliminary tremors even 
more rapid than those recorded by seismo- 
graphs. Following these precursors there 
is a shock or shocks, the period of which will be 
1 or 2 seconds. From this climax the movements, 
although irregular in character, become slower and 
smaller until Anally they are imperceptible. The dura- 
tion of a small earthquake usually varies from a few 
seconds to a minute, but large earthquakes, whidi are 
accompanied by surface undulations, may be felt for 2 or 3 
minutes, whilst an ordinary seismograph indicates a dura- 
tion of from 6 to 12 minutes. A free horizontal pendulum 
tells us that with severe earthquakes the grou^ comes 
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to mt by a aeriM of more or leu rhythmical surgings 
continning over 1 or 2 hoars. Althoi^^ the maximum 
displacement has a definite direction, the successive vibra- 
tions are frequently performed in many different azimuths. 
The predominating direction at a given station in certain 
instances is apparently at right angles to the strike of 
the neighbouring strata^ this being the direction of easiest 
yielding. 

Earthquake motion as recorded at stations several thou- 
sands of miles distant from its ori^n exhibits characteristics 
strikingly different from those just described. The pre- 
cursors now show periods of from 1 to 5 seconds, whUst 
the largest movements corresponding to the shocks may 
have periods of from 20 to 40 seconds. The interval of 
time by which the first tremors have outraced 
the maximum movement has also become 
greater. Within a few hundreds of miles from an origin 
this interval increases steadily, the velocity of propagation 
of the first movements being about 2 km. per second, 
whilst that of the latter may be taken at about 1 *6 km. per 
second. Beyond this distance the velocity of transmission 
of the first movements rapidly increases, and for great 
distances, as for example from Japan to England, it is 
higher than we should expect for waves of compression |)ass- 
ing through steel or glass. This observation precludes the 
idea that these preliminary tremors have travelled through 
the heterogeneous crust of the earth, and since the average 
velocity of their transmission increases with the length of 
the path along which they have travelled, and we but 
rarely obtain certain evidence that a seismograph has been 
disturbed by waves which have reached it by travelling in 
opposite directions round the world, we are led to the 
conclusion that earthquake precursors pass through our 
earth and not round its surface. The following table 
relating to earthquakes which originated off the coast of 
Borneo on 20th and 27th September 1897, is illustrative 
of the velocities here considered 


LocalitioB. 

Distance 
from 
origin 
in degrees. 

Velocity 
in kins, 
per sec. if 
on chord. 

lAveragn 
/ depth of 
^ * / chord in 
iV kms. 

Nioolaieff .... 

sr 

8*1 

8*0 

Potsdam .... 

92“ 

8*4 

9*1 

Catania, Ischia, Rocoa di 




Papa, Rome 

96“ 

9*0 

9*6 

Isle of Wight 

108“ 

9*8 

10*2 


The chords referred to here are those joining the earth- 
quake origins and distant observing stations, and it will 
be noted that one-quarter of the square root of the average 
depths at which these run closely corresponds to observed 
average velocities if wave i)aths followed chords. This 
increase of velocity with average depth shows that the 
paths followed through the earth must be curved with 
their convexity towaids the centre of the earth. Those 
observations do not directly tell us to what extent a true 
wave path is deflected from the direction of a chord, but 
they suggest as an extremely plausible assumption that 
the square of the speed is a linear function of the depth 
below the surface of the earth. With this assumption Dr 
C. G. Knott shows that the square of the speed {v^) can 
be expressed linearly in terms of the average depth of 
the chord dy thus : t;*«2*9 + *026 <f, the units being miles 
and seconds. The formula applies with fair accuracy to 
moderate and high values of d, but it gives too high a 
value for short chords. It follows that the square of the 
speed increases 0*9 per cent, per mile of descent in the 
earth. The conclusion we arrive at is that the preliminary 
tremors which pass through the earth do so in the vicinity 


of their origin at the rate of almost 2*3 km. per second. 
This velocity increases as the wave path plunges down 
wards, attaining in the central regions a velocity of 16 to 
17 kms., whilst the highest average velocity which is 
across a diameter lies between 10 and 12 kms. per second. 

^ The large surface waves radiating from an origin to a 
distant place have velocities lying between 1 *6 and 4 kms. 
per second, and it has been observed that when the higher 
velocity has been noted this refers to an observation at a 
station very remote from the origin. One explanation of 
this is the assumption that only veiy large waves indicat- 
ing a large initial disturbance are capable of travelling to 
great distances, and, as pointed out by Mr K. D. Oldham, 
large waves under the influence of gravity will travel faster 
than small waves. These waves (which may be gravitsr 
tional or distortional) are recorded as slow tiltings of the 
ground measured by angles of 0‘5 to 10 or 15 seconds of arc, 
or as horizontal displacements of 0*5 or several millimetres. 
Their calculated lengths have reached 50 kms. (31 miles). 

In the section of this article relating to the cause of 
earthquakes a little has been said about their frequency 
or the number of times these phenomena are re- 
peated during a given interval of time. It has 
been shown that all countries are very often moved by 
earthquakes which have originated at great distances. 
Great Britain, for example, is crossed about 100 times 
a year by earthquake waves having durations of from 
3 minutes to 3 hours, whilst the vibratory motions which 
originate in that country are not only small but of rare 
occurrence. In the earlier stages of the world^s history, 
because the contraction of its nucleus was more rapid than 
it is at present, it is commonly inferred that phenomena 
accompanying bradyseisniical activity must have been 
more pronounced and have shown themselves upon a 
grander scale than they do at the present time. Now, 
although the records of our rocks only carry us back over 
a certain portion of this history, they certainly represent 
an interval of time sufiicicntly long to furnish some evi- 
dence of such enfeeblement if it ever existed. So far from 
this being the case, however, wo meet with distinct evi- 
dences in the later chapters of geological history of plutonic 
awakenings much more violent than those recorded at its 
commencement During Palseozoic times many mountain 
ranges were formed, and accomimnying these erogenic pro- 
cesses there was marked volcanic activity. In the suc- 
ceeding Secondary period plutonic forces were quiescent, 
but during the formation of the early Tertiaries, when 
some of the largest mountain ranges were created, they 
awoke with a vigour greater than h^ ever been previously 
exhibited. At this period it is not improbable that Scot- 
land was as remarkable for its volcanoes and its earth- 
quakes as Japan is at the present day. If the statement 
relating to the general decrease in bradyseismical changes 
referred merely to their frequency, and omitted reference 
to their magnitude, the views of the geologist and physicist 
might harmonize. One explanation for this divergence of 
opinion may rest on the fact that too little attention has 
been directed to all the conditions which accompany the 
adaptation of the earth’s crust to its shrinking nucleus. 
As the latter grows smaller the puckcrings and foldings of 
the former should grow larger. Each succeeding geological 
epoch should be characterized l>y mountain formations 
more stupendous than those which j)receded them, whilst 
the fracturing, dislocation, caving -in of ill - supported 
regions, and creation of lines of freedom for the exhibi- 
tion of volcanic activity which would accomi)any these 
changes, would grow in magnitude. The written records 
of many countries reflect but on a smaller scale the crystal- 
lized records in their hills. In 1844, at Comrie, in Perth- 
shire, as many as twelve earthquakes were recorded in a 
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single month, whilst now there are but one or two per 
year. Earthquake frequency varies with time. A district 
under the influence of hypogetiic activities reaches a con- 
dition of seismic strain which usually is relieved rapidly 
at first, but 8ubsc(|uently more slowly. 

The small shocks which follow an initial large disturb- 
ance aro known as after-shocks. The first shock which in 
1891 devastated Central Jajmn was accompanied by the 
formation of a large fault, and the 3364 small shocks 
which succeeded this during the following two years are 
regarded as due to intermittent settlements of ^sjointed 
material. The decreasing frequency with which after- 
shocks occur may be represented by a curve. Dr F. 
Omori points out that the continuation of such a curve 
gives the means of determining the length of time which 
will probably elapse before the region to which it refers 
will return to the same seismic quiescence that it had 
prior to the initial disturbance. 

The positive results that we have respecting the i)eriod- 
icity of earthquakes are but few. Generally 
earthquakes aro somewhat more frequent during 
winter than during summer, and this applies 
to both the northern and southern hemispheres. This 
annual j^oriodicity, which, however, does not show itself 
if only destructive earthquakes are considered, finds an 
explanation, according to I)r Knott, in the annual period- 
icity of long-continued stresses, as for example those due 
to the accumulation of snow and to barometric gradients. 
For certain earthquake regions there appears to be a dis- 
tinct semi-annual period for which no satisfactory explana- 
tion has yet been adduced. Although the elaborate 
registers of Jaf>an, which have enabled us to group earth- 
quakes according to their resjiective origins and varying 
intensities, and to separate after-shocks from initial dis- 
turbances, have been subjected by Dr Knott to most 
careful analysis, with the object of discovering periodicities 
connected with the ebb and flow of the tides, tlie lunar 
day or lunar months, nothing of marked character has 
lieen found. Certainly there is slight evidence of a period- 
icity connected with the times of conjunction and opposi- 
tion of the sun and moon, and a maximum frequency near 
the time of ])erigee, but the effect of lunar stresses is 
comparatively insignificant. Ordinary earthquakes, and 
especiaUy after shocks, show a diurnal period, but we can- 
not say that there arc more earthquakes during the night 
than during the day. 

Many experiments and investigations have been made 
to determine a possible relationsliip between earthquakes 
and electrical phenomena, but beyond drawing attention 
to the fact that luminous ap])earances may accompany the 
friction of moving masses of rock, and that a temporary 
current may Ijc established in a line by the 
Mmgaetle disturbance of an earth plate, these inquiries 
mmallu yielded but little of importance. The 

inquiries respecting a possible relationship 
between adjustments so frequently taking place within 
and beneath that region called the crust of the earth and 
magnetic phenomena are, however, of a more promis- 
ing nature. We have seen that at or near the origin 
of earthquakes which for several hours disturb conti- 
nents, and occasionally cause oceans to oscillate for longer 
periods, wo sometimes have direct evidence of the bodily 
displacement of many cubic miles of material. When thk 
material is volcanic it is almost invariably magnetic, and 
wo perceive in its sudden rearrangement causes which 
should produce magnetic efiects within an epifocal district 
In Japan, where attention is being directed to phenomena 
of this description, not only have such effects been observed, 
but unusual magnetic disturbances have been noted prior 
to the occurrence of large earthquakes. These may, of 


course, be regarded as mere coincidences, but when we 
consider volcanic and seismic activities as evidences of 
physical and chemical changes, together with mechanical 
displacements of a magnetic magma, it is reasonable to 
suppose that they should have at least a local influence 
upon magnetic needles. Another form of disturbance to 
which magnetic needles are subjected is that which accom^ 
panics the passage of large earth-waves beneath certain 
observatories situated at great distances from earthquake 
origins. At Utrecht, Potsdam, and Wilhelmshaven the 
magnetographs are frequently disturbed by seismic waves, 
whilst at many other European observatories such effects 
are absent or only barely apjireciable. To explain these 
marked differences in the l^haviour of magnetic needles 
at different stations we are at present only in a position 
to formulate hypotheses. They may be due to the fact 
that different needles have different periodic times of 
oscillation ; it is possible that at one observatory the 
mechanical movements of the ground are much greater 
than at others; we may speculate on the existence of 
materials beneath and around various observatories which 
are difierent in their magnetic characters ; and, lastly, we 
may picture a crust of varying thickness, which from time 
to time is caused to rise and fall upon a magnetic magma, 
the places nearest to this being the most disturbed. 

A subject to which but little attention has hitherto 
been directed is the oflect which displays of 
seismic and volcanic activities have had Btf§ctaoa 
upon the human mind. The effects are dis- 
tinctly dual and opposite in character. In 
countries like England, where earthquakes are seldom 
experienced, the prevailing idea is that they are asso- 
ciated with all that is baneful. For certain earthquakes, 
whicli fortunately are less than 1 per cent, of those^ 
which are annually recorded, this is partially true. A 
disastrous shock may unnerve a whole community. Many 
become hysterical, and all are seized with terror, behaving 
for a time as if they have lost their reason. While the 
shakings continue, the “ Ora pro nobis,” or its equivalent, 
will be heard on many sides. Effects of this nature, how- 
ever, differ in a marked manner with different nationalities. 
After the shock of 1891, when Japan lost 9960 of its 
inhabitants, amongst the wounded indications of mental 
excitement were shown in spinal and other trouble. The 
cases of tetanus which were found may be attributed to 
contamination of open sores. Those who had escaped 
unhurt and were living in ruined buildings, on hearing 
the sounds which preceded very many hundreds of after- 
shocks, and realizing the possibility of a repetition of what 
had gone before, simply rushed for the open, to return 
a minute or so later laughing and joking at the continued 
recurrence of so many fdse alarms. Notwithstanding the 
lightheartedness of this particular nation, it is difficult 
to imagine that the long series of seismic effects chronicled 
in Ja|)anese history, which culminated in 1896 in the loss, 
of 29,000 lives by sea-waves, has been without some effect 
upon its mental and mord character. Several earth- 
quakes are annually commemorated by special services at 
temples. In bygone times governments have recognized 
earthquakes as visitations of an angry deity, whom they 
have endeavoured to appease by repealing stringent laws, 
and taxes. In other countries the sermons which have 
been preached to show that the tremblings of the world 
were visitations consequent on impiety, and the prayera 
which have been formulated to ward off disasters in the 
future, far exceed in number the earthquakes which gave 
rise to them. In 1755 many of the English clergy held 
the view that Lisbon was destroyed because its habit- 
ants were Catholics, whilst the survivors from that 
disaster attributed their misfortune to the fact that they* 
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had tolerated a few Protestant heretics in their midst. 
To avoid a recurrence of disaster certain of these were 
baptized hj force. In the myths relating to underground 
monsters and personages that are said to be the cause 
of earthquakes we see the direct effects which exhibitions 
of seismic and volcanic activity have produced upon the 
imagination. The beliefs, or more properly, perhaps, the 
poetical fancies thus engendered have e:^ibited themselves 
in various forms. Beneath Japan there is said to be a 
catfish, which in other countries is replaced by a mole, 
a hog, an elephant, or other living creature, which when it 
is restless shakes the globe. The Kamchadales picture 
a subterranean deity called Tuil, who in Scandinavian 
mythology is represented by the evil genius LokL To 
come still nearer home, we have only to think of the refer- 
ence in the Decalogue forbidding the making of graven 
images of that which is in the earth beneath, to see in 
early Biblical history evidence of a subterranean mytho- 
logy. It cannot be positively stated how this arose, but 
it seems probable that the same causes which led to the 
creation of Pluto, Vulcan, and Poseidon gave rise to prac- 
tices condemned by Moses. The marked effect which 
these imaginary deities and creatures have had upon the 
literature and the pictorial and other arts of many nations 
hardly requires comment. The mental effects which 
accompany and follow small earthquakes may be compared 
to those we pay for when we ride upon a switchback. 
When an earthquake commences there is perhaps a little 
anxiety as to what may happen next, but when it is over 
the imagination is excited as to its cause, and there is 
a feeling of satisfaction that a new sensation has been 
experienced. Small earth-shiverings have often thawed 
the formalities of a dinner-party, and made strangers in 
hotels acquainted with each other. 

Perhaps the greatest practical benefits derived during 
the last few years from seismological investigations re- 
BulUittg to important changes and new principles 

wittMtmnd which have been introduced into the arts of 
MfVA- the engineer and builder when constructing 
qumkoa, earthquake countries. The new rules 

and formulae, rather than being theoretical deductions 
from hypotheses, are the outcome of observation and 
experiment True measures of earthquake motion have 
been given to us by modern seismometers, with the result 
that seismic destructivity can be accurately exjiressed in 
mechanical units. From observation we now know the 
greatest acceleration and maximum velocity of an earth 
particle likely to be encountered ; and these are measures 
of the destructivity. The engineer is therefore dealing 
with known forces, and he has to bear in mind that these 
are chiefiy applied in a horizontal direction. A formula 
connecting the acceleration requisite to overturn bodies 
of different dimensions has been given. The acceleration 
which will fracture or shatter a column firmly fixed at its 
foundation to the moving earth may be expressed as 
follows : — 

where 

a the acceleration per sec. per sec. 

F « the force of cohesion, or force per unit surface, 
which when gradually applied produces frac- 
ture. 

A«=area of base fractured. 

B» thickness of the column. 

/» height of centre of gravity of column above the 
fractured base. 

w a* the weight of the portion broken off. 

With this formula and its derivatives we are enabled 
to state the height to which a wall, for example, may 


be built capable of resisting any assumed acceleration. 
Experience has shown that yielding first shows itself at 
the base of a pier, a wall, or a building, and it is therefore 
clear that the lower portion of such structures should be 
of greater dimensions or stronger than that above. Piers 
having these increased dimensions below, and tapering 
upwards in a proper manner, so that every horizontal 
section is sufficiently strong to resist the effects of the 
inertia of its superstructure, are employed to carry railways 
in Japan. In that country cast-iron piers are things of 
the past, whilst piers of masonry, together with their 
foundations, no longer follow the rules of ordinary 
engineering practice. 

After flood, fire, earthquake, or when opportunity 
presents itself, changes are introduced in the construction 
of ordinary buildings. In a so-called earthcpiakeq^roof 
house, although externally it is similar to other dwellings, 
we find raftera running from the ridge pole to the floor 
sills, an exceedingly light roof, iron straps and sockets 
replacing mortices and tenons, and many other dei)artures 
from ordinary rules. Masonry arches for bridges or 
arched openings in walls (unless protected by lintels), 
heavy gables, ornamental copings, cappings for chimneys, 
have by their repeated failure shown that they are 
undesirable features for construction in earthquake coun- 
tries. As sites for buildings it is well to avoid soft 
ground, on which the movement is always greater than on 
hard ground. Excessive movement also takes place along 
tho face of unsup|K)rtcd openings, and for this reason the 
edges of scarps, bluffs, cuttings, and river banks are 
localities to be avoided. In short, the rules and pre- 
cautions which have to be recognized so as to avoid or 
mitigate the effects of earthquake movement are so 
numerous that students of engineering and architecture in 
Japan receive a special course of lectures on this suV)ject. 
When it is remembered that a large earthcpiake may 
entail a loss of life greater than that which takes place in 
many wars, and that for the reconstruction of ordinary 
buildings, factories, and public works an expenditure of 
several million pounds sterling is required, the im]>ortancc 
of these studies cannot be overrated. Severe earthquakes 
are fortunately unknown in the British Isles, but we have 
simply to turn our eyes to earthquake-shaken colonies and 
lands in close commercial touch with Great Britain to 
realize tho importance of mitigating such disasters as much 
as possible, and any endeavour to obviate tho wholesale de- 
struction of life should appeal to the civilized communities 
of the world. 

An unexpected application of seismometry has been to 
record the vibration of railway trains, bridges, and steam- 
ships. An instrument of suitable construction AppUem- 
will give records of the more or less violent Honaoi 
jolting and vibratory movements of a train, aeiamo^ 
and so localize irregularities duo to changes 
in the character of ballast and sleepers, to variation in 
gauge, <fec. An instrument placed on a locomotive throws 
considerable light upon the effects due to the methods of 
balancing the wheels, and by alterations in this respect a 
saving of fuel of from 1 to 5 lb of coal per mile per 
locomotive has sometimes been effected. 

By mapping the centres from which earthquakes 
originate off the coast of Japan, we have not only deter- 
mined districts where geological activity is pronounced, 
but have placed before tho cable engineer well-defined 
localities which it is advisable to avoid ; and in the records 
of unfelt earthquakes which originate far from land 
similar information is being collected for tho deeper parts 
of the oceans. Occasionally these records have almost 
immediately made clear the cause of a cable failure. 
From lack of such information in 1888, when three cables 
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connecting Australia with the outer world were simul- 
taneously broken, the sudden isolation was regarded as a 
lK)H8ible operation of war, and the colonists called out their 
naval and military reserves, liecords of earthquakes 
originating at great distances have also frequently enabled 
us to anticijMite, to ef:>rrcct, to extend, or to disprove tele- 
graphic accounts of the disasters. Whatever information 
a seismogram may give is certain, whilst the information 
gathered from telegrams may in the process of transit 
become exaggc5rated or minimized. Otherwise unaccount- 
able disturbances in records from magnetographs, baro- 
graphs, and other instruments employed in observatories, 
are frequently explained by reference to the traces yielded 
by seismometers. Perhaps the greatest triumph in seis- 
mological investigation has been the determination of the 
varying rates at which motion is propagated through the 
world. These measurements have already thrown new 
light upon its effective rigidity, and if we assume that the 
density of the earth increases uniformly from its surface 
towards its centre, so that its mean density is 5*5, then, 
according to Knott, the coefficient of elasticity which 
governs the transmission of preliminary tremors of an 
earthquake incrcjises at a rate of nearly 1 *2 per cent, per 
mile of descent. Those, then, are a few of the results which 
seismologists have attained, and considering how much has 
been accomplished during the last few years, we may surely 
claim for the study of the changes in progress within the 
])lanet on which we live as much attention as is devoted 
to the study of the ocean, the atmosphere, and the stars. 

Avtxiokttiics.—'J. MiiiNX. SHsinology, London, 1898 ; Earth- 
qwikcs, London, 1898.— o/ Seistnolog-ical Society 
o/Japa7if vols. i.-xvi. ; Snamologicai Journal^ vols. i.~iv. Yoko- 
haiiia, 1880-95. — BolUtlino della Society Sismologiea Italiana^ 
vols. i.-'V. Konio, 1895 . — Kwinci. Memoir on Earthquake 
MeaaurcvuinL Tokio, 1888. — Reports of the Eritieh Aesoeiatiofi, 
1881-1902.— E. VON KKiiKiiii-PASCHWiTZ. Dos HorizoiadtpendeL 
Hallo, 1892. (j. mi.) 

EMt Afk’lef^ British • — British East Africa, in 
its widest sense, includes all the territory placed under 
British influence on the eastern side of the continent 
between the latitudes, roughly 8]x}aking, of S. and 
10“ N. It is hounded on the S. by German East Africa, 
on the W. by the (]!ongo State, and on the N., where its 
limits arc still in part undefined, by the Egyptian Sudan, 
Abyssinia, and Italian Somaliland. The total area is 
estimated at about 670,000 square miles. Administratively 
it com]>rises the jirotectorates of Zanzibar (consisting of 
the islands of Zanzibar and Pemba), British East Africa, 
and Uganda. Apart from a narrow belt of lowlands 
along the coast, the mainland area, which exbmds from the 
Umlm river in the south to the Julia in the north, belongs 
almost entirely to the great lake plateau of East Africa, 
rarely falling below an ckwation of 2000 feet, while exten- 
sive sections rise to a height of 6000-8000 feet. The 
primary surface features run generally in zones from north 
to soutL From the coast lowlands a series of 8to])8 with 
intervening pdatoaux leads to a broad zone of high ground 
remarkable for the abundant tracc.s of volcanic action. 
This broad upland is furrowed by the great East African 
“rift-valley,” formed by the subsidenco of its floor, and 
occupiicd in pirts by lakes without outlet. Towards the 
wej?t a basin of lower elevation is pmrtially occupied by 
Victoria Nyanza, drained north to the Nile, while still 
farther inland the ground again rises to a second volcanic 
belt, culminating in Mount Huwenzori (18,000 feet), and 
traverstxl by a line of depiression occupied by Lakes Albert 
Edward and Albert, the Western Nile reservoirs. The 
western boundary of British lilast Africa is mainly formed, 
beyond the western rift-valley, by the crest of the water- 
shed between the Nile and Congo basins. 


Coast Zone and Eastern Plateaux . — ^Tho first of the 
parallel zones — the coast plain or “ Temborari ” — is gener- 
ally of insignificant width, varying from 2 to 10 miles, 
excepit in the valleys of the main rivers. It consists 
largely of coral rock partially covered with dopiosits of 
alluvium or sand, the latter forming ridges sometimes 400 
feet high. The shore line is broken by bays and branching 
creeks, often cutting off islands from the mainland. Such 
are Mvita or Mombasa in 4“ 5^ S., and the larger islands of 
Lamu, Manda, and Patta, between 20“ 20' and 2“. Farther 
north the coast becomes straighter, with the one indentation 
of Port Durnford in 1* 10' S., but skirted seawards by a 
row of small islands. The northern interior east of the rift- 
valley is still little known, and a detailed description must 
therefore be confined to the more southern jiarts. Beyond 
the coast plain the country rises in a generally well-defined 
stepi or step)8 to an altitude of some 800 feet, forming the 
wide level plain of the “ Nyika ” (uplands), largely com- 
pxised of quartz. In the south this zone has a width of 
some 80 miles, but it widens out northwards, and seems to 
occupiy a large piart of the northern interior. The next 
stage in tlie ascent is marked by an intermittent line 
of mountains — gneissose or schistose — running generally 
north-north-west, sometimes in piaraUcl cliains, and repire- 
senting the pirimitive axis of the continent. Their height 
varies from 5000 to 8000 feet. The pirineijial units are 
the Bura Mountains in to 8., the Julu or Dyulu 
range between 2J“ and 2J“ S., the Iveti Mountains in 
1^“ 8., and various ranges in the districts of Kikuyu and 
Ukamba. Plast of the latter the pilatoau itself seems to 
consist of a wide extent of grass. Farther inland wide 
upilands, largely grass-covered, and known to the inhabitants 
as Ilangatan, extend to the eastern edge of the rift-vulley, 
though varied with cultivated ground and forest, the former 
esjxjcially in Kikuyu, the latter between 0“ and 0* 40' 8'. 
The most extensive grassy pJains are those of Kap>te or 
Kapiote and Athi, between 1“ and 2“ 8. The general alti- 
tud(j of tliese uplands, the surface of W'hich is largely 
coinpiosed of lava, varies from 5000 to 8000 feet, the 
highest piortion occurring on or near the equator, Ixjyond 
which the high Laikipia pdateau falls gradually to the 
north. This zone contains tlie liighest elevations in British 
East Africa, including the volcanic piile of Kenya 
17,200 feet), 8ettima (13,400 feet), and Nandarua 
12,900 feet). To the west the fall to the rift-valley is 
marked by a line of cliffs, of which the best defined psirtions 
are the Kikuyu escarpment (800 feet), just south of 1“ 8.; 
the Kinangop escarpment, a little north of the same 
piarallel ; the Laikipia escarpment, on the equator ; and the 
cliffs of Morongop, a little south of 1* N. In the intervals 
the descent is often much more gradual. 

Rivers of the East Coast — One of the main watersheds 
of East Africa runs in close proximity to this eastern wall 
of the rift-valley, sepiarating the basins of inland drainage 
from the rivers of the east coast, of which the two largest, 
wholly within British East Africa, are the Sabaki and 
Tana. The Sabaki rises (as the Athi) in 1“ 42' 8., and after 
flowing north-east for 70 miles across the Kapxito and Athi 
plains, turns south-south-oast under the wooded slopes of 
the Yatta ridge, which shuts in its basin on the east. In 3“ 8. 
it turns east, and in its lower course (known as the Sabaki) 
traverses the sterile quartz-land of the outer plateau. The 
actual valley is in piarts low and fiat, covert with forest 
and scrub, and containing small lakes and backwaters con- 
nected with the river in tlie rains. At this season the 
stream is deep and strong, and of a turbid yellow colour, 
but navigation is interrupted by the Lugard falls, about 100 
miles from its mouth. Its total length is about 400 miles, 
but, apiart from the numerous small feeders of the upper 
river, almost the only tributary is the Tzavo, from the 
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east side of Kilimai^aro, which enters in about 3” 8. 
The Tana is both longer and larger than the Sabaki. One 
series of its numerous hea^treams traverses the Kikuyu 
plateau north of the Athi| while others flow down the 
southern and eastern slopes of Konya, uniting with the 
former to form the Kiloluma, a rapid stream traversing a 
broken rocky country, with many falls. Beyond 39® E. no 
tributary of any importance is known to join the main 
stream, which flows in a wide curve east and south, its 
course being very tortuous, the current ra])id, and the 
channel much obstructed by snags. Its width varies, as a 
general rule, between 100 and 200 yards. The banks are 
generally low, in part forested and inundated at high water, 
but away from the river the country apjiears to consist of 
dry plains covered with mimosa scrub. Adjoining the 
Lower Tana are many backwaters, which seem to show that 
the course has been subject to great changes. In 2® 20' 8. 
the river again turns east, but during the last 10 miles it 
flows south-west, parallel to the -coast, Anally entering the 
sea across a dangerous bar. Some 20 miles from the 
mouth the narrow Belasoni canal connects the Tana with 
the Ozi, the intervening country being deltaic in character, 
and at high water a discharge takes place in this direction. 
Observations made at Goll^nti by the llev. W. Orinerod 
show that the Tana rises twice in the year, being high in 
June and July and again in November and Deceml)cr, 
these })eriods coinciding with the rainy seasons in the 
Kenya region. 

llie EoBtem Rift-VaUey , — Coming next to the rift- 
valley, this, though with a generally level floor, is divided 
by transverse ridges into a series of basins, each con- 
taining a lake without outlet. The southernmost section 
within British liJast Africa is formed by the arid Dogilani 
plains, drained south towards German territory. At their 
north end rise the extinct volcanos of Suswa (7800 feet) 
and Lougonot (8700), the latter on the ridge dividing off 
the next basin — ^that of Lake Naivosha. This is a small 
fresh- water lake, 6312 feet above the sea, measuring some 
13 miles eacli way. Its basin is closed to the north by the 
ridge of Mount Buru, beyond which is the basin of the still 
smaller Lakes Nakuro (5845 feet) and Elmenteita (5860 
feet), followed in turn by that of Baringo. This lake (15 
miles long by 8 broad, altitude 3300 feet) lies at the north 
end of the basin, the southern parts being drained north 
by the Nyuki river, which, however, is lost in a swamp 
just before reaching Baringo. At the foot of the eastern 
escarpment, and separated from the Baringo basin by sul)- 
sidiary ridges, are Lakes Kibibi (4820 feet) and Losuguta 
(3050 feet). Beyond Baringo the valley is again drained 
north into Lake Sugota, in 2“ N., some 35 miles long, 
while north of this lies the much larger Lake Rudolf, the 
valley becoming hero somewhat less defined. 

THa WeBtern EsearpmentB amd Platea/nx , — On the west 
of the rift-valley the wall of cliffs is beat marked between 
the equator and 1® 8., where it is known as the Man 
escarpment, and about 1® N., where the Elgeyo escarpment 
falls to a longitudinal valley separated from Lake Baringo 
by the ridge of Kamasia. Opposite Lake Naivasha the total 
height of the Mau escarpment is some 3000 feet. At the 
top occurs a vast forest, in great port unexplored. To the 
south the woods become more open, and the plateau falls 
towards an oi^en country drained towards the Dogilani 
plains. On the west the cultivated districts of Sotik and 
Lumbwo, broken by wooded heights, fall towards Victoria 
Nyanza. The Mau plateau reaches a height of 9000 feet 
on the equator, north of which is the somewhat lower 
Nandi country, well watered and partly forested. In the 
treeless ** red-plain of Guash Ngishu, abreast of Elgeyo, it 
again rises to a height of over 8000 feet, and to the west 
of this is the great mountain mass of Elgon. All these 


plateaux west of the rift-valley are included in the Uganda 
Protectorate. 

ClivMUt Famui^ Flora . — In its climate and vegetation British 
East Africa again ehows an arrangement of zones parallel to the coast. 
Close to the sea, where the rainlall ia fairly plentiful, the low plain 
ia covered with thick bush. The outer plateaux, e8|Hicially the 
**Nyika," have a Hoanty rainfall, and form arid stepfies with a 
sparse scrub vegetation. Tlie uplands beyond are generally fertile, 
cloth^ with rich jiastures alternating with cultivated ground 
and forest, the latter covering a large part of the Mau plateau. 
Farther west the rainfall increases, and in Uganda an<i neighbour- 
ing countries cultivated land and pasture are varied with luxuriant 
groves of bananas, which form a chief item in the food of the in- 
habitants. The higher mountains have a distinct flora, ropresoiitiiig 
the remnants of the flora of a cooler period. Large mammals 
are plentiful, especially on the drier steppes. They include the 
elephant (more and more restricted to unfreijuented districts), 
rhinoceros, many kinds of antelope, girall'e, hippoiwtamu.s, lion 
and other cjtrnivora. In many parts the rhinocci'os is particularly 
abundant and dangerous. 

Natives . — The inhabitants include representatives of various 
stocks, as the country forins a borderland between the Negro and 
Hamitic races, and contains many tril>eB of mixed or doubtful affin- 
ities. The Bantu division of the former is represented chiefly in 
the south, the principal tribes being the Wakamba, Wakikuyu, 
Wa-Giriama, Wapokonio, Waboni, Ac. In the west the Bantu 
peoples (Waganda, Wanyoro, Ac.) have been subject to intruders 
of Galla stock (Wahuma), who are cattle-rearers, while the subject 
copulation practise agriculture. In the north-west — on the Upper 
Nile — the tribes are more nearly related to the true Negroes, 
though sometimes ]daced in a distinct grout) as ** Nilotic.’^ Of 
Hamitic race are the Masai, a race of cattle-rearers speaking a 
Nilotic language, who in decreasing numbers occupy the uplands 
bordering on the eastern rift-valley. Farther north they are 
represented by the Turkaua and other tribes dwelling between 
Lake Rudolf and the Nile. A section of the Masai, which has 
adopted the settled life of agriculturists, is kno^^m as the W' akwaG. 
The Galla section of the Hamites is represented, among others, by 
the Burans of the plains cast of Lake Rudolf, while Somalis occur 
in the coast-lauds between the Tana and Juba rivois. Primitive 
hunting tribes are the Wandorobo in Masoilaud and wmttered 
tribes of small stature in various parts. The immediate coast-land 
contains a mixed population of Arab and Hindu immigrants, with 
representatives of numberless interior tribes. Missions have been 
at work for many years, both on the coast and in the Uganda 
region, and increasing numbers of native children are being edu- 
cated in mission schools. 

Aniiexatum and Administration . — The Portuguese hold ])ORts 
on the coast during the 16th and 17th centuries, but finally aban- 
doned Mombasa in 1729. The interior was first made known in 
the middle of the 19th century by the journeys of Krapf, Rob- 
mann, Von dcr Decken, and others, followed a little later by the 
great expedition of Speke and Grant to the U uper N ile region. The 
countries east of Victoria Nyanza (Masailana, Ac.) were, however, 
first traversed throughout their whole extent by Joseph Thomson 
in 1883-84.^ When, almost immediately afterwaras, Germany 
secured a footing on the coast opjiosite Zanzibar, a British claim, 
ratified by an agreement with Germany in 1886, was made to the 
districts behind Mombasa, the administration of the coast towns 
being ceded by the sultan of Zanzibar. In 1888 the British East 
Africa Conqiany obtained a charter placing the government of the 
territory in its hands, but, after doing much to open up the 
country, and securing Uganda for Great Britain, was forced by lack 
of resources to make over its rights to the British Government 
(1895). Uganda was then declared a British protectorate, and in 
1896 the districts botw^ecn the latter and the coast were formally 
taken over by the Foreign Office as the British East Africa Protec- 
torate. The islands of Zanzibar and Pemba had been taken over 
in 1890 by agreement with Germany. 

British East Africa Pro/erforafY!.— The British Eost Africa Pro- 
tectorate, which, roughly speaking, extends to the rift-valley, has 
been divided into the four provinces of Seyyidieh (Uie coast 
province, capital Mombasa), Ukamba (capital Nairobi),^ Tanalaud 
(capital Lamu), and Jubaland (capital Kismayu), each being in torn 
divided into districts and subdistricts. These are-~-iu Seyyidieh, 
districts : Vanga, Mombasa, and Melindi ; subdistricts,^ Rabai and 
Takaungu. In Ukamba, districts : Teita, Kitui, Masailand, Ulu, 
and Kenya ; subdistricts, Kikumbului and Taveta, In Tanaland, 
districts ; Lamu, Port Durnford, and Tana river. In Jubaland, 
districts ; Upper and Lower Jubaland. The area (apart from the 
northwaid extension not yet organized or under control) is esti- 
mate at 80,000 square miles, and population 2,600,000, including 
26,000 Asiatics and 450 Europeans and Eurasians. The revenue 


^ For iVuthev details on exploration, see Africa. 
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for 1897-98 amounted to £43,481 ; for 1898-99, to £89,400 ; and for 
1899-1900 was estimated at from £75,000 to £80,000. The capital 
of the protectorate is Mombasa, which is also the largest town 
(lK>pnlatioti, 27,000). It has two excellent harbours, one on each 
side of the island of Mvita or Mombasa, on the eastern side of which 
the town is placed. The harbour on the south-west side is known 
as Port Kiliudiiii, and hern, on the west side of the island, is the 
terminus of the Uganda Uailwav, with a pier and other works. On 
the mainland, nearly opposite Mombasa town, is the settlement of 
freed slaves called Frerotown, after Sir Bartle Frore. The second 
largest town is Lamu, on the island of the same name, besides 
which the most important are Melindi, Patta, Kipini, Port Durn- 
ford, and Kismayu. Much has been done to open u]> the country 
by means of roads, including a trunk road from Mombasa by 
lubwezi in the up^r Sabaki basin and Lake Naivasha to Berkeley 
Bay on Victoria Nyanza. But the most important work taken in 
hand is the construction of a railway from Mombasa to that lake, 
for which a survey was executed in 1892, and on which work was 
commenced in 1896. The line chosen roughly coincides with that 
of the road just mentioned, until the equator is reached, after 
which it will strike by a more direct route across the Man plateau to 
Lake Victoria, which it will roach at Port Florence on Kavirondo 
Bay ; total length, 682 miles. The most serious difficulty has 
been the descent of the escarpment of Kikuyu to the rift- valley, 
which lias necessitated the most skilful engineering. The total 
length of the line constructed up to April 1901 was 488 miles. 

Heitowreca and Comniercc, — The resources of British East Africa 
are still little developed. The coast- lands, however, contain much 
fertile soil suitable for the cultivation of cotton, jute, the cocoauut, 
oil-seeds, libres, Ac., while the jungle products include rubber, copal, 
orchilla, Ac. The grassy uplands of the interior are eminently 
suited for cattle-rearing, ana at the higher elevations European 
crops might ho grown vritli success. The comtuLrativo healthiness 
of those plateaux might possibly allow of their settlement by 
white men. The imports, which in 1897-98 reached a total of 
about million ruiiees, and in 1898-99 about 7 millions, were 
valued at 6,642,000 rupees in 1899-1900 ; the exports, which in 
the former two years wore little over 1 million rupees, in 1899-1900 
rose to 1,825,000. The chief articles imported are piece and trade 
goods, rice, grain, and dour, while the exports consist princimlly 
of ivory (which showed a largo increase in 1899-1900), rubber, hides 
and horns, and grains. Shipping entered, in 1897-98, to the 
extent of 196,630 tons ; in 1898-99, 321,440 tons ; in 1899-1900, 
332,882 tons. 

See also Uganda, Zanztbab. 

Atithoritikh. — Besides the annual reports and other publica- 
tions of the Foreign Office : — Thomson. Through MasaUand. 
liondon, 1886. — Von Huhnkl. Zum Rudolf- ui!d SUfanU-See, 
Vienna, 1802. Eng. trana., London, 1894.— Luo ard. Tho Rise 
of our East African Empire., London, 1893. — Kri.tie. The 
Partition of Africa. 1896. — M‘Dermott, RrUUh East Africa. 
London, 1895. — Gregory. The Great Rift- Valley. Loudon, 
1896.— Soott-Elliot. A Nahvraliei in Mid- Africa. London, 
1896. — Macdonald. Soldiering wad Surveying in British East 
Africa. Loudon, 1897. —Donaldson- Smith. Through Un- 
known Afrieau Countries. London, 1897. — Neumann. Elephant- 
Hunting in East Equodorial Africa. London, 1898. —Fitzgerald. 
Travels in the GoasUands of British East Africa. London, 1898. — 
•Tohnston. The Colonizntim of Africa, 1899. — Smith. ** Road- 
Making and Surveying in British East Africa,” Geographical 
JmvmaZ, September 1899.— Mackinder. “A Journey to the 
Summit of Mount Konya,” Geographical Journal, May 1900. 

(e. He) 

East Afirica, German, occupying the oast 
centre of the African continent, was acquired for Ger- 
many by treaties which Dr Peters, Graf Pfeil, and Dr 
Jiihlke concluded with a number of chiefs in November 
and December 1887. An imperial charter was granted on 
the 27th of February 1885, and on the 28th of October 
1890 the sultan of Zanzibar ceded his suzerainty over the 
coast and the island of Mafia to the German em|)eror. 
The protectorate extends from V S. lat. to IT S. lat. 
and 30” to 40” E. long. On the E. it is bounded by the 
Indian Ocean, on the N.E. and N. by British East Africa. 
The boundary lino runs from the mouth of the Umbe 
river to Lake Jipe and Mount Kilimanjaro, including both 
in the protectorate, and thence to Victoria Nyanza, crossing 
it on r S. lat., which parallel it follows till it reaches 30” 
E. long. On the 1st of July 1890 it was stipulated that 
this line should be subject to an alteration in case it 
included Mount Mfumbiro, which wais to fall into the 


British sphere of influence. In the west it is separated from 
the Congo Free State as follows, according to the agreement 
of Ist to 25th August 1885. From the point of inter- 
section of 1” S. lat. and 30” E. long., nearly straight to 
the north end of Lake Tanganyika, along the middle line of 
the lake to where this is intersected by the south boundary 
line of the Congo Free State in about 8” 30' S. lat. In 
November 1900 a disputed boundary on Lake Kivu was 
decided by the King of the Belgians in favour of Germany. 
The agreement of 30th July 1890 arranged the boundary 
between Lakes Tanganyika and Nyasa as follows. From 
Tanganyika along the river Kilamba to the junction of its 
two arms ; thence in a lino which is not fixed with absolute 
precision to the point where 35” E. long, intersects the 
river Sougwe, which it follows to the lake. Bound the 
northern end it follows the shore of the lake, which it 
leaves on that degree of S. lat. on which the river 
Msinge enters the Bovuma; joining these two points, it 
follows the latter river to the Indian Ocean, according to 
the agreement between Portugal and Germany of' 30th 
December 1886. These boundaries include an area of about 
385,000 square miles, with a population roughly estimated 
at 3,000,000 to 8,000,000. 

Fhysical Features . — The coast of German East Africa 
is chiefly comjiosed of coral, and is generally low, partly 
sandy, partly covered with bush or mangroves. Only 
where the Arabs have established settlements the cocoa- 
jialm and mango tree introduced by them give char- 
acter to the vegetation. The coast, though little indented, 
has several good harbours, amongst them Tanga (5000), 
Dar-es-Salaam (13,000), Kilwa (10,000), Kisiwani, Lindi, 
Mikindani, Bagamoyo (13,000). The littoral plain is from 
10 to 30 miles wide and 620 miles long ; it is bordered on 
the w'est by the precipitous eastern side of the interior 
jflateau of Central Africa. As a whole this plateau, con- 
siderably tilted from its horizontal jiosition, attains its 
highest elevation north of Lake Nyasa, where several {x)aks 
rise to 8000 feet, one to 9000, while its mean altitude is 
alK)Ut 3000 to 4000 feet. From this ngion the country 
slopes gently towards the north-west, and is not distinguished 
by any considerable mountain ranges. A deep narrow 
gorge, the so-called “ rift-valley,” traverses the middle of the 
plateau in a meridional direction. In the northern part of 
the country it spreads into several side valleys, from one of 
which rises the extinct volcano Mount Kilimanjaro (19,200 
feet), the highest mountain in all Africa. Its glacier sends 
down a thousand rills which combine to form the Pangani 
river. East of Mount Kilimanjaro arc the Par4 Mountains, 
separated from the coast only by a comparatively narrow 
strip of plain. The Pangani is navigable for 12 to 18 
miles, the Bufiji for more than 60 miles from tlie coast, 
and its tributary, the Ulanga, for a much greater distance. 
The Wami and Kingani spring from the plateau border 
and the mountains fringing it ; only the latter river has 
been ascended by a steam launch. The Bovuma, though 
broader than the other rivers, is very shallow, so that all 
attempts at navigation have proved failures. West of the 
rift-valley the plateau sends its water through the Mala- 
garazi to Lake Tanganyika and thence to the Atlantic, 
through the Kagera and other smaller rivers to Lake 
Victoria and the Nile. Lake Nyasa in the southern part 
of the country and Lake Tanganyika fill the deepest part 
of the Centred African rift-vaUey. Several smaUer l^es 
occur in parts of the eastern rift. Lake Bikwa is pre- 
sumably only the remnant of a huge swamp, the extent of 
which varies with the rainfall of each year. Lake Victoria, 
the largest of all African lakes, is the reservoir which gives 
rise to the Nile. 

Meteorology. —The climate derives its chief oharaoteristio from the 
monsoons. On the coast the south-east monsoon sets in in April, 
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ftnd the north-east monsoon in November. In the interior A^ril 
brings south-east winds, which continue until about the beginning 
of^tober. During the rest of the year changing winds prevail. 
These winds are charged with moisture, which they part with on 
l yBfto nHing the precipitous side of the plateau. The heat, though 
scarcely greater here than in the interior, is %)metimes oppressive. 
Bain comes with the south-east monsoon, and on the northern part 
of the ooast the rainy season is divided into two parts, the great 
and the little Masika : the former falls in the months of September, 
October, November ; the latter in February and March. In the 
interior the climate has a more continental character, and is 
subject to considerable changes of temperature ; the rainy season 
sets in a little earlier the larther west and north we proceed, 
and is well marked, the rain beginning in November and ending in 
April ; the rest of the year is dry. On the highest parts of the 
plateau the climate is almost European, the nights being sometimes 
exceedingly cold. Kilimanjaro has a climate of its own ; the west 
and south sides of the mountain receive the greatest rainfall, while 
the oast and north sides are dry nearly all the year. On a moun- 
tain of such height all degrees of temperature are to be mot with. 
Malarial diseases are rather frequent, more so on the ooast than 
farther inland. The Kilimanjaro region is said to epjoy immunity. 
Smallpox is frequent on the coast, but is dimini^ing before 
vaccination ; cases of other epidemic diseases are extremely rare. 

Flora and Fauna, ^The character of the vegetation varies with 
and depends on moisture, temperature, and soil. On the low 
littoral zone the coast j^roduoes a rich tropical bush, in which the 
mangrove is very prominent. Cocoa-palms and mango trees have 
been planted in great numbers, and also many varieties of bananas. 
The bush is sTouped in copses on meadows, which produce a coarse 
tall grass. The river banks are lined with belts of dense forest, in 
which useful timber occurs. The Hyphaena palm is frequent, as 
well as various kinds of gum-^roduoing mimosas. The slopes of 
the plateau which face the rain-bringing monsoon are in some 
places covered with primeval forest, in which timber is plentiful. 
The silk-cotton tree {Bomhaoi eeiba), miomba, tamarisk, copal tree 
(Hymentea eourbaril) are frequent, besides sycamores, banian 
trees {Ficus indiea)^ and the d^eb palm {Borassm aihioj^m). It 
is here we find the Landolphiafloriaat which yields the best rubber. 
The plateau is partly grass land without bush and forest, partly 
steppe covered with mimosa bush, which sometimes is almost 
im|jenetrable. Mount Kilimanjaro exhibits on a vertical scale the 
various forms of vegetation which characterize East Africa (see 
Kimmanjauo). East Africa is rich in all kinds of antelope, and 
the elephant, rhinoceros, and hippopotamus are still plentiful in 
narts. Characteristic are the giraffe, the chimitanzee, and ostrich, 
buffaloes and zebras occur in two or three varieties. Lions and 
leopards sometimes stray down to the coast. Crocodiles are found 
in all the larger rivers. Snakes, many venomous, are frequent. 
Of bii*ds there are comparatively few on the steppe, but rivers, 
lakes, and swamps abound with them. Locusts have often been 
observed in late years, and ants of various kinds are often a plague. 
The tsetse fly {Olossina morsUans) infests several districts ; the 
sand-flea has been imported by labourers returning from the west 
coast. Ijand and water turtles are frequent. 

Ethnography , — On the coast we And Arab and Indian immigrants, 
who are agriculturists and merchants. The Waswaheli are a tribe 
mirung from a mixture of these immigrants with Bantu natives. 
They are Islamites. In the interior can bo distinguished two 
classes of Bantu negroes ; one with a migratory tendency towards 
the north and an addition of Zulu immigrants, the other with a 
similar tendency towards southward exi)au8ion and an admixture 
of Hamitic and Nilotic elements. The older groups of Bantu are 
chiefly agriculturists and live in conical houses, while the others 
comprise the cattle-raising tribes, who live in square mud-plastered 
houses called Utnbe, which can bo easily fortified and aefended. 
The agriculturists are good labourers, and willi^Iy take service 
with the whites ; they form the great caravans, cattle-raising 
tribes are less sociably inclined, and often veiy warlike. In 1891 
the rinderpest brought to the verge of ruin those who, like the 
Masai, would not adopt agriculture as a means of livelihood. 

Oovemment , — ^The ooast is divided into six districts {Bezirks- 
aenUcr), Tanga, Pangani, Bagamoyo, Dar-es-Salaam, Kilwa, Mik- 
indani. In the interior there are ten stations {Stationsbezirke), 
Victoria Nyanza, Kilimanjaro, Tabora, Kilimatinde, Mpwapwa, 
Kilossa, Tanganyika, Langenburg, Ulanga, and Lindi. Each 
station has a chief, who is subordinate to the official of bis 
district, these in their turn being under the governor, who resides 
in Dar-es-Salaam. The lieutenant-governor is also commander of 
the colonial force, consisting (1901) of 1685 regular and 168 irregular 
coloured soldiers, with 44 commissioned, 110 non-commissioned 
white officers, 12 coloured non-commissioned officers} and 18 
medical officers. There are 61 field-ipins. The stations have to 
maintain communication with the native chiefs, and peace in the 
interior ; they have to introduce as far as possible cultivation of 
valuable proaucts, and to establish and maintain roads. The 
district chiefs on the coast administer their districts in the 


ordinary way, with the assistance of a police force and a regular 
staff of officials. They have to keep an eye on the suppression of 
slavery and on the regulation of the supply of labour. They are 
entrusted with the functions of judges in all coses of litigation 
between coloured people ; in coses involving amounts exceeding 
1000 inipees, ap|>eal to the governor is admissible. Tliere are two 
ordinary judges and one chief justice in the colony ; the latter 
conjointly with the governor presides over a (;uurt ot upi)eal. 

Fimanct , — The revenue is raised by taxes on imports and exports, 
on consumption and from licences for the sale of spirituous liquors, 
and wood-cutting, harbour and other dues, and the natives have 
to pay a hut tax. Keceipts for the sale of lands are also beginning 
to swell the revenue. Tlie ex]Mmditure is for civil and military 
administration, the small fiect of steamers maintained by the 
colonial government, and the caravans, which keep up communi- 
cation with the stations in the interior and supply them with 
European necessaries. Iii the budget for 1899-1900 the revenue 
(iiicludiug Imitcrial contribution of 5,98.5,000 marks) and expendi- 
ture balanced at 8,495,000 marks. Tlic liuperitil contribution for 
1900-1901 was 6,880,000 marks. 

Misawus , — There are ten missionary societies — six German, one 
French, three English. Three of the ten arc Roman Catholic. 
One of the latter, the Missitni du Sacr^ Ccciir in Bagamoyo, tlio 
oldest mission, has been very siu;ccssful in training young negroes 
to be useful mechanics. There are several stdiuols, and the 
number of young people who can read and write is increasing 
rapidly. On the coast the inhabitants jirofcss to i>c Moslems. 

Communications , — The German East Africa line of Hamburg rims 
a fleet of first-class steamers to East Africa, which touch at langa, 
Dar-os-Salaam, and Zanzibar. Two steamers go to Ilombuy once in 
three weeks ; and of other lines, the Messageries Maritimes and 
British East India Steam Navigation Company call once a month 
at Zanzibar. Proper roads only exist where constant traflic keeps 
them open. A railway has been laid from Tanga to Korogwe. 
Regular postal communication is maintained with the stations in 
the interior, through native runnel's, twice a month. There is a 
submarine cable from Dar-es-Salaam to Zanzibar, and an overland 
line connecting all the coast stations. 

Production . — The country is rich in natural products which are 
found in the forest or cultivated by the natives. The former 
are chiefly rubber, copal, bark, various kinds of fibres, orsoille, 
timber, l>cppor, honey ; the latter cocoanuts, tobacco, sugar-cane, 
cotton, vanilla, sorghum, panicillaria, elousinc, arachis, sesame, 
maize, rice, beans, i>eas, bananas, batatas and yams, inanifx^ and 
hemp. Animal products arc ivory, hides, tortoiseshell, and 
pearls. On the plateau in the interior large herds of cattle 
are reared by the natives, who in the lowlands are chiefly agri- 
culturists. The peo))le have many small native smithies. Useful 
minerals exist, but arc not yet exploited. Coal, iron, graphite, 
and salt have been found, and gold too, though not in }>aying 
quantities. 

The imports and cxjiorts have been as follows, in m.^rks : — 



1886. 

1805. 

1808. 

Imports . . 
Ex}io]'ts . . 

2,485,163 

4,270,653 

7,820,000 

8,257,584 

10,401,705 

6,996,930 


The chief exports were ivory, rubber, sesame, and gum. 

No sooner was German East Africa annexed than companies 
were formed for the purpose of exploiting the country by trailing, 
planting, and mining. The first was the Deiitsch Oestafricanischc 
Gesellschaft, founded in 1885, which now owns large capital, has 
trading stations in each seaport, and seven flourishing plantations 
in vanouB parts of the coimtiy. It is the owner of vast tracts of 
land, which in time are cxj^cted to become extremely valuable. 
No fewer than forty trading companies have been established since 
then, and aU are in a more or less thriving condition ; a comj^jara- 
tively large number of private individuals have laid out plantations, 
from which they are beginning to derive a considerable retuni. 
Coffee and tobacco are the chief products, and thrive so well in the 
noribem parts of the littoral zone of the protectorate, that 
Usambara and PaT6 have become favourite districts for agricultural 
enterprifie. 

Authoeitiks.— F. Sttthlmann. Mit Emin Pasha im Hsrzcn 
von Africa, Berlin, 1894.— Baumann. Dureh MaaaHand, 
Berlin, 1894.— Brix Fokrster. Dcuisch Oslafriea, Leipzig, 
1890.— K. Haisbrrt. DcuUMands Koionun, Ijeipzigt 1899. — 
Baumann. Usamhara, Berlin, 1891. — Sir H. H. Johnston. T)ie 
Colmitalum of Africa, 1899.— J. S, Keltik. PaHitian qf Africa, 
1896. Reference should be made to British F. O. Report on 
East Africa, the German White Books, the MiUeilungen avs den 
DetUsehen SehutzgehieU, and the Annual Report issueil by the 
German Colonial Office. (j. von p.) 
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East AMcOf Portuguese, or Moaam- 

biciue, a province of tho East (JouHt of Africa, belonging 
to Portugal, Htrotching 1430 inilcH along the Indian Ocean, 
between 10" 40' and UG" 62' 8. lat. 

Bomidarien and PhpsiccU Gtography. — By treaties with 
Germany in 1886 and in 1894, and with Great Britain 
in 1891, the boundaries are as follow: — On tho N. by 
10“ 40' 8. lat. to the llovuina, and this river as far as the 
confluence of tho M ’Singe, and thence due W. to the 
K. shore of Lake Nyasa ; on tho W. along the E. shore 
of tho lake southwards as far as 13“ 30' S. lat., thence 8.E. 
to the K shore of Lake 8hinta, along this lake and in a 
straight line from its S. extremity to tho E. side of Lake 
Shiro, down its E. side to the 8. end, and straight on to the 
most hi aflluont (M’losa) of the river Iluo, which stream 
it then follows as far as its confluence with th(j 8hir<5. 
From that jK)int it coincides with the 8hir4 as far as a 
lioint a little below Shiwanga, thcnc(j due W. until it inter- 
sects th(^ watershed l)otwoen the Shii'4 and the Zambezi ; 
then it follows this watershed, and tho watershod between 
tho Zaml»czi and Lake Nyasa as far as 14® S. ; after that 
it turns 8.VV. and goes to thci point whore tho river Ar- 
wangua is cut by 16“ S. lat., and thence follows this river 
to its confluence with tlu^ ZaTnl)ozi. On tho 8. of the 
Zaml)czi the Portuguese boundary strikes from a ]:)oint 
opposit* the mouth of the Arwangua and goes due S. to 
16“ S. lat, which it follows as far as 31“ E. long., thenco 
hi to tho outiT section of tho river Mazf»o and 33“ E. long., 
continues along this meridian Uj 18“ 30' 8. lat, then follows 
southwards along the u])[)er (Hlg(! of thc^ Manica plateau as 
far as tho river Save, and follows the course of this river 
to its confluence with tho Lunde. From that i.)oint it 
makes for Uie N.E. corner of the "fransvaiil Colony, then 
goes S. over the LelK)mlx)s and Swaziland frontier to tho 
river Maputo, follovrs this river to tho confluence of the 
Pongolo, and finally runs thenco duo E. to the Indian Ocean 
near Oro Point Portugal at one time claimed almost un- 
limited areas in the interior of tho continent, but by tho 
extension of Britisli enterprise in the south and west, and 
German enterprise in the north, tho limits of tho territory 
hav<^ In^tm defined as above. 

( Irographically tho batikbone of the province south of the 
Zambezi is formed by tho Lebombo Mountains, which, how- 
ever, n(»where exceed 2070 ft in height ; the Manica plateau, 
where Mount Doe rises to 7876 ft. and Mount Panga to 
7610 ft. ; and the Gorongosa plateau, with Mount Miranga 
(6550 ft), Enlmtoto (6060 ft), and Gogogo (5900 ft). 
The chief mountain range, however, lies north of tho Zam- 
bezi, namely, tho Namuli Mountains, in wdiich Namuli Peak 
rises to 8860 ft, and Molisani, Mruli, and Mresi attain to 
altitudes of 6600 to 8000 ft These mountains are covered 
with vegetation and have a tcm()orate and healthy climate, 
a decided contrast to the unhealthy, malaria-haunted low- 
lands along tho coast. At Tote, on the Jjowx^r Zambezi, 
the annual mean temperature is 77 “‘9 Fahr. ; tho hottest 
month being November, 83“ *3, and tho coldest July, 72* *5. 
At Quilimane, on the coast, tho mean tcmiK?raturo is 86“ *1, 
maximum 10C**7, and minimum 49“-l. The rainy season 
lasts from Doceml)er to March, and the dry season from 
May to September. During the monsoons the districts 
l)ordering on tho Mozambique Channel enjoy a tolerably even 
mean temperature of 76“-l, maximum mean 88“’7, and 
minimum mean 65“ ‘3. Besides tho Zambezi, tho principal 
rivers that water tho territory are tlie Limpoix), Save, 
Pungwe, Lurio, Bovuma, Shirt^, and Luia. In 1891 the 
colony, which used to l)e known as Mozambique, was 
designated the State of East Africa, and w^as divided into 
a northern and southern province, Mozambique and 
ix)uren 90 Marques ; and further, inst^ of that division, 
into the districts of Mozambique, Zambezia, Gaza, and 


Inhambane, Louren^o Marques forming one provinca 
There is a governor-general, appointed for three years, 
residing at Louren^o Marques, now the capital. There is 
a force of 3180 regular troo|js. The Manica and Bofala 
regions are administered by the Mozambique Company, 
which has a royal charter granting sovereign rights for fifty 
years from 1891. Another company administers the region 
on the oast of Lake Nyasa, and the Companhia da 
Zambezia holds a concession in the Quilimane, Tete, and 
Zumbo regions. For 1900-1901 the estimated revenue 
was 2,838,000 milreis, and expenditure 2,993,000 milreis. 

PtodvLcta and The chief vegetable products of tho low 

coast region are the cocoaiiut and various other palms, iron wood 
{Caauarina), indigo, orchil, tobaocso, coffee, and several oloagiuous 
plants. The higher zone above the coast-lands abounds in timber 
trees, os the niuiemlaJte and the morvpa, which yield timber similar 
to teak ; culcli and cedra servo as 8up|M)rt8 for the climbing m'bungo 
{Landolphia Jlorida) and calumha {Jaleorhiza palmala). The 
natives devote their attention chiefly to the (iultivation of oleagin- 
ous crops, e,(j., almonds, sesarnuni, cocoanuts, copra, cashew nuts, 
and cara)>a. At Mojicia and other places tho sugar-cane is cul- 
tivated. In the north of the province, on the Zambezi, and af In- 
hamhane, rice, millet, and beans are grown, also coffee in the two 
distriiits last named ; indiarnbber in Quilimane. Wheat and other 
cereals grow in the delta of tho Zambezi and in tho valley of the 
Busi. Coal exists chiefly in Tete and between tho Kovuma, 
Liqenda, and M’Salu, in Medo, and alongside tho Umbelusi ; iron 
is abundant in tho Serra Shinga, and is extracted by the Makwus ; 
gold exists in Medo, Moshinga, Missalc, and Manica. In Manica 
the gold-mining country has been taken up mainly by British 
subjects. Fish are plentiful along the coast, and pearls are fished 
in the Bnzaruto Islos. Spirits, sugar, and ])ottery are tho only 
commodities manufactured. The imjmrts in 1808 were valued at 
£19,894,000, exports at £402,400, besides a transit trade, mainly 
by Bcira and Louren 90 Marques, of about £2,800,000. The 
tottil trade in 1899 was £29,662,1300. Louren^o Marques, Beira, 
and Chinde are the chief ])orts. The cliief exxH)rts are oil, seeds, 
indiarnbber, wax, gums, orchil, coffee, tobacco, Indian hemp, 
maniois ivory. The imports (£108,670 from Portugal in 1896, 
£466,000 in 1897) consist i>rinoii>ally of wine, with cottons, woollens, 
linen, silk, ])rosorved foods, flour, ironmongery. Trade is carried 
on chiefly with Bombay, Marseilles, England, Zanzibar, and Lis- 
Imn. Tho ])rovince possesses only two railways, one running from 
Loiiren^o Marques to the Transvaal frontier, 57 miles (Ressano 
Garcia), and so on to Preloria, and tho other from Beira to the 
frontier of Rhodesia, 222 miles, and to Salisbury. Beira is con- 
nected by telegraph with Salisbury, and Louren^o Marques with the 
Transvaal system, and there arc 2661 miles of line. 

Vopnlaiimiy iCr. — Tho area is estimated at .SO 1,000 square miles, 
and the population at 8,120,000. Of the native races the most iin- 
X)ortant in tho north are the Makwas and the Ajaus, both belonging 
to the Bantu stuck. The dominant race 1>etwoeii the Zambezi ana 
the Mazoe arc tho Tavulas, other trikes in the same region being 
the Maraves, Sengas, Muzimbas. aiirl Muzuzuros. On the south of tho 
Zambezi the ruling race are tho Zulu trilje of tho Vatwa in Gasa ; 
all other tribes of different stock being known as Tongas. The 
Xirovince forms a bishopric (Mozambique), belonging to tlie ecclesi- 
astical province of Goa. 

Tho principal towns are as follow : — Mozambique, tho 
old capital, on an island off the coast to tho north of the 
Zambezi ; iiopiilation about 8000. In 1898 it was visited 
by 416 vessels, of 188,666 tons. Quilimane or Kelimane., 
at the mouth of a sup^iosed former branch of the Zambezi, 
which is silting u]). Chinde, a new port at the mouth of the 
Chinde branch of the Zambezi, in which Great Britain has a 
lease of land for a bonded warehouse ; it is connected by 
telegraph with Blantyre in British Central Africa; popu- 
lation (1898), 1675. Beira, at the mouth of the Piingwe, 
south of the Zaml^zi, connected by rail and telegraph with 
Salisbury in Mashonaland, and an imjxirtant port for transit 
trade wit^i the interior; in 1898, 270 vessels, of 434,684 
tons, visit^ the port; population (1898), 4223. Lourenqo 
Marques, on Delagoa Bay, of importance as the terminus of 
tho railway to the Transvaal, with good harbour and excel- 
lent anchorage in the bay; in 1898, 606 vessels, of 
1,032,643 tons, visited the port; population, 6130. Towns 
on the Zambezi of little imjx>rtance are Zumbo, Tete, and 
Sena. 
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AUTBOB 1 T 1 B 0 .— £. ViLLAOA. lUlaiovio t JProposlaa de Leu 
Liabon, 1890. JSdaiitAiea de PcHugcU, Awm de 1897. Lisbon, 
1899. Remtta Partugueea Colonial e Mariiima, Vols. t-iv. 
Lisbon, 1897-99.— £. db Yabcokcellos. Ab Colmiaa Portu^ 
(jMBaa* Lisbon, 1898-97. (e. dk V.) 

EMrtbOUrn 69 a municipal borough (1883) and 
flourishing watering-place in the Eastbourne i)arliamentary 
division of Sussex, England, 65 miles south-south-east 
of London by rail. The ancient church of St Mary has 
been restored, and with that there are now eight parish 
churches, a lloman Catholic and various Nonconformist 
churches. Recent erections otherwise are the town-hall 
and municipal buildings, the Princess Alice Memorial 
Hospital, the children’s branch of All Saints’ Convalescent 
Hospital, and a free library. There are also public baths 
and many high-class schools. The pier has been provided 
with a handsome pavilion and a new landing stage. 
Devonshire Park (13 acres) contains a large pavilion and 
a theatre. Area, 5410 acres. Population (1881), 22,014 ; 
(1901), 43,367. 

EiWthftnnptonf a town of Hampshira county, 
Mass., U.S.A., in the Connecticut valley. It is entered by 
two railways, and is the seat of Williston Academy. Popu- 
lation (1890), 4396; (1900), 5603, of whom 1731 were 
foreign-born and 42 negroes. 

East Hartford, a town of Hartford county, 
Connecticut, U.S.A., on the Connecticut opposite Hart- 
ford, and entered by two railways. Population (1890), 
4455 ; (1900), 6406, of whom 1191 were foreign-born 
and 78 negroes. 

East LIVOrpOOl, a city of Columbiana county, 
Ohio, U.S.A., on the Ohio river and on the Pennsylvania 
railroad, at an altitude of 692 feet. Pottery is the chief 
manufacture. Population (1880), 5568; (1890), 10,956; 
(1900), 16,485, of whom 2112 were foreign-born and 219 
negroes. 

East LiOndon, a town and seaport of Cajie Colony, 
at the moutli of the Buffalo river, betwoou the Keiskamma 
and Great Kei estuaries, with a population of about 
7000. The harbour is one of the most dangerous on 
the south coast, and is still often inaccessible for days 
together, despite the breakwaters and other extensive 
works that have been constructed to improve the 
ap].)roaches. The bar, which formerly shifted with every 
storm and freshest, is now fixed, but has seldom more 
than a depth of 9 or 10 foot at the flow, whereas before 
the works were carried out it could Ixj crossed by vessels 
drawing 20 feet of water. Nevertheless East London, 
l>eing the natural outlet for the rich jiasturages of the 
eastern <Ustricts, is the second port in the colony for 
tlie shipment of wool. It is the seaward terminus of 
the railwray which runs through Queenstown and Moltono 
north to the Orange River Colony. The imports, 
chiefly textiles, hardware, and provisions, were valued 
at £3,466,000 in 1896, £3,121,000 in 1897, and 
£3,520,000 in 1898; and the exports (wool, angora 
hair, hides, and skins) at £851,000, £817,000, and 
£955,000 for the same years. 

EftStOllp capital of Northampton county, Penn- 
sylvania, U.S.A., in 40* 43’ N. lat. and 76* 16' W. long,, 
at an altitude of 215 fee^ at the junction of the Lehigh 
and Delawfi^ rivers. It is a railway centre of importance, 
since it is entered by five lines, the Bangor and Portland, 
the New Jersey Central, the Delaware, Lackawanna, and 
Western, the^ Lehigh and Hudson Rivers, and the Lehigh 
Valley. It is divided into twelve wards. It is the seat 
of Lafayette College, a IVesbyterian institution which in 
1899 had a f^tculty of 28, and was attended by 309 


students ; its pro|)erty was valued at nearly $ 1 , 000 , 000 , 
and its income for the year wjw $40,315. Population 
(1880), 11,924 ; (1890), 14,481 ; (1900), 25,238, of whom 
2135 were foreign-born and 325 negroes. The death-rate 
in 1900 was 16*7. 

EMrt Orftll|KB| a township of Essex county, New 
Jersey, U.S.A., on branches of the Delaware, I^kaw^aniia, 
and Western and the Erie Railways, by which it is con- 
nected with Now York, 12 miles distant. It is a sub- 
urban residential town for New York business men. 
Population (1880), 8349 ; (1890), 13,282 ; (1900), 21,600, 
of whom 3950 were foreign-born and 1420 negroes. 

Ea4rtport| a city and jM^rt of entry of Washington 
county, Maine, U.S.A., the most easterly ix)int of the 
United States, on Moose Island, in Passamaipioddy Bay. 
It has a good harbour, although the rise and fall of the 
tide is great, 25 feet, and it is connected in sumnier with 
Boston and Portland by daily steamers. It lias considoi- 
able industry in tlie canning of so-called sardines. Certain 
of the neighbouring islands in Passamacpioddy Bay are 
well-known summer resorts, among which are Campo Bello 
and Grand Manan, on the ( Canadian side of the boundary. 
Population (1880), 4006; (1890), 4908; (1900), 5311, of 
whom 1554 were foreign-born. 

East Portlandp formerly a city of Multnomah 
county, Oregon, U.S.A., annexed to Portland in 1891, on 
the cast bank of the Willamette river. Population (1880), 
2934 ; (1890), 10,532. 

East PrOVidsneSp a town of Providence county, 
Rhode Island, U.S.A., on the east side of the Providence 
river, opposite Providence. Within its area of 12 J 
scpiare miles are several villagers, the largest of which Iniars 
the same name as the town. A branch of the Now York, 
New Haven, and Hartford railroad crosses the town. 
Population (1880), 5056; (1890), 8422; (1900), 12,138, 
of whom 2067 were foreign-liorn and 369 negroes. 

East 8t LOUiSp a city of St Clair county, Illinois, 
IT.S.A., in 38“ 38' N. lat. and 90“ 10' W. long., on the east 
bank of the Mississijjpi, at an altitude of 418 feet. Its 
site is in thc^ American Bottom, little above the high-water 
mark of the river. Tliis bottom stretches a long distance 
up and down tlie river, with a breadth of 10 or 12 
miles. It is intersected by many sloughs and crescent- 
shajxKl lakes, which indicate former courses of the river. 
East St Louis is one of the groat railway centres of the 
country. Into it outer from the east fourteen lines of 
railway, whicli cross to St Louis by the celebrated steel 
arch bridge, designed luid built by J. B. Eads, and by 
the Merchants’ Bridge. It has also extensive dockyards. 
Population (1880), 9185 ; (1890), 15,169 ; (1900), 29,655, 
of whom 3920 woi*c foreign-born and 1799 negroes. 

EctU ClftIrSp capital of Eau Claire county, Wis- 
consin, U.S.A., in 44“ 51' N. lat. and 91" 30' W. long., at 
the junction of the Eau Claire and Cldi)i)ewa rivers, at 
the head of navigation on the latter, at an altitude of 789 
feet. It is on branches of the Chicago, Milwaukee, and 
St Paul, the Chicago, St Paul, Miimoaixilis, and Omaha, 
and the Wisconsin Central Railways. It is an important 
city in the lumber trade, and has many saw and planing 
milk Population (1880), 10,119; (1890), 17,415; (1900), 
17,517. 

EbbwValep an urban district in the Western parlia- 
mentary division of Monmouthshire, England, 9 miles 
west- south -west of Abergavenny by rail. There is a 
library and scientific institute. The district contains large 
collieries and important iron and steel works. Area of 
urban district, 6817 acres. Population (1881), 14,700; 
(1901), 20,993. 



616 E B E R S — E 0 0 L 

EbarSf Oaor^ (1837-1898), Oerman Egyptologist 
and novelist, was born in Berlin on the 1st of March 1837. 
He was a posthumous child, and was chiefly educated by 
his mother. The rupture of a blood-vessel, occasioned 
by a chili caught in returning lightly clad from a ball in 
the depth of winter, led him to turn his thoughts seriously 
to study. At Gottingen he studied jurisprudence, and at 
Berlin Oriental languages and archteology. By the advice 
of Brugsch and Lepsius he devoted himself mainly to 
Egyptology. In 18G5 he became docent in Egyptian 
language and antiquities at Jena, and in 1870 he was 
appointed professor in these subjects at Leipzig. Ho had 
made two scientific journeys to Egypt, and his first great 
work, Egypt and live Books of J/oses, appeared in 1867-68. 
Having discovered the celebrated medical jiapyrus which 
bears his name, ho edited it in 1874, and a translation 
was published in 1890 by H. Joachim. At an early 
period of his career lilbcrs conceived the idea of jiopular- 
izing Egypthin loro through the medium of historical 
romances. An Egyptian Princess was published in 1864, 
and obtain(*(l gre«it success. Ebers^s subsequent expori- 
ments in the same style — Varda (1877), The Sisters 
(1880), Serapis (1885), ffomo Sum (1887) — were also 
well received, and deservedly S( 3 , for, although not belong- 
ing to a very exalted class of literature, they did much 
to render the discoveries of Egyptologists common pro|Xjrty 
throughout Europe. When this vein was exhausted Ebers 
turned to ordinary historioil fiction, and many of his 
iiovols were translated into English and obtained consider- 
able popularity ; but his efforts in this department, though 
not inferior in talent, lacked the special recommendation 
of his Egyptian romances. He also wrote the life of his 
old preceptor Ijcpsius, and an autobiography. The state 
of his health led him in 1889 to retire on a jiension 
from his chair at Leipzig, without, however, interrupting 
his literary activity. He died in August 1898. 

EbarSWAldai till 1877 named Neitstadt-Ebers- 
WALDE, a town of Prussia, 28 miles north-east of Berlin 
by rail ; on the Finow Canal. The town has, besides 
the school of forestry, a gymnasium, a higher-grade girls^ 
school, and two schools of domestic economy, l^opulation 
(1890), 16,114; (1900), 21,654. 

ECCI 0 S 9 a municipal borough (1892) in the Eccles 
parliamentary division of Lancashire, England, 4 miles 
west of Manchester by rail. The Manchester 8 hi]> Canal 
])a 8 ses the town. The chief additions comprise a town- 
iiall, magistrates’ court-house, sewage disposal works, town’s 
yard, electric light works, theatre, two recniatioii grounds 
(1892), and several ojien spaces ; three Established churches, 
one Roman Catholic church; and the Wesleyan, Con- 
gregational, and Unitarian bodies ])ossess bindsome 
edifices, l^cles wakes, al)oli 8 hed in 1881, are held on 
}>rivate ground. Silk-throwing and the manufacture of 
fustians and ginghams are among the industries, and 
there are also large engine works. Area, 2008 acres. 
Population (1881), 21,850 ; (1901), 34,369. 

ECClMfloldf a township in the llallarashire parlia- 
mentary division of Yorkshire, England, 5 miles north of 
Sheffield by rail There are remains of a Benedictine 
priory. The i^rish church (about 1470) has been re- 
stored. Cutlery and tools are largely manufactured, and 
there are coal-mines, j)aper mills, and iron and fire-clay 
works. Area of township, 10,893 acres. Population 
(1881), 21,156; (1901), 34,153. 

EeclasiMt leuSp or Ben Sira (Hebrew Fragments). 
— That the book called in Latin Ecclesiasticus^ in Greek 
Sctpdx, and by Jerome Jesw filii Siraah liber^ was com- 


esiasticus 

pos^ in Hebrew was known to Jerome (d. A.D. 420), who 
testified ^'Hebraicum repperl” Saadiah Gaon {ft, ctre. 
A.1). 930) of the Fayyum in the Sepher haggalui refers to 
Ben Sira’s work as written in pointed and accented 
Hebrew. After this all trace of a Hebrew Ecclesiasticus 
disappeared until Dr S. Schochter identified a loose leaf 
from Palestine, and published it in the Expositor for July 
1896. More leaves were soon discovered at Oxford and 
at Cambridge, in the British Museum, and at Paris. 
Probably all these leaves came from the cellar 
of the old synagogue at Cairo. The beginning of the book 
is stiU missing, but three colophons are preserved. The 
most ancient of these was attached to chap. 1., before the 
supplementary clia]). li. was added to the original book. 
It runs: TJie Instruction of Under stamding and the 
Prm)€rhs fitly sjtoken of Simeon son of Jeshva son of 
Eleazar son cf Sira, . . . Happy is the man wfio meditateth 
on these ; and he that layeth tJiem to heart shall be wise : 
far the fear of Jehomh is life. From this colophon (and 
from the Sepher haggalui) we learn that the author’s name 
was Simeon s(m of Jeshua (Jesus), though the LXX and 
Syriac seem to call him Jesus, (The writer of the Greek 
prologue may be wrong in attributing the book he 
“found” in Egypt to his ancestor Jesus, and not to 
Simeon, }>erhaj)s his uncle.) This ancient colophon also 
tells UH (in agreement with Jerome) that the title of the 
book was “ Proverbs.” In Talmudic and Rabbinic litera- 
ture it is called simply the Book of Ben Sira, G. Bickell, 
Israel L4vi, and D. S. Margoliouth have argued that the 
Hebrew is only a retranslation from a Version. Most 
Hebrew scholars, however, believe that though the text 
has suffered much, especially by the addition of glosses, 
the fragments as a whole are a survival from the Hebrew 
original. The following portions have been published in 
Hebrew : Chaiw. iii. 6-xvi. 26 a ; [gap] ; xxv. 8-xxvi. 2 
(text abbreviated); [gap]; xxx, 11-xxxiii. 3; [gap]; 
XXXV. 9-xxxviii. 27a; [gap]; xxxix. Ihh-od fin. These 
fragments were published by S. Schechter and C. Taylor 
(Cambridge, 1899); E. N. Adler, April 1900; S. 

Bchochter {ibid,) ; G. Margoliouth, J,Q,R,y October 1899; 
and by A. E. Cowley and A. Neubauor (Oxford, 1897). 
In addition to these, Isr. L4vi published {B,E.J, tom. xl. 
No. 79) cha|)s. xxxvi. 24-xxxviii. 1 from a MS. which 
shows some variations from the text previously published. 
At the present time four different MSS. are known, of 
which the largest (called “ B ” by Schochter-Taylor) contains 
(with some gaps) chaps, xxx. ll-ocf fin. A complete 
edition in coUotyjx: facsimile of all the above-mentioned 
fragments was published jointly by the two University 
Presses (Oxford and Cambridge, 1901). The Hebrew con- 
tains interpolations, but it also preserves original passages 
missing from the Versions. One of these is a Psalm of 15 
verses found between verses 12 and 13 of chap. li. (This 
passage is doubtless pre-Maccabean, for it gives honourable 
mention to the ]iriostly House of Zadok, which fell into 
disrepute during the Maccabean struggle.) The Hebrew 
often agrees strikingly with the Syriac; when it agrees 
with the Greek, it is more often with a cursive MS. (H. 
and P. No. 248 1) than with the uncials. The English 
R.V., following the uncials, often disagrees with the 
Hebrew. “The language is classical Hebrew,” wrote 
Cowley and Neubauer in 1897, “ though the vocabulary has 
an admixture of late or Aramaic words or expressions ” 
(preface, xiii). But the discovery of further fragments 
n^e a quawcation of this verdict necessa^* In 1899 
Dr Schechter wrote, “ Strained as [Ben Sira’s] efforts were 
in imitating [the Scriptures], he failed in the end ” ; a tell- 

^ lieeleauuticus iti piibUshed from thin MS. by the Oambridge Uni- 
versity Press, under the editorship of Mr J. H. A, Hart, St John's 
CoUe^ 
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iog list of Babbinic expressions which follows justices this 
judgment (Schechter and Taylor, pp. 33, 34). Ben Sira’s 
book is an echo of books greater than itself, (w. e. b.) 

Eeh«gmray y BIsaffuIrrw, JoaS (1833- 
— -), Spanish mathematician, statesman, and dramatist, 
was born at Ma^d in March 1833, and was educated at 
the grammar school of Murcia, whence he proceeded to the 
Escuela de Caminos at the capital His exemplary dili> 
gence and unusual mathematical caiiacity were soon noticed. 
In 1853 he passed out at the head of the list of engineers, 
and, after a brief practical experience at Almei^ and 
Granada, was appointed professor of pure and applied 
mathematics in the school where he had lately l^n a 
pupil His Problemas de geometrUi aruUitica (1865) and 
Tetyrim modernas de la fidea wnidad de las fuerzas ma- 
terkUes (1867) are said to be esteemed by competent judges. 
Ho became a member of the Society of Political Economy, 
helped to found La Revista^ and took a prominent part 
in propagating Free Trade doctrines in the press and on 
the platform. He was clearly marked out for office, and 
when the popular movement of 1868 overthrew the 
monarchy, he resigned his |)ost for a place in the revolu> 
tionary cabinet. Between 1867 and 1874 ho acted as 
Minister of Education and of Finance ; upon the restora- 
tion of the Bourbon dynasty he withdrew from |)olitica, and 
won a now reputation as a dramatist. As early as 1867 he 
wrote La hija natural^ which was rejected, and remained 
unknown till 1877, when it apiiearod with the title of 
Pam kd adpa tal peiva. Another play, La idtima ru)cJie^ 
also written in 1867, was produced in 1875 ; but in the 
latter year Echegaray was already accepted as the success- 
ful author of El Lihro taliymrv)^ played at the Teatro de 
Apolo on 18th February 1874, under the transparent 
jxseudonym of Jorge Hayaseca. Later in the same year 
Echegaray won a jK)pular triumph with La Esposa del 
vengador^ in which the good and bad qualities — the clever 
stagecraft and unbridled extravagance — of lus later work 
arc clearly noticeable. From 1874 onwards he has written, 
with varying success, a prodigious number of plays. 
Among the most favourable specimens of his talent may be 
mentioned En el paflo de la espada (1875); 0 locura 6 
santidad (1877), which has been translated into Swedish 
and Italian ; En el setw de la mnerte (1879), of which there 
exists an admirable German version by Fastenrath. El 
gran Galeoto (1881), porhaiHs the best of Echegaray’s plays 
in conception and execution, has been translated into 
several languages, and still holds the stage. The humorous 
proverb, j Pisnsa mod y acertards ? exemplifies the author’s 
limitations, but the attempt is interesting as an instance of 
ambitious versatility. His susceptibility to new ideas is 
illustrated in such pieces as El hijo de Eon Jvan (1892) 
and El loco Dws (1900) : both of these plainly prove a close 
reading of Ibsen, and El loco Dios more especially might bo 
taken for an unintentional parody of Ibsen’s symlwlism. 
Confirmatory signs of a new departure are noticeable in 
Mariana (1892), in Mamcha que limpia (1895), and in 
many other productions. Echegaray has succeeded to the 
literary inheritance of Ldpez de Ayala and of Tamayo 
y Bans ; and though he possesses neither the poetic imagina- 
tion of the first nor the instinctive tact of the second, it 
is imiK) 8 sible to deny that he has reached a larger audience 
than either. Not merely in Spain, but in every land 
where Spanish is spoken, and in cities as remote from 
Madrid as Munich and Stockholm, ho has met with an 
appreciation incomparably beyond that accorded to any 
other Spanish dramatist of the 19th century. But it 
would 1 ^ more than usually rash to prophesy that this 
exceptional popularity will endure. There have been signs 
of a reaction in Spain itself. Echegaray applies his mathe- 


matics to the drama : no writer excels him in artful con- 
struction, in the arrangement of dramatic scenes, in mere 
theatrical technique, in the focussing of attention on his 
chief i^rsonages. These are valuable gifts in their way, 
and it is just to say that Echegaray has a singularly power- 
ful, gloomy imagination, which is momentarily impressive. 
In the drawing of character, in the invention of felicitous 
phrase, in the contrivance of verbal music, he is deficient. 
He alternates between the use of verse and prose ; and this 
hesitancy in choosinjg a medium of expression is ami>ly 
justified, for the writer’s prose is not more distinguished 
than his verse. These serious shortcomings may explain 
the diminution of his vogue in Sjiain ; they will certainly 
tell against him in the estimate of posterity. 

Echlnodermata.— Since the article on Echino- 
derms in the 9th edition of the Encydopoidia Britannica 
was published, our knowledge of this ])hylum of the 
animal kingdom has greatly increased, and our views on 
many im|)ortant points have corre 8 jK)ndingly changed. 
In 1877 the researches of Johannes Muller formed the 
groundwork of scientific conceptions of the group, and 
they had tlius far iHsen confirmed rather than add^ to. 
The distinction of Echinoderms from such radiate animals 
as jelly-fish and corals (see Ccelkntera), by their pos- 
session of a body-cavity (“coilom”) distinct from the 
gut, was fully realized ; while their severance from the 
worms (especially Qephyrea), with which some Echino- 
derms were long confused, had been necessitated by the 
recognition in all of a radial symmetry, impresseil on tlie 
original bilateral symmetry of the larva through the 
growth of a special division of the cielom, known as the 
“hydrocoel,” and giving rim^ to a set of water-bearing 
canals — ^the water-vascular or ambulacral system. There 
was also sufficient couq)rchension of the differences between 
the main classes of Echinoderms — the sea-urchins or 
Echinoidea, the starfish or Asteroidea, the brittle-stars and 
their allies known as Ophiuroidea, the worm-like Holo- 
thurians, the feather-stars and sea-lilies called Crinoidca, 
with their extinct relatives the sac-like Cystidea, the bud- 
formed Blastoidea, and the flattened Edrioasteroidea — 
while within the larger of these classes, such as Echinoidea 
and Crinoidea, fair working classifications liad been estab- 
lished. But the study that should elucidate the funda- 
mental similarities or homologies between the several 
classes, and should suggest the relations of the Echino- 
dermata to other phyla, had scarcely begun. Indeed, the 
time was not riix) for such discussions, still less for the 
tracing of lines of descent and their embodiment in a 
genealogical classification. Since then exploring exix^di- 
tions have made known a host of new genera, often 
exhibiting unfamiliar types of structure. 

Among thoso tho abyssal starfish and holothurianH described by 
Sladen and Th6ol respectively, in the Kcjiort of the Challenger^' 
Expedition, are most notable. The sca-urchinN, ophinroids, and 
crinuids also have yielded many imix>rtant noveltic.s to A. Agassiz 
{Challenger^ Blake^ and AVtairona Expeditions), Lyman {Challenger), 
Sladen (“ Astrophiura,” Ann. Mag. Nat. Hist., 1879). Bell (num- 
erous papers in Ann. Mag. Nat. Hist, and in Broc. Zool. Soe.), 
E. Perrier ( Travailleur and Talisman, Cape Horn, and Monaco E^- 
ditions), P. H. Carpenter {Challenger Ktqwts), ami others. The 
anatomical researches of these authors, os well os those of Lov^n 
(“On Pourtalesia” and “ Kchitiologiea, ” published by tho Swedish 
Academy of Science), Ludwig {MorphologischeStvdUn,\m^^^ 1877- 
1882), uamanu {Histologie. der Eehinodermem., Jona, 1883-1889), 
Cu6not (“fitudes morphologiques,” Areh. Biol., 1891, and papers 
therein referred to), Duncan (“Revision of tho Echinoidea," Joum. 
Linn. Soc., 1890), Prouho (“Sur Dorodda^," Arch. Zool. Exper,, 
1888), and many more, need only bo mentioned to recall tlio great 
advance that has l)oen marie. In physiology may be instanced W. 
B. Carpenter’s proof of the nervous nature of the ehamborod organ 
and axial cords of crinoids {Proc. Roy. Soc., 1884), the researches of 
Durham Jmm. Micr. Sci., 1891) and others into the wander- 

ing cells of the body -cavity, and the study of the deposition of the 
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flkoletal Bubfitanoe (** stereom ") by Th6el (in Fe^AOcrifipr JAU^eborgy 
1806). Knowledge of the development has been enormously ex- 
tended by numerous embryologists, e.g.y Ludwig {op» eU,), MacEiride 
(** Asterma gibbosa,” QuaH. Jimm, Micr, Set,, 1806), Buiy (Quart, 
Jowm, Mier, Sci,, 1889, 1895), Seeligor (on **Antedon,*^ JSool, 
Jahrb,, 1893), Goto (**ABt6ria8 ijallida,*’ Joum, Coll. Sci, 

1896). Grave (“Ophiura," Mem, JohmHopkinit Unvo.y 1899], Th5ei 
(“ ^ninooyamuM/’ Nov. Act. Sue, Sci, UpttaZay 1892), Semon 
(*' Synapta,’’ </e7Ui. Zdtschr.y 1888), and Lov^n {opp, and 

though the theories based thereon may have been fantastic and 
contradictory, wo are now ntar the time when the results can be 
co-ordinated and some agreement reached. But the scattered 
details of comparative anatomy are capable of manifold arrange- 
ment, while tlie iialim|west of individual development is not 
merely fragmentary, but often him the fragments misplacsed. The 
morphologist may projjosc classificAtions, and the embryologist 
may erect gcntialogical trees, but all schemes which do not agree 
with the cHrcct evidence of fossils must be abandoned ; and it is 
this evidence, above all, that gained enormously in volume and 
in value during the last quarter of the 19tn century. The 
Silurian crinoids and cystids of Sweden have boon iilustratixl in 
Angelin's Iconographm CrhutUleorumy 1878 ; the Palieozoic crinoids 
ami cystids of Bohemia arc dealt with in Barrande’s SysUme 
SilurUny 1887 and 1899 ; I'. 11. Carpenter published irii])ortaut 
iia}ters on fossil e.riuoids in the Joimidl of the Geological 
Society, on Cystidcio in that of the Linnean Society, 1891, and, 
together with K. Etheridge, jun., compiled the large CataZomie 
of lilaatoidea in the JirUinh museum^ 1886; 0. .laokcl, in addi- 
tion to valuable studios on crinoids and cystids appearing in the 
Zeiischrlfl of the German Geological Society, has ])ublisned the 
first volume of Die Stnnvineegeftckiehte der Pelmatozoen (Berlin, 
1899), a richly suggisstive work ; the Mesozoic Echinoderms of 
Franco, Switzerland, and Portugal have been made known by 
1*. do Loriol, G. H. Cotteau, J. Lambert, V. Gautliier, and 
others (see PaUemtologU Pran^atRey Mem. Soe, PaUonUol, de la 
SniRRey TrabalhoH Comm. Ce-ol. Portugal y Ac.); a beautiful and 
interrating Devonian fauna from Bundeubach lias been described 
by Follmaun, Jackid, and esjiecially Stiirtz (see Vcrhaivdl. wU. 
Verein preuHS, Phemlandey Palceont, Abhaiidl.y and PdlatorUo- 
graphicf^; while the multitude of North American iiabeozoic crinoids 
nos iMien attacked by Wachsmuth and Springer in the Proceed- 
ings of the Philadclpfiia Academy and the Memoin of the Harvard 
Museum (1897). 

The vast mass of material made known by these and 
many other distinguished writers has to be included in 
our classification, and that classification itself must \)o 
controlled by the story it reveals. Thus it is that a 
change, characteristic of modem systematic zoology, is 
affecting the sulMlivisious of the classes. It is not long 
since the main lines of division corresiionded roughly to 
gajis in geological history : the orders were Palieocrinoidea 
and Neocrinoidca, Palechinoidea and Euechinoidea, Pala?- 
asteroidea and Kuastcroidoa, and so forth. Or divisions 
were luised uixiii certain modifications of structure which, 
as we now see, affected assemblages of diverse affinity: 
thus both Blastoidea and Euechinoidea were divided into 
Hogularia and Trregularia ; the Holothuroidea into Pneu- 
mophora and Apnournona; and Crinoids were discussed 
under the heads “ stalked ” and “ unstalked.” The liarricrs 
between these groujis may lie regarded as horizontal planes 
cutting across the branches of the ascending tree of life 
at levels determined chiefly by our ignorance ; ns know- 
ledge increases, and as the conception of a genealogical 
classifleation gains acceptance, they are feeing replaced by 
vertical partitions which separate branch from branch. 
The changes may be appreciated by comparing the sys- 
tematic syno|:)ses in the Treatise on Zoologyy edited by Hay 
Lankester, with the classification adopted in the article in 
Efu:y. BHt.y 9th ckI., vol. vii., or in any zoological text-book 
contcmt)orary therewith. In the present stage? of our know- 
ledge these minor divisions are the really important ones. 
For, whereas to one brilliant suggestion of far-rcaching 
homology another can always be opjx>sed, by the detailed 
com})arison of individual growth-stages in carefully selected 
series of fossils, and by the minute application to these of 
the principle that individual history rei^oats race history, 
it actually is jwssible to unfold lines of descent that do 
not admit of doubt. The gradual linking uf) of these will 


manifest the true genealogy of each class, and reconstruct 
its ancestral forms by i^roof instead of conjecture. The 
problem of the interrelations of the classes will thus be 
reduced to its simplest terms, and even questions as to the 
nature of the primitive Echinoderm and its affinity to the 
ancestors of other phyla may become more than exercises 
for the ingenuity of youth. Work has been and is being 
done by the laborious methods here alluded to, and though 
the diversity of opinion as to the broader groupings of 
classification is still restricted only by the number of 
writers, wo can point to an ever-increasing body of assured 
knowledge on which all are agreed. Unfortunately 
such allusion to these disconnected certainties as alone 
might be introduced here would be too brief for com- 
prohensiou, and we are forced to select a few of the 
broader hyjiothoses for a treatment that may seem dog- 
matic and prejudiced. 

Calydnal .TTwon/.— The theory winch had most influence on the 
conceptions of EchiiiodcrniM in the two concluding decades of the 
19th century was that of Lov^n, elaborated by P. H. Car]^nter, 
Sladon, ana others. This, which may be called the ctHydnal 
theoiy, will be appreciated by coni|)ariug the structui’c of a simple 
orinoid with that of some other types. A crinoid reduced to its 
simplest elements consists of throe principal portions — (i.) a theca 
or test enclosing the viscera ; (ii.) five arms stretching upwanls 
or outwards from the thcea, sometimes single, sometinies branch- 
ing ; (iii.) a stem stretching downwards from the thcea and at- 
taching it to the sea-floor (sec Fig. 1). Tliat part of the theca 



below the origins of the free arms is called the dorsal cup” ; the 
ventral part above the origins of the arms, serving as cover to the 
eii)», is known as the “tegmen.” All these T»rts are BUp|K>rt^ by 
plates or ossicles of crystalline carbonate of lime. The cup, in its 
simplest form, consists of two circlets of five plates. Ewh plate 
of tne upper circlet supports an arm, and is called a ** radial ” ; the 
})lates of the lower circlet, the “basals,” rest on the stem and 
alternate with those of the upper circlet, f.c., are iiitorradial in 
position. Some crinoids have yet another circlet below these, the 
constituent plates of which are called “infraljasals,” and are 
situated nMially. The tegmen in most primitive forms, as well 
as in the embryonic stages of the living Antedon (Fig. 2), consists 
of five large triangular plates, alternating with the radials, and 
called ** orals,” because tnoy roof over the mouth. In addition to 
those three or four circlets of plates, two other elements were once 
supposed essential to the ideal crinoid ; the dorso-central and the 
oro'centrai. The former term was applied to a flattened ]>late 
oljserved in the embryonic stage of a single genus (Antedo?i) at 
that end of the stem attached to the sea-floor, and comparable to 



ECHINODERMATA (>19 


r.pc 


Hie foot of a nvine-glass (Fig. 2). In some crinoids which have no 
trace of a stem MarmpUes) a iioutagonal plate is found at 
the bottom of the oup^ where the stem 
would naturally have arisen (“ora^e*’ 
in Fig. 1) ; and since it was believed 
that the stem always grew by addition 
of ossicles immediately below the infra- 
basals, it was inferred that this mu- 
tagonal plate was the centro-dorsal iii 
its primitive position, as though the 
wine-glass had been evolved from a 
tumbler by pulling the bottom out to 
form the foot. The oro-central was, it 
must be admitted, a theoretical concep- 
tion due to a desire for symmetry, and 
was not confirmed by anything better 
than some oiToneous observations on 
certain fossUa, which were opposed to 

showinir the foot-plate or 
"donio-central** fit at the 
end of the stem col. dome 
of the thecal plates, infra- 
boaolfl IBt boiiale J3, and 
orala 0 ore forminK around 
the body-cavitiea r.pc and 
l.pe; p is the wator-ttore. 
Seetiger.) x as 
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show a plate at the oral jx^le between the 
five orals ; but this plate, so far as it exists 
•at all, is now known to be nothing but 
an oral shifted in position. The thoorv 
was that all the plates just described, 

And more i»rticularly those of the cup, 
which were termed “the calyciual sys- 
tem,” could bo traced, not merely in all 
crinoids, but in all Echiuoderms, whether 
lixed forms such as cyatids and blastoids, or free forms such as 
ophiuroids and echiuoids, even — with the eye of faith — in holo- 
tuuriauB. It was admitted that these elements might atrophy, 
or be displaced, or be otherwise obscured ; but their complete and 
symmetrujal dis^Kisition was regarded as typical and original. 
Thus the genera exhibiting it wore rogardea as primitivo, and 
those orders and classes in which it was least obscured were sup- 
ll)osed to apiiroaoh most nearly the ancestral Kchinoderm. Every- 
•one knows that an “apical system,” composed of two drcleis 
known os “genitals” or basals pd “oculars” or radiala, otsmrs 
round the aboral jiolo of echiuoids (Fig. A), and that a few' 



o* freo-moving Echinoilerms. 
**/^^^*^\* seorurchin ^vith a sur-aool plate 
ophintid XAmphiwa) ; D young sta^h 

•genera (e.y., ScUenm, Fic. 8, B) iiossess a sub-central plate (the 
sur-anal ), which mi^it bo identified with the contro-dorsal. 
fp-” ? nx?'® case that many asterids (Fig. 3, D) and ophiurids 
(tig. 8, C) have a similar OTangemeut of plates on the dorsal (i,e., 
■aboral) surface of the disc. Accepting the homology of these 
apical systoms with the calyoinal system, the theory would regard 
the alwal pole of a sea-urchin or starfish as corresponding in 
overythiim, except its relations to the sca-fioor, with the aboral 
pole of a fixed cchinoderm. 

The toeory has been vigorously opposed, notably by Somon 
Xojj, ett,)f who saw in the holothurians a nearer approach to the 


ancestral form than was furnished by any oaly<uilatc eclnnodt riii, 
and by the Samsius, who derived tlie echiuoids from the liolo- 
thiirians through forms with flexible tests (Echiiiothurida!, which, 
however, are now known to be sxiecialized in this resx» 0 (jt). The 
support that ap[jeared to bo given to the theory by the presence of 
supposed calycuial plaUs in the embryo of echiuoids and astemids 
has been, in the opinion of mai^, undermine] l>y Mae Bride (ojk cU. ), 
who has insisted that in the fixed stage of the developing starlish, 
A8te.nn^t^ the relations of those jdates to the stem are quite diiferent 
to those which iliey hear in the develo])ing and adult oriuoid. 
But, however correct the observations and the homologies of 
MacBride may b(', they do not, as Bury (op. cit . ) has well pointed 
out, aflbrd sufliciout grounds for his inference that the abactinal 
(I.C., aboral) x^oles of starfish and crinoids are not eoni])arablo with 
one another, and that all conclusions based on the 8 UP(k>s(m] 
homology of the dorso-central of ochinoids and asteroids with that 
of crinoids are incorrect. Buiy himself, however, has inflicbsl a 
severe blow on the theory by his proof that the so-tsalled oculars of 
Echinoidoa, which were supposed to represent tin- ratlials, are 
homologous with the “terminals” (i.r., the plates at the tijw of 
the rays) in Astoroidea and Ox>hiuroidoa, and then-fore not homo- 
logous with the radially dis^xised plates often sern around the 
aboral xxile of those animals. For, if these radial constituents of 
the 8U])posed apical system in an ox>hiurid have really some other 
orlmn, why can wo not say the same of the supj) 08 ed Ijasals < 
Indeed, Bury is constrained to admit that 1h(» view of Semon and 
others may be correct, and that these so-nallod caiycinul systems 
may not be heirlooms from a calyculatu aucostoi, Ltut may have 
been mde))cndently develoiwd in the various classes owing to the 
action of similar causes. That this view must be correct is urged 
by students of fossils. Palseontology lends no siipisjrt to the idea 
that the doi-so-ceiitral is a primitive element ; it exists in none of 
the early echiuoids, but its origin from the minor jtlates around 
the anus is stien in the Saleniiiue. There is no reason lo supxxjse 
that the central axscal plate of certain froe-swimiiiing crinoids has 
any more to do with the distal foot-plate of the larval AiUaion 
stem than has the so-called ceiitro-dorsal of AiUedon itself, which 
is nothing but the compressed proximal end of the stem. As for 
the siip|»oHiid basals of EchinoidcA, Astoroidea, and Ophiuruidea, 
they are scarcely to Ijo distinguishetl among the ten or more small 
plates that surround the anus of JhlhriocLmriitt which is the oldest 
and ))rohab1y the most ancestral of fossil sea-urchins (Fig. 5). A 
calyciual system may he quite apparent in the later Oxmiuroiilea 
and in a few Asteroidea, 1)ut there is no trace of it in the older 
Palaeozoic types, unless wt? arc to transfer the appellation to the 
tenninals. Those i»latos are perha|)s constant throughout sea- 
urchins and starfisn (though it would puzzle any one to detect 
them in certain Silurian echiuoids), and they may be traced in 
some of the fixed echiuoderms ; hut there is no proof that they 
represent the radials of a Bimx>le crinoid, and there are certainly 
many cystids in which no such existed. Lov^n and M. 

Ncumayr adduced the Triassic wA-urchiii Tiarcchinus^ in which 
the apilAl system forms half of the test, as an argument for the 
origin of Biminoidea from an ancestor in which the apical system 
was of great imi)ortancc ; but a genus appearing so late in time, in 
an isolated sea, under conditions that dwarfed the other echinoid 
dwellers therein, cannot seriously be thought to elucidate the origin 
of pre-Siluriaii Echinoidea, and the recent discovery of an inter- 
meaiato fonu suggests that we have here nothing but degenerate 
d(:scendaut8 of a well-known Palteozoic family (Lepidocentridie). 
Hut to imrsuc the tale of isolated iiistauces would w wearisome. 
The calyciual theory is not merely an assertion of certain homolo- 
jiios, a few of which might bo disputed without affecting the rest : 
it governs our whole conception of the echinoderms, bceanso it 
iuiX»lies their descent from a calyoulate ancestor — not a “erinoid- 
phantom,” that bogey of the Sarasins, but a form with definite 
jdates subject to a ([uinqueradiate arrangement, with whit-h its 
internal organs must likewise have been correlated. To this in- 
genious and plausible theory the revelations of the rocks arc more 
and more believed to be opposed. 

Pentactcea Tfieonj . — In opjxisition to the calycinal theory has 
been the PentetcUea theory of Semon. There nave always been 
many zoologists pre))arud to ascribe an ancestral character to the 
holotimrians. The absence of an a|)ical system of plates ; the fact 
that radial symmetry has not affected the generative organa, as it 
lias in all other recent classes ; the well-devolotiod muscles of the 
body-wall, sux>posed to be directly inherited from some worm-like 
ancestor ; the presence on the inner walls of the hodv in the family 
Synaptidm of ciliated funnels, which have been rashly coTn]>ai*(Hl to 
the excretoiy organs (nepliridia) of many worms ; the outgrowth 
from the rectum in other genera of caeca (Guvierian organs and 
respiratory trees), wliicli re^ the anal glands of the Gephyreaii 
worms ; the absence of podia (tube-feet) in many genera, and oven 
of the radial uater-vessels in Synaptidae; the alisence of that 
{leculiar structure known in other echinoderms by the names 
“axial organ,” “ovoid gland,” Ac.; tlie simpler form of the 
larva — all those features have, for good reason or bad, been 
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rcgtirded as primitive. Sonic of the more stiikinff of these features 


are contined to Syuaptidee ; in that family too the absence of the 
radial water-vessels nom the adult is corre- 
lated with continuity of the circular muscle- 
layer, while the gut xims almost straight 
from the anterior mouth to the posterior 
anus. Early in the life-history of SyimpUi 
occurs a stage with five tentacles around the 
mouth, and into those iiass canals from the 
water-ring, the radial canals to the body- 


wall making a sul ^ 
y, appearance (Fi 



stage in the develc^ 
ment of Syna^a. T, 
the live intermdlal ten- 
tacles; M. the water- 
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wate^ring,from which 
hangs a Poliaii vesicle 
Vb\ 06 , supposed oto- 
eyata ; tn, fongitudinal 
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^meters. 


|uent, and only tem- 
[g. 4). Semon called 
this stage the PefUactulttf and supposed that, 
in its early histoiy, the class had passed 
through a similar stage, which he called the pio. 4 .— The PeTUaetuia 
reiUacf.tm, and regarded as the ancestor of 
all Kchinoderms. It has since been proved 
that the five tentacles with their canals are 
inierradial, so that one can scarcely look 
on the PcnUa^ctula as a primitive stage, 
while the apiiarcnt simplicity of the Synap- 
tidte, at least as coni|)ared with other holo- 
thurians, is now bidioved to be the result of 
regressive changes. The at all 

events as it B])rang from the brain of Somou, 
must ])uss to the limbo of mythological an- 
cestors. 

Pelmatozoic Theory, — The rejection of the oalycinal and Pen^ 
tacUca tlieorios need not scatter our conce])tiou8 of Echinoderm 
stniotnre back into the chaos from which they seemed to have 
emerged. TIic idea of a calyculate ancestor, though by no means 
(connoting fixation, turned men's minds in the direction of the 
fixed forms, simply because in them the calyx was best devcl- 
o|)eii. The Pentetetaia again suggested a search for some primi- 
tive ty |)0 in whifdi quiiiqueradiato symmetry was exhibited in 
eircumoral aptiondages, but hod not afiected the nervous, 
water-vascular, muscular, or skeletal systems to any groat 
extent, and the generative organa not at all. Study or tho 
earliest larval stages has always led to the conclusion that the 
h^ihiiiuderma inuNt have descended from some freely-tnovitig 
form with a bilateral symmetry, and, connecting this with tho 
ideas just moiitionod, we reach the conception that this sup- 
]K>8cd bilateral ancestor (or Dipleurula) may have become fixed, 
and may have gradually acquired a radial symmetry in con- 
secpionce of its sedentary inode of life. The different extent of 
<iuin(|ueradiato symmetry in tho different classes would thus 
aei)e]id on the i>criod at whujh they diverged from the sedentary 
stock. The tracing of this history, and the explanation of the 
general characters of EcliinodtM'ins and of the differentiating 
features of the classes in acconlance therewith, constitutes tho 
PelnuUozoic theory. 

Tho word Polmatozoa” literally moans “stalked animals,** 
but the name is now used to denote all Cystidoa, Bluatoidea, 
Crinohlea, and Kdrioasteroidea, as omxiscd to the other classes, 
which may bo (Milled Elouthorozoa. Many Polmatozoa have, it is 
true, no stalk, while some are freely-moving, but all a^eo in^ the 
]x) 8 S 088 lon of cciiain (tharaciers obviously connected with a fixed 
mode of life. Thus, tlio mouth Is central and turned away from 
the sea-floor ; tho animal does not seize its food by tentacles, liuibs, 
or jaws, neither does it move in seanth of it, but a series of ciliatori 
grooves which radiate from the month sweep along currents of 
water, in the eddies of w'hich minute food’TNirtioles are caught up 
and carried down into tho gullet ; tlio undigested food is driven 
out through an anus which is on the upper or oral side of the 
theca, but as far distant as practicable from the month and ciliated 
grooves. Such charac^ters are found in any primitive, sedentary 
^iip. More peculiarly Kchinoderm features, in which the 
Pelmatozoan nature is nianifest, are the enclosing of tho viscera 
in a calcified and plated the(!a, for protection against those 
miemies from which a fixed animal cannot flee ; tho development, at 
the al^oral })o]e of this theca, of a motor iiorvc-ccntre ^ving off 
branches to the stroma connecting the various plates of the theca 
and of its brachial, anal, and columnar extensions, and thus 
co-ordinating the movements of tho whole skeleton ; the absence of 
suckers from tlie podia, which, when present, are respiratory, not 
locomotor, in function. There arc other features of most, if not 
all, Pelmatozoa that appear to bo due to a fixed existence, but 
those are also found in uie Eleutherozoa. The Pelmatozoic theory 
thus regards tho Pelmatozoa as the more ancestral forms, and 
the Polmatozoaii stage as one that must have^ been passed 
through by all Echinodernis during their evolution from the 
Dipleurala, It might 1)6 possible to prove tho origin of all 
classes from Polmatozoa, without thereby explaining the origin of 
such fundamental features as radial symmeti^, the developmental 
metamorphosis, and the torsion that affects both gut and body- 
oavities auring that process ; but the acceptance of a JHpleurula 
as the common ancestor necessitates an explanation of these 


features. Such explanation is an integral part of the Pelmatozoio 
tbeoiy, but is provided ^ no other. 

The evidence for the Pelmatozoio theory is supplied by palieon- 
tology, embxyolqgy, the comparative anatomy of the dosses, and a 
consideration of other phyla. Palnontology, so for as it goes, is a 
sure guide, but some of tne oldest fosstiiferous rooks yield remaina 
of distinoUy differentiated crinoids, asteroids, and echinoids, sa 
that the problem is not solved merely by collecting fossils. Two 
lines of argument appear fruitful. First, a oomparison of the- 
relative iiurnbera of the representatives of tho vanous classes at 
different epochs ; acooiriing to this they may be placed in tho 
following order, with the oldest first : Cystidea, Orinoidoav 
Blastoidea, Asteraidea, Ophiuroidea, Echinoidea. As for Holo- 
thuroidea, the fossil evidence allows us to say no more than that 
the class existed in early Carboniferous times, if not before. The 
second method is to work out by slow and sure steps the lines of 
descent of the different families, orders, and classes, and so either 
to arrive at tho ancestral form of each class, or to plot out the curve 
of evolution, which may then legitimately be projected into “the 
dark backward and abysm of tinm.** In this way the many highly 
modified orders of Cystidea may bo traced back to a simple, many- 
plated ancestor with little or no radiate symmetry (see below). 
All the complicated structures of Blastoidea are evolved from a 
fairly simple tym, which in its turn is linked on to one of the 
cystid orders. That the crinoids are all deduciblo from some such 
simple font! as that above described under the head “calycinal 
theory,** is now generally admitted. Although, in the extreme 
correlation of tho radial food-grooves, nerves, water-vessels, and so 
forth, with a radiate symmetry of the theca, such a type difl'era 
from the Cystidea, while in the jiotisession of jointed processes from 
the radial plates, bearing tho grooves and tho various l)ody- 
systems outwards from tho theca, it differs from all other 
Echinoderms, nevertheless ancient forms are known which, if they 
are not themselves the actual links, suggest how the crinoid typo 
may have l>o6n evolved from some of ^0 more regular cystms* 
Tho fourih (dass of Polmatozoa — the Edrioastcroidea—diflei's from 
tho others in the structure of its ambulacra. As in all Pelmatozoa,. 
these seem to have liomo ciliated food-grooves x^otcctcd by 
movable covoring-plaiejt (Fig. 11). Beneath each food-groove was a 
radial water- vessel and probably a nerve and blood-vessel, all which 
structures passed cither L>ctwecn certain regularly arranged thecal 
plates, or along a furrow floored by those plates, which were then 
in two alternutiiig series. The important and distinctive feature 
is tho presence of pores between the flooring-plates, on either 
side of the groove ; and these, we cannot doubt, served for the 
iwssage of podia. Thus in a highly developed edrioastcroid, such 
as EdriooJdcr itself (Fig. 11), there was a true ambulai^rum, appar- 
ently constructed like that of a starfish, but differing in the pos- 
session of a ciliated food-groove protected by covering-plates. The- 
siiupler forms of Edrioastoroidea, with their more sac-like body 
and undifferentiated plates, may well have been derived from early 
Cystidea of yet simpler structure, and there seems no reason to 
follow Jaekefin regarding tho class as itself the more primitive.. 
Turning to fossil ABteroi(iea, we find the earlier ophiurids scarcely 
distinguishable from the asterids, while in the alternation of the 
ambulacrals, which undoubtedly correspond to the flooring-platea 
of EdriotuteTf both groups appoaoh tho Pelmatozoan type. These 
facts have been expressed by StUrtz in his names Encrinasterise and 
Opbio-encrinasteriae. There is no difficulty in deducing the highly 
diflerentiated asterids and ophiurids of a later day from these 
simpler types. The evolution of tho modem Echinoidea from 
thoir Palmozoio ancestors is also well understood, hut in this rase 
the anoostral form to which the paleeontologist is led does not at 
first sight present many resemblances to the Pelmatozoa. It is, 
however, characterized by simplicity of stractnro, and a short 
description of it will servo to clear the problem from unnecessary 
difficulties. BothrioeidariB (Fig. fi), a small echinoid from the 
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Fio. 6.— BoMrioddofit gMndut. A, from the side ; B, the plates around 
the aboral pole. iABer Jaekel.) Tho short spines which were 
attached to toe tuberdei are not drawn. 


Ordovician rocks of Esthonia, is in essential structure just tho 
form demanded by comparative paleontology to make a starting- 
point. It is spheroidal, with tne mouth and anna at 0 {)po 8 ito 
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pies ; there are ftve ambulacra, and the amliulaoral plates are 
targe, simple, and alternating, each Iniing |)ieroed by two |)odial 
pres which lie in a small oral depression ; the ambulaorals next 
the mouth form a closed ring of ten plates ; the interanibulacrals 
lie in single columns between the ambulacra, and are seprated 
from the mouth-area by the proximal ambulacrals just mentioned, 
and sometimes by the second set of ambulacrals also; the 
ambulacra end in the five oculars or terminals, which meet in 
a ring around the anal area and have no jHidial pres, but one of 
them serves as a madreprite ; within this rinn is a star-shapd 
area filled with minute irregular nlates, none of which can safely 
be selected as the homolomes of the so-called basals or genitals of 
later forms ; within the ring of ambulacrals around the mouth are 
five somewhat pintcd plates, which Jaekel regards as teeth, but 
which can scarcely be homologous with the interradially placed 
teeth of later eohinoids, since they are radial in psition ; small 
spines are present, especially around the podial pros. The 
psition of the pros near the centre of the amhulaorals in 
JSothrioeidaria need not be regarded as primitive, since other early 
Palieosoic genera, not to mention the young of living forms, show 
that the tiodia originally passed out between the plates, and were 
only gradually surroundea by their substance ; thus the original 
structure of the eohinoid ambulacra differed from that of the early 
asteroid in the position of the radial vessels and nerves, which 
hero lie beneath the plates instead of outside them. To this pint 
we shall recur ; plieontology, though it su^ests a olue, does not 
famish an actual link either between echinoidM and astcroidoa, or 
between those classes and Pelmatozoa. 

The argument fram embryology leads farther liack. First, as 
already mentioned, it outlines the general features of the 
Dipleurula; secondly, it indicates the way in which this free- 
moving form became fixed, and how its internal organs were 
modified in consequencie ; but when we, seek, thirdly, for light on 
the relations of the classes, wo find the features of the adult 
coming in so rapidly that such intermediate stages as may have 
existed aro either squeezed out or profoundly modified. The 
difiicnlty of roaring tho larvte in an aquarium towards the close of 
the metamorphosis may account for tho slight information available 
concerning the stages that immediately follow tho embryonic. 
Another difficulty is duo to the fact that the typs studiod, and 
cspcially tho crinoid Aniedorif are highly spcialized, so that some of 
the embryonic features are not really primitive as regards the class, 
but only as regards that particular genus. Thus inferences from 
embryonic development need to lie checked by mlieontology, and 
supplemented by comparison of tho anatomy of otlier living genera. 

Miimtti anatomical research has also aided to establish tho 
Pelmatozoic theory by the gradual recognition in other classes of 
featui-ea formerly supposed to be confined to Pelmatozoa. Thus the 
elements of the Pelmatozoan ventral groove are now detected in so 
different a structure as the eohinoid anumlocniin, while an aboral ner- 
vous system, the diminished representative of that in crinoids, has 
lieon trace I iu all Kloutherozoa except Holothurians. Tho broader 
theories of modem zoology might seem to have little bearing on tho 
Kchinoderma, for it is not long since the study of tliese animals 
was compred to a landlocked sea undistuvliod by such storms as 
rage around the origin of tho Vertebrata. This, liowcver, is no 
more tho case. Tlio conception of the DvplmrvXa derives its chief 
weight from the fact that it is comprablo to the early larval forms 
of other primitive coelomate animals, such as ialanoglomis^ 
P/iormiHj Cluetognatha, Brachiopoda, and Biyozoa. So too tho 
oxplanation of radial symmetry and torsion or organs as due to a 
Pelmatozoic mode of life finds confirmation in many other phyla. 
Instead of disoussiug all these questions separately, with the details 
necessary for an i^equate presentation of the argument, we shall 
now sketch the history of the Echiiiodorms in accordance with 
the Pelmatozoic thoo^. Such a sketch must pass lightly over 
deliatable ground, and must consist largely of suggestions still in 
need of confirmation ; but if it serves as a frame into which more 
precise and more detailed statements may lie fitted as they come 
to tlie ken of the reader, its object will bo attained. 

Emlutiofi of the JSchinodemM , — It i» roasonablo to 
Aiipliose that the Cnelomata — animalH in which the body- 
cavity is divided into a gut pacing from mouth to anus 
and a hollow (coelom) surrounding it — ^were derived from 
the simpler Coelentera, in which the primitive body-cavity 
^archenteron) is not so divided, and has only one aperture 
serving as both mouth and anus. We may, with Sedgwick, 
suppose the coelom to have originated by the enlargement 
and separation of pouches that pressed outwards from 
the archenteron into the thickened body-wall (such 
structures as the genital pouches of some Coelentera, not 
yet shut off from the I’est of the cavity), and they would 
probably have been four in number and radially disposed 
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about the central cavity. Tho evolution of this cavity 
into a gut is foreshadowed in some Cmlentera by the 
elliptical shape of the aperture and by the development 
at its ends of a ciliat^ channel along which food is 
swex)t ; we have only to suppose the approximation of the 
sides of the ellipse and their eventual fusion, to complete 
the transformation of the radially symmetrical Ccelenterait^ 
into a bilaterally symmetrical Coelomate with mouth and 
anus at opiK)site ends of the long axis. We further supiKjse 
that of the four coelomic pouches one was iu front of 
tho mouth, one behind tho anus, and one on each side. 
Such an animal, if it ever existed, probably lived near 
the surface of the sea, and even here it may have 
changed its medusoid mode of locomotion for one in tho 
direction of its mouth. Thus the bilateral symmetiy 
would have been accentuated, and the organism slia^KMl 
more definitely into three segments, namely, (1) a preoml 
segment or lobe, containing the anterior ccelomic. cavity ; 
(2) a middle segment, containing the gut, and the two 
middle coelomic cavities; (3) a jiwsterior segment, con- 
taining the posterior ccelomic ciivity, which, however, 
owing to the backward prolongation of the anus, became 
divided into two — a right and left jwsterior ccelom. Each 
of these cavities presumably excret^ waste products to the 
exterior by a jjore. There was probably a nervous areti, 
with a tuft of cilia, at the anterior end ; while, at all events 
in forms that remained }X)lagic, the ciliated nervous tracts 
of the rest of the hotly may be supix)sed to have become 
arranged in bands around the botly-segmente. Such a form 
as tliis is rouglily represented to-day by the Actinotrocha 
larva of PhoroniH^ tho im 2 x)rtauce of which has lieen 
brought out by Masterman. But only sliglit moditicatiuns 
are required to produce the Tornaria larva of the Kntero- 
pueusta and other larvie, including the Bi)ecial ty ])0 that is 
inferred from the Dlplew^da larval stages of recent forms 
to have characterized the ancestor of tho Kchinodenns. 
We cannot enter here into all the details of comjxirison 
between these larval fonus; amid much that is hy|M>- 
thetical a few homologies are widely acce])ted, and the 
preceding account w ill show the kind of relation that the 
Echinoderms l^ear to other animals, including wliat arc now 
usually regarded as the ancestors of the Chordatti (to which 
back-boned animals l)elong), as well as the nature of tlie 
evidence tliat their study has been, or may be, made to yield. 
How the hyjK>thetical Dipleunda became an Echinoderm, 
and how the primitive Echinoderms diverged in structun; 
so as to form the various classes, are questions to which 
an answer is attempted in the following paragraphs : — 

Confining our attention to that form of Dipleurula 6) 
which, it is suiq>oscd, gave rise to the Ecliiuodernia, wo infer 



Fio. 6.— Diafframmatio reconstruction of Dipleurula. The creature is 
represented crawlinsr on the sea-floor, but it may equally well have 
been a floating animal. The c:iliated bands are not drawn. 


from embryological data that its special features were as fol- 
low The anterior coelomio cavity was wholly or i»artially 
divided, and from each half a duct led to the exterior, 
opening at a pore near the middle line of the back. The middle 
cavities were smaller, and the ducts from them came to unite 
with those from the anterior cavities, and no longer opened 
directly to the exterior; whether these cavities were already 
specialised as water-sacs cannot be asserted, but they certainly had 
lieoome so at a slightly later stage. The posterior cavities wxre tho 
largest, but wliat had become of their original opening to tho exterior 
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is uncertain. The genital j^roducts were derived from the lining of 
the crelomic cavities, but it would not be safe to sajr that any 
{Mirticular region was as yet specialized for generation. The 
epithelium of the outer surface was probably ciliated, and a 
Iiortion of it in the preoral lobe differontiated as a sense-organ, 
with longer cilia and underlying nerve-centre, from which two 
nerves ran bank below the ventral surface. Into the spMe between 
the walls of the (jcelom and the outer body-wall, originally filled 
with jelly, definite cells now Meandered, chiefiy derived from the 
ooelomio walls. Some of these cells produced muscles and 
connective tissue ; others absorbed and removed waste products, 
iron salts, calcium carbonate, and the like, and so were ready to bo 
utilized for the deposition of pigment or of skeletal substance. In 
some of these rosjkects the DipUunUa may have diverged from the 
ancestor of Enteropneusta and of other animals, but it could not 
as yot have been recognized as echinodermal by a zoologist, for it 
presell t(Kl none of the structural peculiarities of the modern adult 
cchinoderm. 

Now ensued the great event that originated the phylum — the 
discovery of the sea-fioor. This being aptirehended bv the sen- 
sory anterior end, it was by that end that tlie IHpUumla attached 
itself ; not, however, by the jiole, since that would have interfered 
at once with the sensory organ, but a little to one side, the right 
side being the one ohoson for a reason we cuuinot now fathom ; it 
may be that fixation was facilitatiHl by the ]ire8ence of the ])orc on 
that side, and by the utilization of the excretion from it as a 
cement. The first result was that whieh is always seen to follow 
in such eases— tlie jiassago of tlie mouth towards the ujiper stirfacio 
(Fig. 7). As it iiassed up along tlie left .side, the gut caught hold 
of the loft water-sac aud pulled it upwards, cturviug it in the pro- 
<{ess ; this heing attaelied to the left duct from the anterior body- 
cavity, this structure with its wator-xiore was also xmlled up, and 
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Fia. 7.— Diagrammatic reconstruction of primitive Pelmatozodn, seen from 
the side. Tho plates of the teat are not drawn ; their probable a])|)oar- 
aiiee may be gathered from Fig. S. 

the iioro came to lie between mouth and ariius. Tho forward portion 
of the anterior ooeloin shared in the oonstrictiou and elongation of 
the preoral lolie ; but its hinder })ortion was dragged u]i along with 
the water-XK)re and formed a canal lying along the outer wall (the 
parietal canal). As the gut coiled, it pressed inwards the middle 
of tho loft posterior coelom of the DipteunUa^ and drew the whole 
towards the mouth, while the crurresponding cavity on the right 
WM preHWHl do^ l.y 
the stomach towards tlie 
fixed end of the animal 

aud became involved in AJ Vv‘'r^-dxJf^ a/rajt. 

tho elongation of that 
region. Those changes, 
wliieh may still be traced 
in the development of 
A^Uedmif resulted in tho 
primitive Pelmatozoiin 
7)f t^epresented in 
the rocks by such a genus 
as jirhtocufftiB (Fig. 8). 

ITio pear-shaped holy is 
encased in a theca formed 
by a number of mly- 
gonal plates, ana is 
attached by its narrow 

eml. On the broad upi>or %,-^Ari$tocyatU bohemieu$; side-view of 
Huriaoe are four openmgs, the theoa. The intemal etruoture may be 
that nearest the centre gathered from Fig. 7. (x|diain.) 
being the mouth, which 

is sat -like, and that nearest the peripheiy being the anus. 
Tho two other openings are minute, ana placed between those 




Fio. 9.‘—Fungoeyitia ratiudma^ one 
of the Diploporlta, in wliioh the 
thecal plates bordering the food- 
grooves are not yet regularly ar- 
ranged. The brachioles are not 
drawn. 


two; one close to the mouth is almost certainly the water- 
tiore, while that nearer the anus is regarded as a genital aperture, 
which of the ooelomio cavities this last is connected with is uu- 
oert^, for there is considerable doubt as to the onm of the 
^ital glands in the embxvonio development of recent eohinoderms. 
It seems clear, however, that there was but a single duct and a 
single bunch of reproductive cells, as in tho holothurians, though 
perhaps bifurcate, as in some of those animals. The lino between 
mouth and anus, along which these openings are situate, oorre- 
spends with the plane of union between the two horns of tho 
curved left posterior ccelom, the united walls of which form the 
** dorsal mesen^rv.** Since this must have, on our theory, enclosed 
the parietal oanai from the anterior (xclom, it is possible that the 
genital products were developed from the lining cells of that cavity, 
and that the mnital iwre was nothing but its original pore not yet 
united with tnat from the wator-sac. The concrescence of these 
pores can be traced in other cystids ; but as the genital organa 
became affected by radial symmetry the original function of the 
duct was lost, and tho reproductive elements escaped to tho exterior 
in another way. Artatocystia may have had ciliated food-groovea 
leading to its mouth, but these have left no traces on the structure 
of the tost. Traces, however, 
arc peroe^iblo in genera believed 
to be doscendi^l from such a 
simple type, and the majority 
may be grou])ed under two lieads. 

One groux) includes those in 
which tho grooves wander out- 
wards from tho mouth over tho 
thecal plates, ivhich gradually 
become arranged regmarly on 
either side of the grooves, while 
further extensions ascend from 
the grooves on small iointed 
X)rooo8ses called ** brachioles*’ 

(Fig. 9). In the other group 
the ^oves do not tend so much 
to stretch over the theca os to 
bo raised away from it on relatively larger brachioles, arising close 
around the mouth (Fig. 10). 

Those two types arc, in the main, correlated with two gradual 
differentiations in the minute structure of the thecal xfiates. Origin- 
ally the calcareous substance of tho plates (steroom) was pierced 
by irregular canals, more or loss vertical, and containing strands 
of the soft tissue (stroma) that doxiosited the storeom, os well as- 
spaces filled with fluid. In the former group (Fig. 9) theso 
canals became connected in xiairs (diploporos) still perpendicular 
to the surface, and this structure, combined with that of the 
grooves, characterizes 
the order — Diplo- 
Xiorito. In tho latter 
group (Fig. 10) tho 
canals, that is to say, 
tho stroma - strands, 
came to lie pi^rallel 
to the surface and to 
cross the sutures be- 
tween the plates, 
which were thus more 
flexibly and more 
strongly united ; sincse 
the canals crossing 
each suture naturally 
occupy a rhombic 
area, the order is 
called Rhombifera. 

At first the grooves 
were three, one pro- 
ceeding from each end 
of the mouth-slit, and 
the third in a direc- 
tion opX)osed to the 
anus; with reference 
to the Polmatozoan 
Btnicture,the anal side 
may be termed pos- 
terior, and this groove 
anterior. Eventually 
each lateral groove 
forked, so that there 
were five grooves. 

These gradumly im- 
X)res8ed themselves on 
the theca and influ- 
enced the arrange- 
ment of the internal organa: it is fairly safe to assume that 
nerves, blood-vess^, and branches firom the water-sao stretched 
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Fio. 10.— CAiroeWmis -atter, one of the Bhombl- 
fern, ehowinf the reduced number and regular 
anrangement of the thecal platea, and the oon- 
centration of the brachioles. (Adapfsd yVvta 
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out along with these grooves, each system stalling from a 
ring around the gullet. At last a quinqueradiate symmetry 
influenced the plates of the theca, partly through the development 
of a plate at the end of each otoovo (terminal), partly through 
plates at the aboral pole of the theca (basals and iufrabasals) 
arising in response to mechanical pressure, but soon intimately 
connected with the cords of an aboral nervous system. Before the 
latter plates arose, the stem had developed by the elongation and 
constriction of the fixed end of the theca, the gradual regiilarization 
of the plates involved, and their coalescence into rings. The 
criiioid ty{)e was difierontiated by the extension of the food-grooves 
and associated org^ans along radial outgrowlhs from the theca itself. 
These constitute the arms (brachia), and five definite radial 
plates of the theca were specialized for their support. These 
radials may be homologous with the terminals already mentioned, 
but this is neither noces8ai*y nor certain. In this development of 
brachial extensions of the theca the genital organs were involved, 
and their rii)e products formed at the ends of the brachia or in the 
branches therefrom. The remains of the original genital gland 
within the theca became the ** axial organ*' surrounded by the 
axial sinus’* derived from the anterior ooelorn, and this again by 
structures derived from the right iKwterior ooslom, which, as explained 
above, had been depressed to the aboral jiole. These last structures 
formed a nervous sheath around the axial sinus with its blood- 
vessels, and iKscumo divided into five lobes correlated with the five 
basals (the “chambered organ”) and forming the aboral nerve- 
centre. Before these changes were complete the Holothurioidca 
must have diverged, by the assumption of a crawling existence. 
Thus in them tlio mouth and anus reverted to opposite poles, and 
only the torsion of the gut and coelom, and the radial extensions 
of the nervous, water-vascular, and blood-vascular systems, testified 
to their Pelmatozoan ancestry. The ciliated ffrooves, no longer 
needed for the collection of fo^, closed over, and are still traceable 
ns ciliated canals overlying the radial nerves. At the same time 
the thecal plates degenerated into spicules. The Edriuasteroidea 
followed adifi'erent Ime to that of the cystids above mentioned and 
their descendants. The theca became sessile, and in its later 
developments much flattened (Fig. 11). Mouth, water-pure, and 



Fio. \l.-~Edr^8ter. A. upper or oral surface of J?, with the 

covering-platee on the anterior and left posterior fo^-grooves, but 
removed from the others, whldh show only the flooring-plates, between 
which are pores ; B, under surface of E, Buchiamut with covering- 

K ates on right posterior and right anterior food-grooves (loft hand 
the drawing). The # denotes the position of tlie anal internulius. 

anus remained as in Aristoeystw, but the five ciliated grooves 
radiated from the mouth between the thecal plates rather than 
over them, and wore, as usual, protected by covering-plates. The 
important feature was the extension of radial canals from the water- 
sac along these grooves, with branches jiassing between the flooring- 
plates of the grooves (Fig. 12, A). The resemblance of the flooring- 
plates to the arobulacral ossicles of a starfish is so exact that one 
can explain it only by supposing similar relations of the water- 
canals and their oranches (podia). On the thinly-plated under 
surface of well-preserved sriecimens of Edrioastcr are soon five 
mterradial swdlinM (Fig. 11, B). These ai’e likely to have been 
piwuced by the ripe genital glands, which may nave extruded 
thmr pr^ucts directly through the membranous integument of the 
under side. No other way out for them is apparent, and it is 
clear that Edrioaster was not permanently and solidly fixed to the 

Now comes a gr^t change, unfortunately difficult to follour 
whether, in the fossils or in the modern emoryos. We suppose 
some suofi form os Edriocuitert which appears to have lived near 
the shore, to have been repeatedly overturned by waves. Those 
that were able to aooommodate themselves to this topsy-turvy 
existonoo, by taking food in directly through the month, survived, 
and their podia gradually speoializM as su^iug feet. Such a form 
as this, when onoe its oovering-plates had atrophied, would be a 
starfish without more ado (Fig. 12, B) ; but the sea-urchins present 


a more difficult problem. We may supjxjse that the radial water- 
canals sank beneath the flooring-plates of tlie grooves, and that 
the covering-plates disappeared, m which case the platen that in 
the echinoid are pieioed by podia would bo boinologouM with the 
ambulatiral ossicles of an asteroid and the flooring-plates of 
Edrioasier, Or we may suppose the canals and other organs to 
have remained as they wore, the covering-plati's to have closed 
liermaueutly over them, merely leaving slits lor the podia iMjtweeu 
them, and the floormg-plates to have disappeared. In either case 
we have to admit a closure of the integument over the ciliated groove 
(Fig. 12, D, just as in hulothurians, since this is necessitated by 


A. Edrioasteroid. 


C. Criuoid. D. Echinoid. 

Fio. 12.-~Dia{rraniinatic sections across the ambulacra of A, 0, Pslma- 
TOZOA, and B, D, Blbi'tiikrozoa, placed in the same i>osition for ooiii- 
porison. St blood-siNices, of whicn the homology is still uncertain. 

anatomical evidence. The genital organs in both Asteroidea and 
Eebinoidea would retain the inierradial |x>Hition they first assumed 
in Edrioaster ; and in Echinoidea their j>riniitivo temporary open- 
ings to the exterior were converted into definite pores, correlated 
with five interradially placed plates at the alK)ral pole. Thfi anus 
also naturally moved to this HU]Mirior and aboral position. In the 
Echinoidea the water-canals and associated stnictures, ending in the 
terminal plates, strotcheil right up to those genital plates ; but in 
the Asteroidea they never reached the aborm surfatse, so that the 
terniinals have always 1>een 8e]>aratcd from the alK)ral pole by a 
number of plates. 

Amdj/ids of Echinoderm Clvaracters, — To follow the 
further evolution of the several classes would reciuirc a 
series of indejiendent articles ; reference must iierforce Ins 
made to works {vide infra) in which this has recently 
been attempted. Regarding the Echinoderms as a whole 
in the light of the foregoing account, wo may give the 
following analytic summary of the characters that dis- 
tinguish them from other ccelomate animals : — 

They live in salt or brackish water ; a primitive bilateral sym- 
metry is still manifest in the right and left divisions of the eiclom ; 
the middle ooclomic cavities are primitively transformed into two 
hydrocmls communicating with the exterior indirectly through a 
duct or ducts of the anterior cfcloiii ; storeom, composoil of crystal- 
line oarbonate of lime is, with few exceptions, dopMitetl by special 
amrcbocytes in the meshes of a mesodermal stroma, chiefly in the 
integument ; reproductive cells are derived from the endothelium, 
apparently of the anterior ccelom ; total segmentation of the ovum 
produces a cosloblastula and gastrula by invagination ; mesenchyme 
18 formed in the segmentation cavity by migration of cells, chiefly 
fVom the hypoblast. Knoum Echinoderms show the following 
features, imagined to be duo to an ancestral imlraatozoic stage : — 
Increase in the coslomie cavities of the left side, and atrophy of 
those on the right ; the dextral coil of the gnt, recognizable in all 
classes, though of^ii obscured ; an incomplete seoondary bilateral- 
ism about the plane including the main axis and the water-pore 
or its successor, the madreporite, often obscured by one or other of 
various tertiary bilateralisms; the development of the hydroccsl 
into a oircumoral, arcuate or ring canal ; development through a 
free-swimming, bilaterally symmetrical, ciliated larva, of which in 
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many cases onlv a portion is transformed into the adult Eohinoderm 
(where care ot the brood has secondarily arisen, this larva is not 
developed). All living, and most extinct, Echinoderms show the 
following features, almost certainly duo to an ancestral Pelmatozoic 
stage An inoouiplett; radial symmetry, of which five is usually the 
dominant number, is sui)orimpo8ed on the secondary bilateralism, 
owing to the outgrowth from the mouth region of one unpaired and 
two paired ciliat^ grooves ; those have a floor of nervous epithelium, 
and are aocomiiainod by subjacent radial canals from the water-ring, 
giving otf latoral podia and thus forming ambulacra, and by a 
jieribiemal system of canals apparently growing out from coelomic 
cavities. All living Echiuoderms have a lacunar, haemal system of 
diverse origin ; this, the ambulacral system, and the cxnlomic 
cavities, contain a fluid holding albumen in solution and carrying 
numerous amoelxK^tes, which are developed in special lymph-glands 
and are callable of wandering through all tissues. The Kcninodernis 
may lie (iividod into seven classes, whose |irobable relations are 
thus indicated 
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AuTHnKrriKN.---Iii addition to the works referred to in the 
opening iiariigra]ih, the following deal with the general subject : — 
Bathku, Gukciouy, and Gooiijiicb. *'£chinoderma," in Lan- 
krstek'h Treatine tm Zoology, London, 1900 . — Bell. Catalogs 
of the British EchiiMdertm is, the British Museum, London, 
1892. — P. H. Oarprnteu. Notes on Echinoderm Morphology,” 
Quart, Jonm, Micr, Sci,^ 1878-1887. — Lang. Text. Bo(m of Com- 
parative AiuUomy^ traiisl., ]iart ii. Ijondon, 1896 . — Ludwig and 
HAM ANN. “ Kchinodermen,'* in Biionn*8 Klassen wnd Ord- 
nuiigen dea Thirrreicha. Leipzig, 1 889— in jirogress. — N kumayr. 
Die Btdmme des Thierreiehes. Wien, 1889. — P. B. and C. F. 
Sauahin. **Uober die Anatomic der Ech'iuothuridou uud die 
Phylogonio der Eohinodermen,” Brgehuiase luUurw. Forseh, auf 
VegloUf Bd. i. Ueft 8. Wiesliadon, 1888 . — Srmon. Dio Homo- 
logieii iunerhalb des Echiuodermenstammes,” Morph, Jahrh,, 1889. 
— Sladen. Homologies of the Primary I^arval Plates in the 
Test of Bracliiato Echiuoderms,” Quart, Jowni, Mier, Sd,, 1884. — 
Eittkl. Jlafidbuch drr , , , PalttozoologiCf i. iip, 808-560. 
MUnchen, 1879 ; also GrundzUgef translatod and reviseci by Eastman 
as Text-Book of ralceont.ology. New York and London, 1899. A 
complete Analytical index to the annual literature of the Echiiio- 
denna has for many years been jiublished in the Zoological Rmn'd, 
London. (k. A. B.) 

EchllirOid^Aa — The Echiuroidoa form a Rmall 
group of marine animals which show in their larval life- 
history a certain degree of segmentation, and arc therefore 
grouped by some authorities os Annelids. Formerly, 
together with the Sipunculoidoa and Priapuloidea, they 
made u]» the class Gephyrea, but on the ground that they 
retain in the adult a large preoral lobe (the proboscis), 
that they have anal vesicles, that their anus is terminal, 
that sotiie are found, and finally that they are segmented 
in the larval stage, they have been removed from the 
group, which by Hie proposed further separation of the 
Priapuloidea on account of their unique renal and re- 
productive organs, has practically ceased to exist. 

Echiuroids are animals of moderate size, varying roughly 
from one to six or seven centimetres in length, exclusive of 
the proboscis. This organ is capable of very considerable 
extension, and may attain a length in Bomllia viridis of 
about a metre and a half (Fig. 1). It is grooved ventrally 
and ciliated. At its attachment to the body the groove 
sinks into the mouth. In Bcmllut the proboscis is forked 
at its free end, but in the other genera it is short and un- 
forked. The liody is somewhat sausage-shajied, with the 
anus at the posterior extremity, surrounded in Echiurus 
by a single or double ring of setae. The skin is usually 
wrinkled, and in B, viridtSy Thakuisema lankesterif Th, ha- 
rontif Jlamingia arctica^ and in the larva of many species, is 
of a lively green colour. A pair of curved bristles, formed i 
in true, setal sacs as in Chaetopoda, project from the body a j 


short distance behind the mouth, and are moved by special 
muscles ; they are of use in helpix^ the animal to move 



Fio. 1.— A, Bonellia viridis, Bol., 9 # B, A fuHginoaa. Both 
natural size, a, iprooved proboscis ; b» mouCn ; e, ventral 
hooks ; dy anus. 


slowly about, and they take a large share in the burrow- 
ing movements (C. B. Wilson, Biol, BtUL^ 1900), for some 
species tunnel in the mud and sand and form more or less 
permanent burrows, the walls of which are strengthened 
by mucus secreted from the skin. The openings of the 
burrows become silted up, leaving, however, a small aper- 
ture through which the proboscis is extruded. This organ 
carefully searches the neighbourhood for particles of f^. 
When these are found the grooved proboscis folds its walls 
inwards, and the cilia jmss the particles down the tube thus 
formed to the mouth. Echiuroids also move by extending 
the proboscis, which takes hold of some fixed object, and 
then contracting, draws the body forwards. Eocently it 
has been shown that Echiurus swims freely at night- 
time, using for locomotion both the proboscis and the 
contraction of tho muscles of its body-wall. The motion 
is described as gyratory,” and the anterior end is always 
carried foremost. Those species which do not burrow 
usually conceal themselves in crevices of the rocks or 
under stones, or at times in empty Mollusc or Echinid 
shells. They are occasionally used by fishermen as bait. 

Anatomy (Fig. 2). — A thin cuticle covers the epidermis, 
which contains mucus - secreting glands. Beneath the 
epidermis is a layer of circular muscles, then a layer of 
longitudinal, and finally in some cases a layer of ob- 
lique muscle-fibres. Tho inner face of this muscular 
skin is lined by a layer of epithelium. The coelomic 
body-cavity is spacious. It does not extend into the 
proi^scis, which is a solid organ traversed by the 
nervous and vascular rings, but otherwise largely built 
up of muscle-fibres and connective-tissue. Many sense- 
cells lie ifi the epidermis. The ciliated ventral groove 
of the proboscis leads at its base into the simple mouth, 
which gives access to the thin-walled alimentary canal. 
This is longer than the bo(^, and to tuck it away 
it is looped from ride to ride. The loops are supported 
by strands of connective-tissue, which in some species are 
united so as to form a dorsal mesentery, whilst traces of a 
ventral mesentery are met with anteriorly and posteriorly 
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<H. L. Jameaony ZocH. Jahrh. iinat., 1899). The alimentary 
canal ia divisible into fore-gut» mid-gut, and hind-gut^ and 
the first named can be further divided into pharynx, oeso- 
phagus, gizsaid, and crop, mainly on histolopcal grounds. 
The mid-gut is characterized by the presence of a ciliated 
groove, from which arises the collater^ intestine or siphon, 
a second tube which rejoins the alimentary canal lower 
down. Similar collatenJ intestines are familiar in the 
Echinids and certain Polychmts (Capitollidse). The rec- 
tum receives the openings of a pair of very characteristic 
organs, the anal vesicles. Each consists of a branching 
tube, ^6 tips of whose twigs terminate in minute ciliated 
funnels. The anal vesicles are thought to be excretory ; 
whether this be so or not^ they undoubtedly have some 



Fie. 2.— Female BoneUia viridit, Rol. Opened along the left aide. X % 

Ot proboecie cut short: 5. bristle pamng through the mouth into 
the jdiarynx ; e, coiled intMtine ; d, anal tufts or vesicles ; e, ventral 
nerve cord ; /, ovary borne on ventral vessel running parallel with e ; 
g, position of anus ; h, position of external opening of nephridiutn ; 
t, nephridium— the line points towards, but does not reach, the in- 
ternal opening. 

influence on the amount of fluid found in the coelom. 
The coelomic fluid contains as a rule both amoeboid and 
rounded corpuscles, and, when ripe, the products of tho 
gonads. A closed system of vessels, usually called the 
va^ular system, is present. There are, however, no capil- 
laries connected with this, and it is confined to certain 
portions of the body.^ It can possess few of the functions 
usu^y associated with a vascular system, and its main 
use is probably to assist in tho expansion of the proboscis. 
The system consists of the following parts : — dorsal vessel 
applied to the alimentary canaris continued anteriorly into 
a median vessel, which traverses the proboscis to its tip. 
Here the vessel splits, and each half returns along the 
lateral edge of the proboscis; they reunite around the 


oesophagus and form a single ventral vessel, which lies 
above ^e ventral nerve-coM. The ventral vessel, which 
ends solidly behind, sends off a branch which forms a ring 
around the intestine and opens into the posterior ex- 
tremity of the dorsal vessel. In Echiurus and Thcdaittma 
the same vessel forms a ring round a stout muscle, which 
connects the bases of the two ventral setee before passing 
to surround the intestine. Amoeboid corpuscles float in 
the fluid contents. The nephridia vary in number from a 
single one in BoneUia to three pairs in many species of 
ThaUueema, Their external openings are ventral, and on 
the same level as the ciliated funnel-shaped nephrostomes. 
The posterior wall of the organ is produced into a long 
blind sac, which is lined by secretory cells. The nervous 
system is a single ventral cord, which starts from a circum 
oesophageal ring. This ring is involved in tho growth of 
the proboscis, and is drawn out with it. Thus there is a 
latei^ nerve near each edge of the proboscis which unites 
with its fellow dorsally al^ve the ocsopliagus at the tip of 
the proboscis, and ventrally beneath the (esophagus, where 
they fuse to form tho ventral nerve-cord. There are no 
specialized ganglia, but ganglion-cells are scattered uni- 
formly along the nerve-cords. Tho ventral cord gives off 
rings, which run in tho skin at regular intervals. The 
reproductive cells are modified coelomic cells, wliich lie on 
the ventral vessel. They esca|)e into the coelomic fluid 
and there develop. When mature they leave the body 
through the nephridia. Bonellia and Haminyia are very 
interesting examjdes of sexual dimor]>hism. The female 
has the normal Echiuroid structure, but the male is reduced 
to a minute, flattened, planarian - like organism, which 
passes its life usually in the company of two or throe 
others in a 8|)0cial recess of the nephridia of the female. 
Its structure may be gathered by a reference to Fig. 3. 

Larva. — The larva is a typical trochosphere, which, 
although of a tem|)orary character, shows a distinct seg- 
mentation of the mesoblast, of the nervous system, and 
of tho ciliated and pigmented structures in the skin, 
resembling that of Chaetopeds. The prooral lobe jiersists 
as tho proboscis. Tho sexes of the larvm are not deter- 
minable in the early stages, but when a certain growth 
has boon reached in Bcmdlia the males seek the proljoscis 
of tho adult females, and passing into the mouth undergo 
there the transformation into tho planarian-like parasite 
which is the fully-formed male. This now creeps along 
tho bedy of the female and takes up its home in her 
nephridia. 

Classiftoatiwi avd Dietrihution. — The Echiuroidea con- 
sists of the following genera : — (1) Bonellia (Rol.), with 
four species, widely (listributed, but inhabiting the tem- 
l)orate and warmer waters of each hemisphere. (2) Echvur 
(Gu6rin-M6neville), with four species. This genus 
reachos from the Arctic waters of both hemispheres into 
the cooler temperate regions. (3) IJamingia (Kor. and 
Dan.), with one species, which has been taken in the 
Arctic Sea and the Hardanger Fjord. (4) Saccosoma 
(Kor. and Dan.) was descril^d from a single s|)ecinien 
dredged about half-way between Iceland and Norway. 
(5) Thalaeeema (Gaertner, Lamarck), with twenty -one 
species. This genus is in the main a denizen of the warmer 
waters of the globe. Sixteen species arc found only in 
tropical or subtropical seas, three species are Mediter- 
ranean {Mt Slat Neapel^ 1899), whilst throe species are 
from the eastern Atlantic, where the temperature is m<di- 
fied by the Gulf Stream (Shipley ; see Willey’s Zoologiml 
ReivlUf part iii., 1899 ; Proc. ZooL Soc. Lond,, 1898, 1899 ; 
and CanUnridge Natural Ilietorpy ii.). The following are 
found in the British area : — E. palla&ii (Gudrin-M^ne- 
ville), Th, neptuni (Gaertner), and Th. lankeeteri (Herd- 
man, Q.J,M.S., 1898). 


S. III. — 79 
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AffimtUi , — The occurrence of trochosphere larva and 
the temix)rary segmentation of the body have led to the 
belief that the ^hiuroids are more nearly allied to the 
Annelids than to any other phylum. This view is 
strengthened by certain anatomical and histological re- 



Fro. 3.— Adult male, BomUia viridiM^ Rol. The original was 1*5 mm. 
long. The nervous system is not shown. (iV^er Selerika.) a, 
generative pore with spermatozoa coming out ; 5, anterior blind 
end of intestine attached to the parenchjnnatous tissue by mus- 
cular strands ; e, green wandering cells containing chlorophyll ; 
d, parenchymatous connective-tissue ; e, epidermis ; t, intestine ; 

A vas deferens ; I, Internal opening of vas deferens ; m, the left 
anal vesicle ; n, spermatozoa in the body-cavity. 

semblances to the genus Stemaspu, which in one species, 
*S. spinosa^ is said to carry a bifid prol)Oscis resembling 
that of the Echiuroids. The relationship with the Sipuncu- 
loidea and the Priapuloidea are discussed in the article 
SiPUNOULOIDEA. (a. E. 8.) 

EchUCAf a borough of Victoria, Australia, in the 
county of Rodney, on the river Murray, across which it is 
connected by bridge with Moama, which has railway con- 
nexion with Deniliquin, New South Wales. The town 
is the terminus of the Murray River Railway and the 
entrepdt of the overland intercolonial trade, and has largo 
wool stores. The district, a rich agricultural one, is not^ 
for its vineyards. Altitude, 314 feet. Mean temperature 
for the year, 68**6 F.; for January, TT’C ; for July, 44*-7. 
Population (1881), 4789; (1901), 4083. 

Eckarnf!ftrcl6i a town of Prussia, province of 
Schleswig-Holstein, on a bay of the Baltic, 20 miles by 
rail north-west from Kiel. It has a good harbour, fishing, 
trade in agricultural products, and production of tobacco, 
salt, and iron gooda There are an architects’ school and 
a teachers’ seminary. The place suflTered from a sea-flood 
in 1872. Population (1885), 6604 ; 0^00), 6719. 


EcllpS6z — The general subject of eclipses, and the 
conditions under which they may occur, were fuUy treated 
in the article Astronomy (Ency, Brit vol. iL). To t^t 
article nothing need be added on the subject of eclipses of 
the moon, and the present article is therefore confined to 
eclipses of the sun, especially those which are total. 

The complete computation of the circumstances of an 
eclipse ab vaitio requires three distinct pro- 
cesses. The geocentric position of the sun and 
moon have first to be computed from the tables 
of the motions of those bodies. The second step is to 
compute certain elements of the eclipse from those geo- 
centric positions. The third step is from these elements 
to compute the circumstances of the eclipse for the earth 
generally, or for any given place on its surface. The 
national Astronomical Ephemerides, or Nautical 
Almanacs,” give in full the geocentric positions of the 
sun and moon from at least the early jiart of the 19th 
century to an epoch throe years in advance of the date of 
publication. It is therefore unnecessary to undertake, the 
first part of the computation except for dates outside the 
limits of the published ephemerides, and for many years to 
come even this computation will be unnecessaiy, because 
tables giving the elements of eclipses from the earliest 
historic periods up to the 22nd century have been puli- 
lished by Oppolzer and Newcomb. We shall therefore 
confine ourselves to a statement of the eclipse problem and 
of the principles on which such tables rest. 

Two systems of eclipse elements are now adopted in the 
ephemerides and tables ; the one, that of Bessel, is used in 
the English, American, and French ephemerides, the other 
— Hansen’s — in the Gorman and in the eclijwe tables of 
Op|x>lzer. The two have in common certain fundamental 
geometric constructions. A fundamental axis of reference 
in both systems is the line passing through the centres of 
the sun and moon ; this is the common axis of the shadow 
cones, which envelop simultaneously the sun and moon 
(see Fig. 37, Ency, Brit vol. ii. p. 803). The surface of 
one of these cones, that of the umbra, is tangent to both 
bodies externally. This cone comes to a point at a distance 
from the moon nearly equal to that of the earth. Within 
it the sun is wholly hidden by the moon. Outside the 
umbral cone is that of the i)enumbra, within which the sun 
is partially hidden by the moon. The condition that the 
two bodies shall api)ear in contact, or that the eclipse sliall 
begin or end at a certain moment, is that the surface of 
one of those cones shall pass through the place of the 
observer at that moment. Let a plane, which we call the 
fundamental plane, pass through the centre of the earth 
perpendicular to the shadow axis. On this plane the 
centre of the earth is taken as an origin of rectangular co- 
ordinates. The axis of Z is perpendicular to the plane, 
and therefore parallel to the shadow axis ; that of Y and Z 
lie in the plane. In those fundamental constructions the 
two mothers coincide. They differ in the direction of the 
axis of Y and Z in the fundamental plane. In Bessel’s 
method, which we shall first describe, the intersection of 
the plane of the earth’s equator with the fundamental plane 
is t^en as the axis of X. The axis of Y is perpendicular 
to it, the positive direction being towards the north. The 
BesseUan elements of an eclipse are then : — d?, y, the co- 
ordinates of the shadow axis on the fundamental plane ; dy. 
the declination of that point in which the shc^ow axis 
intersects the celestial sphere ; /a, the Greenwich hour angle 
of this point ; /, the radius of the circle in which the 
penumbral or outer cone intersects the fundamental plane ; 
and l\ the radius of the circle in which the inner or umbral 
cone intersects this plane, taken positively when the vertex 
of the cone does not reach the plane, so ^t the axis must 
be produced, and negatively when the vertex is beyond tha 
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plane. It will be noticed that, in the first case, the eclipse 
appears annular to an observer at the point where the 
sh^ow axis intersects the fundamental plane, and in the 
second case total. But since an observer on the surface of 
the earth is nearer to the moon than the fundamental plane 
is, it may happen that an eclipse which is annular on the 
plane will be total to the observer on the earth’s surface. 

Hansen’s method differs from that of Bessel in that the 
ecliptic is taken as the fundamental plane instead of the 
equator. The axis of X on the fundamental plane is 
parallel to the plane of the ecliptic ; that of Y perpen- 
dicular to it. The other elements are nearly the same in 
the two theories. As to their relative advantages, it may 
be remarked that Hanson’s co-ordinates follow most simply 
from the data of the tables, and are necessarily used in 
eclipse tables, but that the subsequent computation is 
simpler by Bessel’s method. Its use, in case Hansen’s 
form is used at first, requires merely the transformation of 
co-ordinates from the ecliptic to the equator. The ecliiisc 
tables of Oppobser and Newcomb give the data for com- 
puting tho ecliptic Y-co-ordinate at the moment T of true 
cox\junction of the sun and moon in longitude. This co- 
ordinate is called B by Op|K>lzer and by Newcomb, and 
is expressed by Opiwlzer in the form B sin P. Tho 
tables also give, for tho moment T, the value of or AL, 
the hourly motion of the X-co-ordinate. Oppolzer gives 
separately data for AB, the hourly motion of B, while 
Newcomb determines tho motion of the shadow-axis from 
07^2 and tho angle, assumed constant, which the path makes 
with the X-axis. An approximate value of the sun’s 
longitude (L or 0) and of die angle between the shadow- 
axis and tho equator (S [Delta] or d) is also found. 
Oppolzer uses these elements in tho subsequent computa- 
tion, while Newcomb transforms and x^ and 

y^f tho Besselian co-ordinates, which aro to be used in tho 
subsequent work. 

Several probloms are involved in the complete com- 
putation of an eclipse from the elements. First, from the 
values of the latter at a given moment to determine the 
point, if any, at which the shadow-axis intersects the 
surface of tho oarth, and the respective outlines of the 
umbra and penumbra on that surface. Within the umbra! 
curve the eclipse is annular or total outside of it and 
within the penumbral curve the eclqise wLll be partial at 
tho given momont. The jionumbral line is marked from 
hour to hour on tho majis given annually in tho American 
Ei)hemeris. Second, a series of positions of the contra! 
]K>int through tho course of an eclipse gives us tho path of 
the central point along the surface of the oarth, and the 
envelopes of the penumbral and umbral curves just do- 
scril^d are boundaries within which a total, annular, or 
parti^ eclipse will bo visible. In particular, we have a 
certain dofinite point on the earth’s surface on which the 
edge of the shadow first impinges; this impingemont 
necessarily takes place at sunrise. Then passing from this 
point, we have a series of points on the surface at which the 
elements of the shadow-cone are in succession tangent to 
the earth’s surface. At all these points the eclipse begins 
at sunrise until a certain limit is reached, after which, 
foUoydi^ the successive elements, it ends at sunrise. At 
the limiting point the rim of the moon merely grazes that 
of the sun at sunrise, so that wo may say that the eclijise 
both begins and ends at that time. Of course the points 
we have described are also found at the ending of the 
eclipse. There is a certain moment at which the shadow- 
axis leaves the earth at a certain point, and a series of 
moments when, the elements of the penumbral cone being 
tangent to the earth’s surface, tho eclipse is ending at 
sunset Three cases may arise in studying the passage of 
the outlines of the shadow over the earth. It may be that 
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all the elements of the penumbral cone intersect th (3 earth. 
In this case we shall have both a northern and southern 
limit of |)artial eclii>se. In the second case tliere will be 
no limit on tho onu side except that of the eclipse Ix^ginning 
or ending at sunrise or sunset. Or it may hap))on, as tho 
third case, that the shadow-axis does not intersect the earth 
at all ; tho eclijise will then not be annular or total at any 
lK)int, but at most only partial. 

The third prablem is, frcjiii the same data, to find the 
circumstances of an eclipse at a given place — especially the 
times of beginning and ending, or tho relative positions of 
the sun and moon at a given momont. Beference to the 
formulse for all these problems will be given in the biblio- 
graphy of tho subject. 

There are two well-marked periods in which ecli])seB 
recur at nearly the same distance from a node*, of the 
moon’s orbit, one of 223 lunations, the other of 
358. At the end of the latter period the eclii)se 
recurs at the opix»site node, and at the end of two * ^ 
}3eriods, at the same node. The length of this period is 
10,57 1*95 days, or 29 Julian years less 20*30 days. 
Hence 18 |)eriods make 521 years, so that at the end of 
this time the eclipse recurs on the same day of tho year. 
In tho mean, the time of recurrence is so nearly at the 
same distance from the node that wo find each central 
eclipse visible at our time to be one of an unbroken scries 
extending from the earliest historic times to the present, at 
intervals equal to the length of the period. For example, 
starting from the eclipse of Nineveh, 763 B.C., June 15, 
recorded on the Assyrian tablets, wo find eclipses on May 
27, 734 B.C., May 7, 705 b.c., and so on in an unbroken 
series to 1843, 1872, and 1901, tho last being tho 93rd 
of the scries. Those at the ends of 18 p'^riods ocjcurred 
on June 15, O.S., of each of the years 763, 242 B.C., 
A.i>. 280, 801, 1322, and 1843. As the lunar i)erigoe moves 
through 242® *4 in a t)eriod, tho ecliiwes will vary from 
total to annular, but at the end of 3 } periods the ])crigee is 
only 7'’'1 in advance of its original })OHition relative to the 
node. Hence in a series including every thii’d eclipse tho 
eclipses will be of the same character through a thousand 
years or more. Thus tho eclipses of 1467, 1554, 1640, 
1727, 1814, 1901, 1988, &c., are total. 

The lentil of the other period, called tho Saros, is 
6585 J days, or 18 years and 11 or 12 days. The fact 
that eclijMos recur at the end of this period has been known 
from ancient times. Owing to the fractional excess of 
^ of a day in the ixsriod, each recurring eclipse takes place 
about 120® farther west in longitude than the preening 
one of tho series, and is therefore not generally visible in 
tho same region. During tho course of a Saros there are 
223 lunations and 19 returns of the sun to each of the 
moon’s nodes. The clearest idea of the law of recurrence 
thus arising may bo gained by the conception of conjunc- 
tion-points of the moon and sun in the following way ; — 

Imagine a circle, having the earth in its centre, to l>o 
situated in tho mean plane of tho moon’s orbit, and to be 
fixed to the node of tho orbit so as to make one revolution 
in its plane around its centre in the same jicriod as tho 
revolution of the node (about 18*''6). Imagine also that, 

the sun and moon revolve, we mark on this circle the 
}x>ints in the direction of which the mean conjunctions of 
the two bodies occur. These copjunction-point-s will fall at 
various points of tho circle until the end of the Saros. 
Then after 223 conjunctions the 224th will fall very near 
the first. The deviation will be somewhat less than half a 
degree. To make it fall exactly upon the first we have 
only to give our circle, conceived as bearing the conjunc- 
tion-points, a motion equal to this deviation, or, speaking 
more exactly, a uniform retrograde revolution through 
0®*476 in one period. The amount of this motion was 
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slightly less in former centuries, and will increase a little in 
the future owing to the acceleration of the moon’s motion. 
When this motion is assigned to the circle eclipses will always 
take place at one or the other of these 223 points, but will, 
of course, be confined to those which lie near the moon’s 
node. The latter will now move over the system of points 
at the rate of 0*'*476 per period. This will cany the node 
from one coigunction-point to the next in about 61 years. 

Wo may classify eclipses according to the conjunction- 
point at which they occur. As any one such point slowly 
approaches the node the successive ecli|i8es, separated by an 
interval of one Saros, which occur at that point, will fall 
continually nearer the node until the coi\junction-point 
l>asses it, near which time they will be central After 
passing the node a certain distance the eclipse will cease to 
be central, and become |)artial until at length the distance 
of the iioint from the node will be such that the series 
will cease. The entire duration of each series is more 
than a thousand years. The introduction of the period in 
question would have no special significance but for one 
important circumstance. It hap|)ens that the lai^se of one 
Saros brings together not only the sun and moon, but 
approximately the lunar perigee and the mean anomaly of 
the sun. The change in the former is less than three 
degrees, in the latter between ten and eleven degrees. 
The character of an eclipse, whether annular or total, and, 
if total, the duration of the total ])hase, depend on the 
[K)sition of the lunar and solar perigees relatively to the con- 
junction-|K)int. It follows that each recurring ecli()se will 
be of the same general character as that which preceded it. 
If tlie duration of totality of the latter is remarkably long, 
the same will be true of the recurrihg eclipse. This fact 
enables us, by the aid of suitable tables, to select almost 
at sight eclipses of long duration in the past or future. 

The following is a brief chronological enumeration of 
those total ecli|)ses of the sun which are of interest, either 
from their historic celebrity or the nature of the 
mSSSmIm. ^^^^'^'-I'l^ions derived from them. In numbering 
the yiiars before the Christian era the astro- 
nomical nomenclature is used, in which the number of the 
year is one less than that used by the chronologists. The 
Chinese eclipses are jsissod over, owing to the generally 
doubtful character of the records jicrtaining to them. 


762 11 . 0 ., >111110 14 ; a total eclipse reconled at Nineveh. Com- 
putation from the modern tablcH Hhows that the path of totality 
JiaHsed about 100 mileH or more north of Nineveh. 

r>84 B.C., May 28 ; the celebrated eclipse of Thales. An account 
of this eclipse will Imj found in the article Thalks {Jincy. Brit. 
vol. xxiii.). 

556 11.C., May 19 ; the eclipse of Larissa. The modem tables 
show that the eclipse was not total at Larissa, and the euniicxion 
of the classical record with the ccli}>se is doubtful. 

480 ii.o., August 3 ; eclipse mentioned by Thucydides, but not 
total by the tables. 

899 B.C., June 21 ; eclipse of Ennius. Totality occurred im- 
mediately after sunset at Komc. The identity of this eclipse is 
doubtful. 

309 B.C., August 14 ; eclijise of Agethocles. This eclijiso vrould 
lie one of the most valuable for testing the tables of the moon, but for 
an uncertainty as to the location of Agathoclos, who, at the time of 
the occurrence, was at sea on a voyage from Syracuse to Carthage. 

Giuzel {Spezittller Kancn der iHnsUrnim) has collected a great 
number of passages from classical authors supfiosed to refer to 
eclipses of the sun or moon, hut the difficulty of identifying the 
phenomenon is frequently siidi as to justify great doubt as to the 
conclusions. In a few cases no eclipse corresponding to the 
description can he found by our modern table to have occuired, and 
in others the latitude of interpretation and the uncertainty of the 
date are so wide that the eclipse cannot tie identified. 

Of mediaeval eclimes we mention only the dates of those visible in 
England, referring lor details to the works mentioned in the biblio- 
graphy. The letter C following a date shows that the eclipse is men- 
tioned in the Anglo-Saxon Chronicles. The dates in question are : — 


A.D. 588, February 15, C. (partial). 
540, June 12, C. (paraal). 
594, July 23. 


A.D. 603, August 12. 
689, September 8. 
664, May 1, C. 


A.D. 788, Attgnst 14 (annular). 
764, June 4 (annular). 
878, October 29, C. 

886, June 15. 


A.P. 1188, August 1, C. 

1140, Mamh 20, C. 

1185, May 1, C. 

1191, June 28, C. (annular). 


1028, January 24. | 1830, July 16. 

Besidea these, the tables show that the shadow of the moon 
passed over some part of the British Islands on 1424, June 26 : 
1488, June 17 ; 1598, March 6 ; 1652, April 8 ; 1716, May 2 ; 
1724, May 22. The next dates are 1927, June 29, when a barely 
total eclipse will be seen soon after sunrise in the northern 
counties near the Scottish Border, and 1999, August 11, when 
the moon's shadow will graze England at Land's End. 


We give below, in tabular form, a list of the principal 
total edipses between 1800 and 1970, omitting a few 
visible only in the extreme polar regions, and 
some others of which the duration is veiy short, i9th 
The ecHpees are classified in the table according 
to their position in the eighteen-years period, 
so that the table shows the successive eclipses occur- 
ring at this interval. In this way it is possible for the 
reader to continue the table, with a considerable degree of 
approximation, for several periods, w^hile the law of recur- 
rence and the gradual change in the character of the ecliiise 
are made evident at sight. The first column gives the date 
of the jKiint on the earth’s surface at which the oclijise is 
central at noon. The next two columns give the jxisition 
of this jioint to the nearest degree. As the date in the 
first column changes at 180“ long, from Greenwich, the 
integer dates are not at equal intervals, and therefore the 
fourth column shows the Greenwich astronomical time of 
conjunction in longitude. The next column gives the 
duration of the total phase at the noon-jioint ; this is some- 
times less than the greatest duration. The ecli|)SOH 
of each period (xicur n(iar the same node of the noon, which 
is indicated at the head of the series. By the central date 
of the series is meant that date when an eclipse occurred, in 
the moan, nearest to the node. This is, of course, one of 
the dates of the series. 




Total Eclipses of tlui Siin^ 1800 to 1970, classified by the 
\^-Years Period.^ 



Central at 
Rooii. 

Ureenwlch 

Diir. 

liato at. Etton- 

M.T. 

of 

Point. 

Lat. j Lniiz. 

of Oi»d. 
ill Long. 

Total 

IlUMO 


BeglonR Rwepl by Shadow. 


Series I. Ascendiny Node; Central date^ 1781, Jan. 8. 



, 1 


Id. 

A. 

«tt. 

m. 

11 

S 

186 W 

21 

0 

20 

4*2 

8 

H 

90 E 

8 

17 

50 

4*8 

6 

S 

81 W 

16 

2 

14 

4*4 

4 

S 

156 W 

26 

lU 

80 

4*6 

2 

S 

88 E 

5 

18 

86 

4*7 

1 

S 

87 W 

16 

2 

86 

4*8 

1 

S 

166 W 

28 

10 

20 

6*0 

1 

S 

89 E 

8 

18 

8 

6*1 

2 

8 

26W 

20 

1 

44 

6*2 

4 

S 

187 W 

30 

0 

14 

6*8 


1808, Feb. 21 
1821, Mar. 4 
1880, Mar. 16 
1867, Mar. 25 
1876, Apr. 6 
1893, Apr. 16 
1911, Apr. 28 
1929, my 9 
1947, May 20 


1966, May 30 

Series U. Descending Node; 

1804, Aug. 6 
1822, Aug. 16 
1840, Aug. 27 
1868, Sept. 7 
1876, Sept. 17 
1894, Sept. 29 
1912, Oct. 10 
1980, Oct. 21 
1948, Nov. 1 
1906, Nov. 12 


88 

S 

06W 

5 

4 

6 

1-2 

86 


176 W 

16 

11 

22 

1*4 

84 

B 

72 E 

26 

18 

46 

1*6 

38 

S 

41W 

7 

2 

16 

1*7 

38 

S 

166 W 

17 

9 

64 

1*8 

84 

S 

86 E 

28 

17 

84 

1*8 

86 

B 

88W 

10 

1 

41 

1*8 

86 

S 

166 W 

21 

0 

47 

l-O 

87 

S 

82 E 

81 

18 

8 

1*9 

88 

8 

48W 

12 

2 

27 

1*9 


Pacific Ocean, Mexico. 

Indian and Pacific Oceana 
South America, Africa, £gypt. 
l^ciflc Ocean, Mexico. 

Indian Ocean, Siam, Pacific. 
Venezuela to West Africa. 
Australia, Polynesia. 

Sumatra, Malacca, Philippines. 
Argentina, Paraguay, Central 
Africa 

Pacific Ocean. 


Central date^ *2183, Manh 23. 

Pacific Ocean, Chile, Argentina 
Australia, l*a^c Ocean. 

Africa, Indian Ocean. 

Peru, j^them Braail, Uruguay. 
Pacino Ocean. 

Bast Africa, Indian Ocean. 
Colombia, Ecuador, Brazil. 
Padfle Ocean, Pataj^nia 
Central Africa, Congo. 

Boli>*ia, Argentina, Brazil. 


Series III. Descending Node ; Central daJU^ 1626, 26. 


1806, June 16 
1884, June 86 
1842, July 8 
1860, July 18 

1878, July 29 

1896, Aug. 9 je6N 
1914, Aug. 21 71 N 
1982, Aug. 81 1 78 N 


42N 
47 N 
51 N 
60N 
60N 


eew 

16 

4 

22 

176 W 

26 

11 

48 

77 E 

7 

10 

2 

WW 

18 

2 

21 

180 W 

29 

9 

40 

112 S 

8 

17 

2 

2 E 

21 

0 

27 

106 W 

81 

7 

66 


New England, Atlantic Spain. 
Pacific Ocean, ^pan, China 
Spain. FZanoe, Buasia to China 
Britiah America, Spain. Egypt. 
United Btatea 

North Europa Siberia, Japan. 
Scandinavia, Ruasia, Aaia Minor. 
Canada, East UnitM States. 


i In addition to these, a series will commence 1088, May 20, and be continued 
1966, June 8^ 1074, June 20. te.. with a duration of 4 or 6 m., but will be 
visible only in the Southern Hemisphere. 
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Tcitd (coutinued). 


Diit» »f Noon* 
roliit. 


Central at 
Koou. 


Lat. Long. 


Greenwich 
ILT. ' 
ot €k>qj. 
in Long. 


Dur. 

^1 


Regiona awept hy Sliailnw. 


SSKXKS IV. Ascendingr Nodes CvnML date, 2096, May 22. 

1807, Nov. 20 
1826, Dec. 0 
1843, Dec. 21 

1801, Dec. 81 
1880, Jan. 11 

1808, Jan. 22 
1916. Feb. 8 

1034, Feb. 14 
1062, Feb. 26 
1070, Mar. 7 




d, h. m. 

m. 


UN 

2 E 

28 23 48 

1*4 

Oentral Afrina, Anolla. 

ON 

127 W 

9 8 27 

16 

Pacific Ocean, Mexico. 

8N 

102 £ 

20 17 10 

1*6 

Indian and North Pacific Oceana, 





India. 

ON 

20W 

81 1 66 

1*8 

Caribbean Sea to North Africa. 

ION 

160W 

11 10 40 

21 

Pacific Ocean, California. 

18 N 

60 E 

21 19 24 

2*8 

East Africa, India, Ciiina. 

16N 

62 W 

8 4 6 

2*6 

Pacific Ocean, Vcnesuela, West 





Indiea. 

ION 

108 E 

18 12 44 

2*7 

Borneo, Celebes. 

22N 

80 R 

24 21 17 

8-0 

Nabia, Peraia, Siberia. 

25N 

88W 

7 6 48 

8*8 

Mexico, Geori^, South and 
North Carolina. 


Series V. Deeceitding Nodes 


1810, Apr. 4 
1828, Apr. 14 
1846, Apr. 26 
1804, May 6 
1882, May 17 
1000, May 28 

1918, June 8 
1030, June 10 
1064, June 30 


12N 
18 N 
86N 
82N 
SON 
46 N 

61 N 
60 N 
62 N 


164 E 
80 E 
76W 
173 E 
63 E 
46W 

152 W 
101 E 
6W 


8 18 41 
18 21 18 
26 4 40 
6 12 14 
16 10 84 
28 2 60 

8 10 3 
18 17 16 
30 127 


OefUral date, 1702, Jan. 28. 

Inn. Paolflo Ocean, Borneo. 

0*3 Northern Africa, India. 

0*9 Mexico, West Indies, Africa. 

1*4 Paciflo Ocean. 

1*8 Eirypt, Central Asia, China. 

2*1 Unl^ States, Spain, North 
Africa. 

2*4 British Columbia. United States, 
2*6 Greece to Central Asia. 

2*6 Canada, Scandinavia, Russia, 
Persia. 


Skiiies VI. Descending Node 
1811, Mar. 24 
1820, Apr. 3 
1847, Apr. 16 
1866. Apr. 26 
1888, May 6 
1001, May IS 
1010, May 20 
1987, June 8 
1066, June 20 


80 8 

26W 

24 

2 

10 

8*4 

82 S 

149 W 

8 

10 

24 

4*1 

24 S 

00 K 

14 

IH 

22 

4*7 

16 S 

SOW 

26 

2 

13 

6? 

0 S 

147 W 

6 

0 

68 

6*0 

2 8 

07 E 

17 

17 

38 

6*6 

4N 

IHW' 

20 

1 

12 

6*0 

ION 

131 W 

H 

8 

43 

7*1 

16N 

117 E 

10 

16 

12 

7*2 


Central dale, 2009, July 22. 
South Atlantic to South Africa. 
South Paciflo Ocean. 

Indian Ocean, Java. 

Brasii to Central Africa, 
l^ftc Ocean, Caroline Islands. 
Sumatra, Borneo. 

Peru. Brasil, Central Africa. 
Paciflo Ocean, Peru. 

Ceylon, Siam, Philippines. 


81 N 

84 £ 

16 18 83 

6*0 

Africa, Oentral Asia, China. 

24N 

28 W 

27 

2 2 

6*8 

West Indies to Oentral Africa. | 

18 N 

142 W 

7 

0 84 

6*8 

Pacific Ocean. . 

ION 

108 E 

17 17 12 

6*8 

India to Paciflo Ocean. ' 

3N 

14 W 

29 

0 54 

6*6 

West Indies, Central Africa.. ! 

6 B 

188 W 

9 

8 48 

6*4 

Paciflo Ocean. i 

12 S 

100 E 

20 16 38 

6*1 

East Afrioik Australia. { 

Colombia, Brasil, South Africa. 

19 H 

16 W 

1 

0 42 

6*7 

20 8 

130 W| 

12 

8 62 

5*2 

Chile, Argentina. 


1816, July 6 

88 N 

175 W 

6 

11 

52 

3*2 

iaS3, July 17 

78 N 

76 E 

16 

10 

16 

3*6 

1851, July 28 

70N 

84W 

28 

2 

41 

8*7 

1860, Aug. 7 

CIN 

146 W 

7 

10 

8 

3*8 

1887, Aug. 10 

63 N 

102 E 

18 

17 

39 

8*8 

1005, Aug. 80 

46 N 

12 W 

80 

1 

13 

8*8 

1923, Sept. 10 

88N 

128 W 

10 

8 

68 

8*0 

1041, Sept. 21 

SON 

114 E 

20 

10 

80 

8*3 

1069, Oct. 2 

23 N 

6W 

2 

0 

82 

8*0 


Series VIT. Ascending Node ; Central, date, 1904, fie^d 9. 

1814, July 17 
1882, July 27 
1850, Aug. 7 
1868, Aug. 18 
1886. Aug. 20 
1004, Sept. 0 
1022, Sept. 21 
1040, Oct. 1 
1068, Oct. 12 

Series VIll. Ascending Nmles Central date, 2212, March 3. 

Polar Regions, Western Siberia. 
North-Eastern Asia. 

Scandinavia, South-East Europe. 
United States. 

North Europe, Siberia, Japan. 
Canada, Spain, North Africa. 
Californio, Mexico, Central 
America. 

Central Asia, China, Pacifle 
Ocean. 

Canaries, Central Africa.. 

Series IX. Deseei\ding Nodes Central date, 1510, May 8. 

] Eastern Europe. Central Asia. 
Southern and western United 
States. 

China, Pacific Ocean. 

Gibraltar, Northeni Africa, 
Sicily. 

Oallfomia, Oregon, British 
America. 

Russia, Central Asia. 

United States. 

Siberia, Alaska. 

Franco, Italy, Austria, Siberia. 

Series X. Descending Nodes Cmtral date, 1817, 9. 

Burma, Pacific Ocean. 

Central Africa, Madagas(»r. 
Pacific Ocean and Brasil. 
Southern India, Northern 
Australia. 

Western Africa. 

Padfio Ocean. 

East Africa, Sumatra, Philip- 
pines. 

Peru, Brasil, West Africa. 

_ . _ New Guinea. 

Series XI. AscendU^ Nodes Central date, 2270, Jan. 22. 

p T .A I TO VI 0.1 v.oo ^O •«. England, Scotland, Slumdinavia. 

United States, British America, 
Scandinavia, Russia. 

Alaska. Hudson's Bay Territorj*. 
Central Asia, Siberia. 

Cornwall, Southern Europe, and 
Asia. 

1 


1816, 

Nov. 10 

43 N 

80 E 

18 

22 

9 

1*8 

1834, 

Nov. 30 

40 N 

101 W 

SO 

6 

48 

1*9 

1852, 

Dec. 11 

37 N 

127 E 

10 

16 

82 

2*0 

1870, 

Dec. 22 

SON 

6W 

22 

0 

19 

2*1 

1880, 

Jan. 1 

37 N 

138 W 

1 

0 

8 

2*2 

1907, 

Jon. 14 

SON 

80 K 

18 

17 

67 

2*8 

1025, 

Jan. 24 

42 N 

44 W 

24 

2 

40 

2*4 

1043, 

Feb. 4 

47 N 

170 W 

4 

11 

81 

25 

1001, 

Feb. 16 

63 N 

68 E 

14 

20 

11 

1 2*6 


1817, Nov, 

0 

7 

S 

140 B 

8 

18 

68 

4*7 

1835, Nov. 

20 

10 

B 

2U E 

10 

22 

31 

4*6 

1863, Nov. 

80 

11 

S 

lllW 

80 

7 

14 

4*4 

1871, Dec. 

12 

12 

B 

118 E 

11 

16 

2 

4*4 

1889, Deo. 

22 

12 

S 

ISW 

22 

0 

52 

4*2 

1908, Jan. 

8 

12 

S 

145 W 

8 

0 

44 

4*2 

1920, Jan. 

14 

10 

S 

82 £ 

18 

18 

85 

4*2 

1944, Jan. 

26 

7 

S 

49 W 

25 

8 

26 

4*2 

1062, f^b. 

6 

4 

S 

170 E 

4 

12 

11 

4*1 


1027, 

June 291 

78N 

84 E 

28 

18 

82 

0*7 

11946, 

July 

0 

TON 

20W 

0 

1 

86 

1*1 

1908, 

Juiv 

20 

62 N 

126 W 

20 

8 

48 

1*6 

1061, 

July 

81 

54N 

127 B 

80 

16 

63 

1*8 

1009, 

Aug. 

11 

46N 

18 £ 

10 

23 

8 

2*2 


It will bo noticed that two of these series, VI. and VII., will 
be, or have been, notable for the long duration of totality. 
Those of 1937 and 1955 fall not more tlian 20” below 
the absolute maximum of 7*“ 30®. But series IV. will in- 
crease to a yet greater duration, reaching in 2150, June 25, 
a duration of about 7“^ 16®, and on 2168, July 6, a duration 
of 7°^ 28®, the longest in human history. The first of these 
will pass over the Pacific Ocean; the second over the 
southern part of India, near Madras. 

Physical PItenometm of Recent Total Eclipses. 

Ah the moon advances on the solar disc, the sharp and 
rugged edge of the lunar disc is in strong contrast to the 
soft and uniform outline of the sun’s limb. Some little 
time before the commencement of the total phase the entire 
outline of the moon may be distinguished, tliat jiart oif the 
sun being seen by its cutting off the faint light of the corona. 
A few seconds before the commencement of the total jihiuso 
the red light of the chromosphere becomes visible, and will 
be seen most distinctly as continuations of the solar cre^scent 
at its two ends. Owing to the inequalities of the lunar 
surface, the diminution of the solar crescent does not go on 
with ijerfect uniformity, but, just before the last moment, 
what remains of it is generally broken up into separate por- 
tions of light, which, magnified and diffused by the irradia- 
tion of the telesc()|)o, present the phenomenon long celebrated 
under the name of “ Baily’s beads.” These were so called 
because minutely and vividly doscrilxwl by Baiiy as he 
observed them during the annular ecli|)se of May 15, 1836, 
when he compared them to a string of bright beads, irregu- 
lar in size and distance from each otlier. The disapi)cai*- 
ance of the last bead is commonly taken as the beginning 
of totality. An arc of the chromosphere will then be 
visible at the point of disapiKiarance, the length and dura- 
I tion of which will de{)cnd on the apiMirent diameter of the 
moon as compared with that of the sun, Iwing greater in 
I length and longer seen as the exetjss of diameter of tho 
moon is less. The red prominences may now generally bo 
seen hero and there around the whole disc of the moon, 
while tho effulgence of soft light called tho corona surrounds 
it on all sides. Before tho invention of the spectroscojw, 
observers of total ecli|)ses could do little mon) than describe 
in detail the varying phenomena presented by tho promi- 
nences and tho corona. Drawings of the latter showed it to 
have the ap|)earauce of rays surrounding the dark disc of 
tho moon, quite similar to the glory dej>ictod by the old 
(Miinters around tho head of a saint. The di8cre|)aucie.s 
between the outlines as thus pictured, not only at different 
times, but by different observers at tho same time and 
place, are such as to show that little reliance can bo placed 
on the details represented by hand drawings. 

During the eclipse of July 8, 1842, tho shadow of the 
moon passed from Perpignan, Franco, through Milan and 
Vienna, over Bussia and Central Asia, to the Pacific Ocean. 
Very detailed physical observations were made, but none 
which need be specially mentioned in the present con- 
nexion. The eclipse of July 28, 1851, was total in iScAndi- 
navia and Bussia. It was observed in tho former I'ogion 
by many astronomers, among them Airy and Dawes. It 
was especially noteworthy for the first attempt to photo- 
graph such a phenomenon. A djigucrreotyix) clearly show*- 
ing the protuberancijs was taken by Berkawski at the 
Observatory of Konigsberg. An attempt by Majocchi to 
daguerreotyiKJ the corona was a failure. Photographs of tlu? 
eclipse of July 18, 1860, were taken by Padre Secchi and 
Mr WaiTen Do La Bue, which showed the prominences 
well, and proved that they were progressively obscured by 
the edge of tlie advancing moon. It was thus shown that 
they were solar aiipondages, and did not belong to the 
moon, as had sometimes been supposed. The corona was 
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barely visible on De La Rue’s plates, but those of Secchi 
showed it, with its rifts and the bases of the tall coronal 
wings, to about 15' from the sun’s limb. The sketches 
taken at this eclipse proved that the corona extended in 
some regions I** from the sun’s limb. As the sensitiveness 
of photographic plates has increased, they have gradually 
lx>en wholly reli^ uix)n for information respecting the 
corona, so that at the present time naked-eye descriptions 
are regarded as of little or no scientific value. Owing to 
the great contrast between the brilliancy of the coronal 
light at its base and its increasing faintness as it extends 
farther from the sun, no one photograph will bri?ig out all 
the corona. An ox]K)8ure of one or two seconds is ample 
to show the details of the inner corona to the best advan- 
tage, while longer exposures give greater extent of the 
brighter portions. The most extended streamers are very 
little brighter than the sky, and must he photographed 
with short exjiosuros. 

The first application of the sjiectroscope to the pheno- 
menon was made during the total solar eclipse of August 
18, 1868, by Janssen and other observers in India. By 
them was made the capital discovoiy that the red solar 
prominences give a spectrum of bright lines, and are there- 
fore immense masses of incandescent gases, cliicfiy hydrogen 
and the vapours of calcium and helium. Janssen also found 
that this bright-line spectrum could be followed after the 
eclipse was over, and, in fact, could bo oliserved at any 
time when the air was sufficiently transjiareut. By one of 
those remarkable coincidences which frequently occur in 
the history of science, this last discovery was made inde- 
IMjndently by Lockyer in England l)efore the news of 
Janssen’s success had reached him. . It was afterwards 
found that, by giving great dispersing jiower to the si)ectro- 
scope, the prominences could observed in a wide slit, in 
their true form. At this eclipse thcj spectrum of the corona 
was also observed, and was su[)po8ed to be continuous, while 
|X)lariHCOpic observation by Lieutenant Campbell showed it 
lK)larized in planes passing through the sun’s centre. The 
conclusion from these two observations was that the light 
was com]x>sed, at least in great jiart, of reflected sunlight. 
At the total ec]i{)se of August 7, 1 8G9, it was independently 
found by Professors Young of Princeton and Harkness of 
Washington that the continuous spectrum of the corona 
was crossed by a bright line in the green, which was long 
supposed to be coincident with 1474 of Kirchhoffs scale. 
This coincidence is, however, now found not to bo real, 
and the lino cannot bo identified with that of any terres- 
trial substance. The name “ coronium ” has therefore been 
given to the su])])osed gas which forms it. It is now 
known that 1474 is a double line, one component of which 
is produced by iron, while the other is of unknown origin. 
The wave-length of the prineijial component is 5317, while 
that of the coronal line was found at the eclii>8es of 1896 
and 1898 to be 5303. 

The eclipse of December 28, 1870, jmssed over the 
south-western corner of Spain, Gibraltar, Oran, and Sicily. 
It is memorable for the discovery by Young of the “re- 
versing layer ” of the solar atmosphere. This term is now 
applied to a shallow stratum immediately above the photo- 
sphere, the absorption of which produces the principal 
<lark lines of the solar s])ectrum, but which, being incan- 
descent, gives a sjiectrum of bright linos by its own light 
when the light of the sun is cut off. This layer is much 
thinner than the chromosphere, and may bo considered to 
form the base of the latter. Owing to its thinness, the 
})henomenon of the reversed bright lines is almost in- 
stantaneous in its nature, and can only be observed for a 
considerable {)eriod near the edge of the shadow-path 
where the moon advances but little l)eyond the solar limb. 
Elseu:here it is a mere flash. Young also at this eclipse 


saw bright hydrogen lines when his spectroscope was 
directed to the centre of the dark disc of the moon. This 
can only be attributed to the reflection of the light of the 
prominences and chromosphere from the atmosphere be- 
tween us and the moon. The coronal light as ol^orved in 
the spectroscope may thus be regarded as a mixture of 
true coronal light with chromospheric light reflected from 
the air, and it is therefore probable that the H and K 
(calcium) lines of the coronal spectrum ore not true coronal 
linos, but chromospheric. 

At the eclipse of December 12, 1871, visible in India 
and Australia, Janssen observed, as he supposed, some of 
the dark lines of the solar s{x)ctrum in the continuous 
B})ectrum of the corona, especially D, &, and G. This 
would show that an important part of the coronal light is 
due to reflected sunshine. This feature of the spectrum, 
however, is doubtful in the most recent photographs under 
the best conditions. At this eclipse the remarkable obser- 
vation was also made by Herschel and Tennant that the 
characteristic line of the coronal Bf)ectrum is as bright in 
the dark rifts of the corona as elsewhere. This would 
show that the gas coronium does not form the streamers 
of the corona, but is spherical in form and distributed 
unifonnly about the sun. Photographs were also taken 
on wet ^flates by a party in Java and by the parties of 
Lord Lindsay (at Baikul, India) and of Colonel Tennant 
(at Dodabetta). The Baikul and Dodabetta photographs 
were of small size (moon’s diameter inch), but of ex- 
cellent definition. A searching study was made of them 
by Messrs Ranyard and Wesley (see Menmrs 
vol. xli. 1879), and for the first time a satisfactory repre- 
sentation of the corona was obtained. The drawings in 
the volume quoted show its |)olar rays, wings, interl^ing 
filaments, and rifts as they are now known to be, as well 
as the forms and details of the prominences. 

The eclipse of April 16, 1874, was observed in South 
Africa by Mr E. J. Stone, Astronomer-Royal at the Cape, 
who traced the coronal lino al)out 30' (430,000 miles) 
from the sun’s limb. The visual corona was seen to ex- 
tend in jJaces some 90' from the limb. 

The eclipse of April 6, 1875, was observed in Siam by 
Sir J. Norman Lockyer and Professor Schuster. Their 
photographs showed the calcium and hydrogen lines in the 
prominence sj)ectrum. 

The ecli|)se of July 29, 1878, was thoroughly observed 
by many astronomers in tins United States along a line 
extending from Wyoming to Texas. A number of the 
stations wore at high altitudes (^p to 1 4,000 feet), and the 
sky was generally very pure. The visible corona extended 
on both sides of the sun along the ecliptic for immense 
distances — at least twelve lunar diameters, about eleven 
million miles. Photographs taken by the parties of Pro- 
fessors Hall and Harkness gave the details of the inner 
corona and of the polar rays, showing the filamentous 
character of the corona, especially at its base in the polar 
regions. A photograph t^en by the i>arty of Professor 
Holden showed the outer corona to a distance of 50' from 
the moon’s limb. The bright-line sixjctnim of the corona 
was excessively faint and, as the solar activity (measured 
by sun-spot frequency) was near a minimum, it was con- 
cluded that the brilliancy of the coronium line varied in 
the sun-spot period, a conclusion which subsequent eclipse 
observations seem to have verified. It is not yet certain 
that the other coronal spectrum lines vary in the same 
way. 

The eclipse of May 17, 1882, was observed in Egypt. 
On the photographs of the corona the image of a bright 
comet was found, the first instance of the sort. (A faint 
comet was found on the plates of the Lick Observatory 
eclipse expedition to Chile in 1893.) The slitless spectro- 
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scope showed the green line (coronium) and D 3 (helium) | 
in the coronal spectrum. 

The eclipse of May 6 , 1883, was observed from a small 
coral atoll in the &uth Pacific Ocean by parties from 
America, England, France, Austri^ and Italy. A thorough 
search was made by Holden (with a six-inch telescope) 
for an intra-Mercurial planet, without success, during an 
unusually long totality (5 m. 23 s.). Palisa searched 
for such a phmet. Janssen again reported the presence of 
dark lines in the coronal spectrum. White prominences 
were seen by TacchinL 

The eclipse of August 29, 1886, was observed in the 
West Indies. The English photographs of the corona, 
taken with a slitless spectroscope, show the hydrogen lines 
as well as K and/. Tacchini devoted his attention to the 
spectra of the prominences, and showed that their upper por- 
tions contained no hydrogen lines, but only the H and K 
lines of calcium. Ho also observed a very extensive 
“ white ” prominence. It was shown on the photographs 
•of the corona, but could not bo seen in the Ha lino with 
the sixsctroscope. It has Imxju su^sted by Professor 
G. E. Hale that the colour of a “white” prominence may 
bo due to the fact that the H and K lines (calcium) are of 
their normal intensity, while the less refrangible prominence 
lines are, from some unknown cause, comparatively faint. 
It is known that the intensity of such lines does, in fact, 
vary, though it is not yet certain that the “ white ” pro- 
minences are produced in this way. The subject is one 
demanding further observation. High prominences are 
generally “ white ” at their summits, “ red ” at their bases. 
The Harvard College Observatory photographs show the 
•corona out to 90' from the moon’s limb, though no detail 
is visible beyond 60'. Mr W. H. Pickering made a series 
of photographic photometric measures of the corona, some 
of which are given below, together with results deduced by 
Holden from the eclipses of January and December 1 889 : — 



im. 

January 

1889. 

December 

1880. 

i 

Intrinsic actinic brilliancy of the 1 



brightest jiarts of the corona 

0*031 

0-079 

0*029 

Do. of the polar rays . 


0*053 

0*016 

Do. of the sky near the sun 

Ratio of intrinsic brilliancy of the 
brightest parts of the corona to 

0 0607 

0*0050 ; 

0*0009 

that of the sky (actinic) . 
Mamitudo of the faintest star 
snown on the eclipse negatives . 

44 to! 

letoi 

82tol 


2*3 



The resultB in the first and thiid columns arc derived from j>lates 
taken in a very humid climate, and are not very dilferent. 


The eclipse of August 19, 1887, was total in Japan and 
Eussia, but cloudy weather prevented successful observa- 
tions except in Sil^ria and Eastern Russia. 

The eclipse of January 1, 1889, was observed in California 
and Nevada by many American astronomers. The photo- 
^phs of the corona, especially those by Charoppin and 
3arnard, show a wealth of detail. Those of Barnard, 
of the Lick Observatory party, were studied by Holden, 
and exhibited the fact that rays, like the “polar-rays,” 
extended all round the sun, instep of being confined to 
the polar regions only. The outer corona was registered 
out to 100' from the moon’s limb on Charoppin’s negatives, 
to 130' on those of Lowden and Ireland. On other plates 
the outline of the moon is visible ])rojocted on the corona 
before totality began. The spectrum of the corona showed 
few bright linos besides those of coronium and hydrogen. 

The eclipse of December 22 , 1889, was observed in 
Cayenne, S.A., by a party from the Lick Observatory 
under rather unfavourable conditions. Expeditions sent to 
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Africa were baffled by cloudy weather. Father Perry 
observed at Salute Islands, French Quiana, and obtained 
some photographs of value. The effort cost him his life, 
for he died of malarial fever five days after the eclipse. 

The eclii>8t5 of April IG, 1893, was observed by llritish 
and French parties in Africa and Brazil, and by Pnifeasor 
Schalberle of the Lick Observatory in Chile. The Chile 
photogniphs of tlio corona were taken with a lens of 40 
feet focus, and are extremely fine. They show a faint 
comet near the sun. No great extensions to the corona 
wore shown on any of the negatives, or seen visually, 
though they were specially looked for by British parties. 
The neighbourhood of the sun was carefully examined by 
Bigourdan without finding any planet. The spectrum of 
the corona was the usual one. The following lines were 
])hotographed in slitloss sjKJctroscopos, and undoubtedly 
iKjlong to the corona -W. L. 3987 ; 4086 ; 4217 ; 4231 ; 
4240 j 4280; 4486; 6303 (the last nuiniKjr is the wave- 
length of the green coronium lino). All of tlK ?80 have 
been seen in slit spectroscopes also. It is j)ossible that 
two lines observed by Young in 1869, namely, W. L. (Ang- 
strom) 6450 and 5670, should be added to the list of un- 
doubted corona] lines. It is not likely that helium or 
hydrogen or calcium vapour forms part of the corona. 
The wave-lengths of some 700 lines belonging to the 
chromosphere and }>rominences were determined by the 
British parties. 

The eclipse of August 9, 1896, was total in Norway and 
Nova Zembla. The day was very unfavourable, but good 
photographs of the corona were obtained by Russian 
jiarties in Siberia and Lapland. Mr Shackelton, in Nova 
Zembla, with a })riHmatic camera obtained a photograph of 
the reversing-layer at the beginning of totality. This 
photograph completely confirms Young’s discovery, and 
shows the prominent Fraunhofer lines bright, the bright 
linos of the chromosphere sj.>ectrum being esjxjcially con- 
spicuous. 

At the solar eclii)se of January 22, 1898, the shadow of 
the moon traversed India from the westoni coast to the 
Himalaya. The duration of U)tality was about 2 m. 
The eclijwe was very fully observed, more than 100 nega- 
tives of the corona being secured. The equatorial exten- 
sion of the visible corona was short and faint, and the 
invisible (sj^ectroscopic) corona was also very faint. The 
8i)ectrum of the reversing-layer was successfully photo- 
graphed ; one set of negatives shows the }X)larization of one 
of the longest streamers of the corona, and jirovos the 
j)resenco of dust ]mrticles refiecting solar light. The bright- 
line spectrum of hydrogen in the chromosphere was followed 
to the thirtieth i)oint of the series, and the wave-lengths 
w»ere shown to agree closely with Balmer’s formula (see 
iSpkctrobcopk). The wave-length of coronium was found 
to be 6303 (not 6317 as previously siipjK)8ed), and the 
brightness of the corona wtis measured. Maunder marie 
the curious observation of coronal matter enveloping a j»ro- 
minence in the form of a hood. 

Observations of the eclipse of May 28, 1900, were 
favoured in a remarkable degree by the absence of clouds. 
The photograplis of the corona obtained by Campbell 
extended four diameters of the sun on the w'cst side. The 
sun’s edge was photographed with an objective-prism 
spectrograiJi composed of two 60" i)rism8 in front of a 
telescope of 2 in. a[»erturo and 60 in. focus. A fine photo- 
graph, 6 inches long, of the bright- and dark-line siHictra 
of the sun’s edge at the end of totality was thus obtained. 
It shows 600 bright lines sharydy in focus besides the dark- 
line spectrum, to which the bright lines gave way as the 
sun reappeared. The coronal material radiating the green 
light was found to be markedly heai^d up in the sun-spot 
regions. No dark lines wore found in the siHJCtrum of the 
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inner corona. Hale and Frost also photographed the com- 
bined bright- and dark-line spectra of the solar cusps at 
the instants before and after totality. On one photograph 
showing no dark lines 70 bright lines could be measui^ 
between 4070 and 4340. On another were 70 bright lines 
between and H«. On a third were 266 bright lines 
between 4026 and 4381, and some dark lines. These 
lines show a marked dissimilarity from the solar spectrum. 

At tliis eclipse the “shadow-bands” received special 
attention. These consist of seeming vague and rapidly 
moving alternations of light and shade flitting over any 
white surface illuminated by the sun’s rays just before and 
after the total phase ; they are probably due to a flickering 
of the light from the thin crescent produced by the air, in 
the same way that the twinkling of the stars is produced. 

The richest mine of inforniatiuii respecting eclipses 
of the suu and moon is Opiiolzer's “Kanou der Finstomissc,” pub- 
lished by tho Vienna A(!a(tomy of Soieucea in the 52nd volume of 
its DenJcsehriftent Vienna, 1887. It contains elements of all 
eclipses both of the sun and moon, from 1207 B.r. to a.p. 2161, a 
period of more than thirty centuries. Appended to the tables is 
a aeries of charts allowing the itaths of dl central eclitMea visible 
in the northern lieniiaphoi'e during the period covered by the table. 
Tho points of the |)ath at which tlie eclipse occurs, at sunrise, 
noon, and sunset, are laid down with precision, but the inter- 
inediatit ]K)ints are frequently in error by several hundred miles, as 
they were not luilculatetl, but projected simply by drawing a cii*clo 
tbruiigb the tbre(3 jiointM lust inentionod. For this reason wo 
cannot infer from them that an ecliiwo was total at any given 
place. The correct path can, however, be readily computed from 
the tables given in the work. Dr Kduaid Mahler's memoir, “Die 
Ceiitralen Honnonfinaternisao dos XX. Jahrhunderts {Dtuh- 
schrifteHf Vienna Academy, vol. xlix.), gives more exact paths of 
tho ctiiitral eclipses of the 20th century, but no maps. General 
tables for computing eclipses are Oppolzcr’s “ Syzygion-tafeln fiir 
lien Mond” {Publication der Aslronmniachm UcHAllachaJlt xvi.), 
un(i Newcomb's, in Puhliealiona of the AiMriean EphemeriSt vol. i. 
jiart i. Of these, Oppolzer's are constructed with greater numerical 
a(xnira<.y aii<l detail, wliile Newcomb’s arc founded on more rocont 
luitroiiotiiical data, aud are preferable for computing ancient 
eclipses. Giuzel’s SpezieJler Kanoti der Sonnen- uivd Mondfinater- 
niaae (Berlin, 1899) noiitaiiiM, besides the historical researches 
already mentioned, maj)s of tho loiths of central eeli|)se8 visible in 
the lands of classleal antiquity from 900 n.c. to a.p. 500, but 
eomimted with iiufierfect astroiiomu^al data. Maguire, “ Monthly 
Notices," xlv. and xlvi., has mapped tho total solar 

eclipses visible in tho British Islands from 878 to 1724. General 
pai>ers of interest on the same subject have been {niblishod by 
Rev. S. J. Jolinson. A resunu^ of all the observations on the 
physical phenomena of total solar eclipses u]t to 1878, by A. C. 
Ranyard, is to be found in Memolra of the Royal Aatronomieal 
Socktijt vol. xli. A very copious development of the computation 
of eeliiwos by Hessers method is fuuud in Cimuvenet's Spherical 
and Practical Aatronomyy vol. i. Hansen’s method is developed 
in the Ahltatuilungen of the Leipzig Academy of Sciences, vol. vi. 
(Matli.-Phys. Classe, vol. iv.). The formuhe of cum nutation by 
this method are found in the iutnKluctious to Oppolzer s two works 
cited above. (s, N.) 

Economic EntomoloEy m the study of 

insects based on their relation to man, his domestic 
animals and his crojis, and, in the case of those that 
are itgurious, of the practical methods by which they can 
1)6 prevented fnim doing harm, or l>e destroyed when 
present. In Great Britain little attention is {)aid to this 
imiiortant branch of agricultural science, but in America 
and the British Colonies tlie case is different. Nearly 
every State in America has its official Economic Entom- 
ologists, and nearly every one of the British Crown Colonies 
is provided with one or more able men who helj) the 
agricultural community to battle against the insect peats. 
Most, if not all, of the imjiortant knowledge of remedies 
comes from America, whore this subject reaches the 
liighost i)erfectiou ; oven the life-histories of some of tho 
British pests have been traced out in tho United States 
aud British Colonies more completely than at home, from 
the creatures that have been introduced from Europe. 

Some idea of the importance of this subject may bo 
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gained from tho following figures. The estimated loss by 
tiio Vine Phylloxera in the Gironde alone was £32,000,000 ; 
for all the French wine districts £100,000,000 would not 
cover the damage. It has been stated on good evidence 
that a loss of £7,000,000 per annum was caused by the 
attack of the Ox Warble Fly on cattle in England alone. 
In a single season Aberdeenshire suffered nearly £90,000 
worth of damage owing to the ravages of the Diamond 
Back Moth on the root crops; in New York State the 
Codling Moth caused a loss of $3,000,000 to apple-growers. 
Yet these figures are nothing compared to the losses due 
to Scale Insects, Locusts, and other jx^sts. 

The most able exj^nont of this subject in Groat Britain was John 
Curtis, whose treatise on P'arm ItiaectCf published in 1860, is still 
the standard British work dealing with tlie insect foes of corn, 
roots, gri^, and stored corn. Tho most important works dealing 
with fruit and other pests come from the jiens of Saunders, 
Liutner, Riley, Slingerland, and others in America aud Canada^ 
from Taschonberg, Lam|>a, Reuter, and Eollar in Europe, and 
from French, Froggatt, aud Tryon in Australia. It was not until 
the last quarter of the 19th century that any real advance was 
made in tho study of economio entomology. Among the early 
writings, besides the book of Curtis, there may also bo mentioned 
a still useful little publication by Pohl and Koilar, entitled Inaects 
Injurious to Gardeners, Poreatera, a^ui Farmers, published in 1837, 
and Taschonborg’s Praktiaehe Jnaccktenkunde. American literature 
began as far back as 1788, wlien a report on the Hessian Fly was issued 
by Sir Joseph Banks ; in 181 7 Say be^n his writings ; while in 185(( 
Fitch started his rcjxirt on the “Noxious Insects of New York.’^ 
Since that date the literature has largely increased. Among the 
most immrtant reports, Ac., may be mentioned those of Riley, 
published by the U.S. Department of Agriculture, extending 
from 1878 to his death, in which is embodied an enormous 
amount of valuable matter. At his death the work fell to Pro- 
fessor Howard, who constantly issues brochures of equal value 
ill the form of Bullotins of the State Department of Agriculture. 
The chief writings of Lintner extend from 1882 to 1808, in 
yearly parts, under the title of Reports on the Injurious Insects 
of the State of New York, Another author whose writings rank 
high on this subject is Slingerland, whose investigations arc 

E ublished by Cornell University. Among other Amoricaim who 
ave largely increased the literature and knowledge must W 
mentioned Webster and Felt. In 1883 apjiearcd a work on fruit 
pests by William Saunders, which mainly anplies to the American 
continent ; aud another small book on the same subject waa 
published in 1898 by Miss Ormerod, dealing with the British iiests. 
in Australia Tryon published a work on the Inject and Fuiujus 
Enemies of Queensland in 1889. Many other pajiers and reports 
are being issued from Australia, notably by Froggatt in N.S. 
Wales. At the Caiie excellent works and papers are prepared 
and issued by the Govornment Entomologist, Dr Lounsoury,. 
under the auspices of the Agricultural Department ; while from 
India we liave Cotes’s Notes on Economic Entomology, published by 
the Indian Museum in 1888, and oilier works, especially on tea 
pests. 

Injurious insects occur among tho following orders ; — 
Coleoptera, Uymemptera^ Lepidoptera, DipUra^ Hem- 
iptera (both heteroptera and honwptera)^ OrtkoptetUy 
Neuroptera, and Thymnoptera, The order Aptera also 
contains a few injurious species. 

Among tho Coleoptera or Beetles there is a group of 
world-wide pests, the Elateridoi or Click Beetles, the 
adults of the various “ Wireworms.” These insects in the 
larval or wireworui stage attack the roots of plants, 
eating them away below the ground. The eggs deposited 
by the beetle in tho ground develop into yellowish-brown 
wire-like grubs with six legs on the first three segments 
and a ventral prominence on the anal segment. The life 
of these subterranean pests differs in tho various species ; 
some undoubtedly (AgrioUs lineatim) live for tl^e or 
four years, during the greater part of which time they gnaw 
away at the roots of plants, carrying wholesale destruction 
liefore them. When mature they pass deep into the 
ground and pupate, appearing after a few months as the 
click beetles (Fig. 1 ). Most crops are attacked by them, but 
they are particularly destructive to wheat and ot^er cereals. 
With such subterranean pests little can be done beyond 
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Tolling the land to keep it firm, and thus preventing them 
from moving rapidly from plant to plant. A few crops, 
auch as mustard, seem deleterious to them. By Rowing 
mustard and ploughing it in green the ground is made 
obnoxious to the wireworms, and may even be cleared of 
them. For root feeders, bisulphide of carbon injected 


into the soil is of particular value. One ounce injected 
about two feet from an a])p1e tree on two sides has been 
found to destroy all the ground form of the Woolly Aphis. 
In garden cultivation it is most useful for wiroworm, used 
at the rate of 1 ounce to every 4 square yards. It kills 
all root {)ests. 

In Great Britain the Flea Beetles {Haltiddm) are one 
of the most serious enemies ; one of these, the Turnip 
Flea {Phyllotreta nenioru7a\ has in some years, notably 
1881, caused more than £500,000 loss in England and 
Scotland alone by eating the young seedling turnips, 
cabbage, and other Cnmferm. In some years three or 
four sowings bivo to Ikj made before a “ plant ” is produced 
enormous loss in labour and cost of seed alone l>eing thus 
involved. These beetles, characterized by their skipping 
movements and enlarged hind femora, also attack the hop 
(//. cowetnna), the vine in America (Oraptodera chedybea^ 
Illig.), and numerous other species of plants, being 
siMJcially harmful to seedlings and young growth. Soaking 
the seed in strong-smelling substances, such as paraflin and 
turpentine, has been found efficacious, and in some districts 
paraffin sprayed over the seedlings has been practised with 
decided success. This oil generally acts as an excellent 
preventive of this and other insect attacks. 

In all climates fruit and forest trees suffer from 
Weevils or Cv^iovvidtB, The Flum Cuculio {Conotra- 
ehdus rvenuphaVy Herbst) in America causes endless harm 
in plum orchard ; Cuculios in Australia ravage the vines 
and fruit trees {Orih&rrhmvs Klugii^ Schon, and Leptopn 
Uopeiy Bohm, &c.). In Europe a number of “ long-snouted ” 
beetles, such as the Baspberry Weevils (pttorhyruihv^ 
pidpes), the Apple Blossom Weevil (Ani^A(mo97itM joemortm), 
attack fruit ; others, as the “ com weevils ” {Calandra oryzm 
and C. gromirui)^ attack stored rice and com ; while others 
produce swollen patches on roots {Ceutorhynchus »ulcicolli»\ 
All these Cuculionidm are very timid creatures, 
falling to the ground at the least shock. This habit can 
be used as a means of killing them, by placing boards or 
sacks covered with tar below the trees, which are then 
gently sh^en. As many of these beetles are nocturnal, 
this trapping should take place at night Larval “ weevils " 
mostly feed on the iwts of plants, hut some, such as the 
Nut Weevil {BalarUnm nwnm), live as larvae inside fruit 
Seeds of various plants are also attacked by weevils of the 
family Bruehidasj especially beans and peas. These seed- 
feeders may be killed in the seeds by subjecting them to 
the fumes of bisulphide of carbon. The corn weevils 
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{Calandra graruirUi and V, oryzoi) are now found all over 
the world, in many cases rendering whole cargoes of 
useless. 

The most ira^iortant Hymonopterous pests are the Saw- 
files or Ttnihrtdinidm^ which in their larval stagtj atUick 
almost all vegetation. The larvoe of these are usually 
spoken of as “false caterpillars,” on account of tlujir 
resemblance to the larvai of a moth. They are most 
ravenous feeders, stripping bushes and trees completely of 
their foliage, and even fruit. Bawfly larvae can at once b(i 
recognized by the curious iKisitions they assume, and by the 
number of pro-legs, which exceeds ten. The female lays 
her eggs in a slit made by means of her “saw-like” 
ovijxjsitor in the leaf or fruit of a tree. The jmjMe in most 
of these pests are found in an earthen cocoon beneath the 
ground, or in some cases above ground i^Lophyrm pin^. 
One s{)ecieB, the Slugworm (Erimampd limicitia)^ is com- 
mon to Europe and America ; the larva is a curious slug-like 
creature, found on the upper surfactj of the leaves of the 
pear and cherry, which sec^rotes a slimy coating from its 
skin. Currant and gooseberry are also attacked by sawiiy 
larvm (Nenvatm ribesii and N, ventricoum) Iwtli in 
Europe and America. Other siKJcies attack the stalks of 
grasses and corn {(Jephus pygmeeus). Forest trees also 
suffer from their ravages, es})ecially the Conifers {Ltqihyruti 
pini). Another group of Hymenoptera occasionally causes 
much harm in lir plantations, namely, the Siricidtfi or 
Wood-Wasps, whose larvos burrow into the trunka of the 
trees and thus kill them. For all exjxjsed Sawfly larviu 
hellebore washes are most fatal, but tln^y must not ha used 
over ri]:)e or rij)oning fruit, as the helhdK^re is jwisonous. 

The order Diptiira contains a host of serious ^n^sts. 
These two-winged insects attack all kinds of plants, ami 
also animals in their larval stages Many of the adults are. 
bloodsuckers CulicidaUf^c,); others arc jiariisitie 

in their larval stage ((KstHdoi^ &c.). The best known 
dipterous posts are the Hessian Fly {Ceddomyia destructor), 
the Pear Midge (Dijtlgds pyrivorci), the Fruit Fli(is 
{Tephritis Tryoni of Queensland and Ilalterophonv 
capitata or the Mediterranean Fruit Fly), the Onion Fly 
{Fhorbia cepetorum), and numerous corn [Hsats, such as thtj 
Gout Fly {CJdoropstatniopm) and the Frit Fly (Osninis 
frit). Animals suffer from the ravages of Bot Flies 
{(Estridos) and Gad Flies (Tahanidm) ; while the Tsetsi! 
disease is due to the Tsetse Fly (Glomna morsiiam), 
carr 3 ring the protozoa that cause the disease from one horse 
to another. Other flies act as disease-carriers, including 
the mosquitoes {Anoplteles), which not only carry malarial 
germs, but also form a secondary host for these parasites. 
Hundreds of acres of wheat are lost annually in Amori(‘a by 


B 



Flo. 2.— A, Ox JBoi Maegrot. ; B, ]>iinarium ; O, Ox Warble Fly 
{Hjfjivdenna ifovui'y, 


the ravages of the Hessiau Fly; the Fruit Flies of 
Australia and South Africa caase much loss to orange 

8. III. - 8o 
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jiiid citron growers, often making it necessary to cover 
tlie trees in muslin tents for protection. Of animal pests 
the Ox Warble.s {Ifi/podernui IvtwaUi and //. 
iiovin) are the most ini])ortaut (see Fig. 2). 

The “ lx)t8 or larvje of those! flies live under 
the skin of cattli!, producing large swollen 
luiiins — ** warhIo.s - in which the “ bots ” 
inatiire (Fig. 2). I'hcso {Hirasitos damage the 
liiih^, mi up inflammation, and cause immense 
loss U> farmers, herdsmen, and butchers. 

'riu! universal attack that lias l>eeu made 
iqiou this jM^st has, however, largely decreased 
its uiuubers. In America cattle suiTer much 
from the Horn Fly (^Uasmatotna sert'ota), 

'rh(! dipterous garden jwsts, such as the Onion 
Fly, Chirrot Fly, and Celery Fly, can best be 
kojit in chock by the use of (mraifin emulsions 
and the treatment of the soil with gasdiine 
after the crop is lifted. Cereal pests can 
only be treated hy general cleanliness and 
good farming, and of course they are largely 
kept down by the rotation of crops. 

L(^I»idopterous enemies are numerous all over the 
world. Fruit suffers much from the larvm of the 
(MmuertdeUy the so-called “ Loo|)crdarvie ” or “Canker- 
w < »rms. ” C)f these geometers the Winter AI oth {Clieifivatobia 
hrumata) is one of the chief culprits 
in Kuro])<! (Fig. fl). The females in 
this moth and in others allied to it 
are wingless. These! insects pass the 
pu]>al stage in the ground, and reach 
tlu* Itoughs to lay their eggs by 
<*raw]ing uj) the trunks of the trees. 

To cheek them, ** grease - banding ” 
roiinil the trees has l)eeii adopted ; 
but as many otlier jHJsts eat the 
loafagt?, it is bi^st to kill all at once Fio., 3.~-Looi»er.iarva of 
liy .s|>niyiiiK with arsenical iJoisons. 

Among other notable Lepidopterous 
[H'stN are the “surface lurvm” or Cutworms {Affroti» 8pp,\ 
th(‘ catorpilhirs of various Noctuaj; the Codling Moth 
(Var/ioettpsa pomoml la), which causers the maggot in apples, 
lias now l)ecome a universal jxist, having spread from Europe 
to America and to most of the British Colonies. In many 
years quite half the apple crop is lost in England owing 
to the hirvte destroying the fruit. Sugar canes suffer from 
the Sugar-cane Borer (Diatioai sacchari) in 
the West Indies; tolmcco from tho larvm 
of Hawk Moths (Sphinijidm) in America; 
corn and grass from various Lopidoi)teroiis 
IKists all over tho world. Nor are stored 
goods cxem]>t, for much loss annually takes 
j»lace in corn and flour from the presence of 
the larva) of the Mediterranean Flour Moth 
(Ep/mtia hmiella); while furs and clothes 
are often ruined by the Clothes Moth {Tinea 
tm'iKizella), 

By far the most destructive insects in 
warm climates belong to the Hemiptera, 
es]»eciany to the Coccidm or Scale Insects. 

All fruit and forest trees suffer from these 
curious in.sects, which in the female sox 
alwiiys remain apterous and apodal and live 
atUiched hi tho bark, leaf, and fruit, hidden 
bmieath variously-formed scale-like coverings. 

'J'Jie male scales differ in form from the 
female; the adult male is winged, and is 
rai-ely soon. Tho female lays her eggs 
Ixuieath the scaly covering, from which hatch out little 
active six-legged larvie, which wander about and soop 


be^n to form a new scale. The Coccidce can, and 
mainly do, br^ asexually (parthenogenetically). One 



Fio. 4.— 'San Job 4 Scale {AtpidiotUii j>emiciont»), A. male scale insect ; B, female ; 
C, larva ; D, female scale ; E, male t ' 



i scrale. 


of the most important is the San Jos^ Scale (Aspidiotua 
pemicio»m), which in warm climates attacks all fruit 
and many other trees, which, if unmolested, it will 
soon kill (Fig. 4). These scales breed very rapidly; 
Howard states one may give rise to a progeny of 
3,216,080,400 in one year. Other scale insects of note are 
the cosmo|x>litan Mussel Scale {Mytilaspis pcmwrmi) and 
the Australian Icerya pu/rchasi. The former attacks apple 
and pear; the latter, which selects orange and citron, 
w'as introduced into America from Australia, and carried 
ruin before it in some orange districts until its natural 
enemy, the lady-bird beetle, Adalia cardinadu, was also 
imported. 

After tho Coccidm the next moat important insects 
economically aix) the Plant Lice or Aphididm, These breed 
with great rapidity under favourable conditions : one by 
the end of the year will bo accountable, according to 
Linnseus, for the enormous number of a quintilliou of its 
species. Ai)hidc8 are born, as a rule, alive, and the young 
soon commeiKJe to reproduce again. Their food consists 
mainly of the sap obtained from the loaves and blossom of 
plants, but some also Jive on the roots of plants (Phylloxera 
vastatrix and Schizomura lanigera). Aphides often ruin 
whole crops of fruit, corn, hops, &c., by sucking out the 



Fio. R —The Hop Aphi 
ovigeroua winglesB fei 


{PhoroAon kumuli). A, wlniifed female ; B, winffod mole ; O, 
Ale ; D» vivlparoui winglew female from plum ; E, pupal atoge. 


sap, and not only check growth, but may even entail 
the death of the plant. Boproduction is mainly asexual 
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the females producing living young without the agency 
of a mala Males in nearly all species appear once a year, 
when the last female generation, the ovigerous generation, 
is fertilized, and a few large ova are produced to carry 
on the continuity of the species over the winter. Some 
aphides live only on one species of plant, others on two or 
more plants. An example of the latter is seen in the Hop 
Aphis {PhoTodon hwnmli)^ which passes the winter and lives 
on the sloe and damson in the egg stage until the 
middle of May or later, and then flies off to the hops, 
where it causes endless l^rm all the summer (Fig. 5) ; it 
jHies back to the prunes to lay its eggs when the hops are 
r\\K\ Another Aphis of imix)rtanco is the Woolly Aphis 
(Schiwnmira lanigera) of the apple and pear : it secretes 
tufts of white iiocculent wool often to bo seen hanging in 
[latches from old apple trees, where the insects live in the 
rough bark and form cankered growths both above and 
lielow ground. Aphides are provided with a mealy skin, 
which does not allow water to be attached to it, and thus 
insecticides for destroying them contain soft soap, which 
fixes the solution to the skin ; [laraffin is added to corrode 
tlie skin, and the soft soap blocks up the breathing pores 
and so ]>roduces asphyxiation. 

Amongst OrtJioptera we find many noxious insects, 
notably the Jjocusts, which travel in vast cloud-like armies, 
(blearing the whole country before them of all vegetable 
life. The most destructive locust is the migratory locust 
(Locudta migratoria\ which causes wholesale destruction 
ill the East. Large pits are dug across the lino of advance 
of these great insect armies to stop them when in the larval 
or wingless stage, and even huge bonfires are lighted to 
check their flight when adult. ^ dense are these “ locust 
clouds ” that they sometimes quite darken the air. The 
commonest and most widely distributed migratory locust 
is PachytyluR cimrascem. The mole cricket {Gryllotalpa 
vulyaru) and various cockroaches (Blattidce) are also 
amongst the pests found in this order. 

Of Neuroptera there are but few injurious sjiecies, and 
many, such as the lace wing flies (llemerobiidcB), are 
beneficial. 

7%e Treatment of Insect Pests, — One of the most im- 
portant ways of keeping insect [losts in check is by 
“ spraying ” or “washing.” This method has made groat 
advances in recent years. All the [lioneer work has been 
done in America ; in fact, until the South-Eastern Agri- 
cultural College undertook the elucidation of this subject, 
little was known of it in England except by a few growers. 
The results and liistory of tliis essential method of treat- 
ment are embodied in Professor Lodemann’s work on the 
Spraying of Plwnis^ 1896, In this treatment we have to 
liear in mind what the entomologist teaches us, that is, 
the nature, liabits, and structure of the pest. 

For insects provided with a biting mouth, which take nourish- 
ment from the whole leaf, shoot, or fruit, the [wisonous waslies 
used arc chiefly arHenical. The two most useful arsenical sprays 
are Paris green and arsenate of lead. To make tlie former, mix 

1 oz. of the Paris green with 15 fwllons of soft water, and add 

2 oz. of lime and a small quantity of agricultural treacle; the 
latter is prepared by dissolving 8 oz. of acetate of lead in a little 
water, then 1 oz. of arsenate of soda in water and mixing the two 
well toother, and adding the whole to 16 gallons of soft water ; 
to this is added a small quantity of coarse treacle. For piercing- 
mouthed pests like AymAes no wash is of use unless it contains a 
luisis of soft soap. This soft-soap wash kills by contact, and may be 
[iropared in the following way : — Dissolve 6 to 8 lb of the best soft 
soap in boiling soft water, and while still hot (but of course taken off 
the fire) add 1 gallon of paraffin oil and chum well together with a 
force-pump ; the whole may then be mixed with 100 gallons of 
soft water. Tlie oil readily separates from the water, and thus a 

E orfect emulsion is not obtained ; this difficulty has been solved 
y Mr Cousin's paraffin naphthalene wash, which is patented, 
but can be made for private use. It is prepared as follows - 
Soft soaj), 6 lb dissolved in 1 quart of water ; naphthalene, 10 oz. 
mixed with .1^ pint of paraffin; the whole is mixed together. 


When required for nso, 1 lb of the compound is dissolved in 5 to 
10 gallons of warm water. 

These two washes are essential to the well-being fif every 
orchard in all climates. Not only can we now destroy larva! and 
adult insects, but we can also attack them in the egg stage i»y 
the use of a caustic alkali wash during the winter ; besides 
destroying the of such posts as the Pityllidtr^ Red Spider, and 
some Aphides, tms also removes the vegetal eucumbranoes which 
shelter uiiiiierous other insect pests during the cold [lart of the 
year. Caustic alkali wash is prepared by dissolving 1 lb of crude 
potash and 1 lb of caustic s^a in soft water, mixing the two 
solutions together, adding to them f lb of soft soap, ana diluting 
with 10 gallons of soft water when required for use. Another 
approved insooticido for Scale Insects is rosin wash, which acts 
in two ways : first, corroding the soft scales, and second, fixing the 
harder scales to 8toi» the egress of the iicxa|)od larvse. It is pre- 
l>ared as follows First crush 8 lb of rosin in a sack, and then 
place the rosin in wann water and boil in a cauldron until thor- 
oughly dissolved ; then melt 10 lb of caustic soda in enough 
warm water to keep it liquid, and mix willi the dissolved rosin ; 
keep stiiTing until tlie mixture assumes a clear coiree-cxilour, and for 
ten minutes afterwards ; then odd enough warm water to l>riiig the 
whole u[) to 25 gallons, and well stir. Bottle this off, and when 
reimired for use dilute with three times its bulk of warm soft water, 
and spray over the trees in the early spring just l>eftuo the buds 
burst. For mites (Aeari) sulphur is the essential ingi'edient of a 
spray. Liver of sulphur has been found to he the best form, 
especially when mixed witli a paraffin emulsion. Bud Mites 
{Phytoptida:, Fig. 6) are of course not affected. Sulphur wash is 



B^o. 0.— Bud Mites (PkytoptidepX A, currant bud mite {Phytoptm 
ril/is ) ; B, nut bud mite (P. avellaiun). 


made by adding to every 10 gallons of warm paraffin emulsion 
or paraffin-naphthaleue-emulsion 7 oz. of liver of sulphur, and 
stirring until the sulidmr is well mixed. This is applied as an 
ordinary spray. Nursery stock should always bo treated, to kill 
scale, aphis, and other iiesta wliich it may carry, by the gas treat- 
ment [larticularly in the case of stock imjiorted from a foreigji 
climate. This treatniont, both out of doors and under glass, is 
carried out os follows ; — Cover the plants in bulk with a light gas- 
tight cloth, or put them in a special fumigating house, and then 
place 1 oz. of cyanide of potassium in lumps in a dish with water 
beneath the covering, aim then pour 1 oz. of suljihuric ncid over 
it (being careful not to inhale the poisonous mines) for evciy 
1000 cubic feet of space beneath the cover. The gas generated, 
hydrocyanic acid should be left to work for at least an hour before 
the stock is removed, when all forms of animal life will bo 

destroyed. ^ , , , - 

For spraying, proper instruments must be used, by means of 
which tne liquid is sent out over the plants in as fine a mist m 
pCiisible. Numerous pumps and nozzles are now made by winch 
this end is attained. Both horse and hand machines are enqiloyed, 
the former for hops and largo orchards, the latter for bush fruit 
and gardens. In America, where trees in parks as well u orchards 
and gardens are treated, steam-power is sometimes used. Among 
the most important sprayers are the Strawson horse sprayers and 
the smaller Eclair and Notiis knapsack pumps, carried on the back 
(Fig. 7). The nozzles for “niistifying” the wash most in use are 
known as the Vermorel an<l Riley’s, which can be fitted to any 
length of tubing, so as to roach any height, and can be turnwi m 
any direction. The pumps in the machine keep the insecticide 
constantiy mixed, and at the same time force the wash with great 
strength through the nozzle, and so to the exterior, as a fine mist; 
every part of tho plant is thus affected. 
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Beneficial Ineecte have also to bo considered in Economic 
Entomology. They are of two kinds — (1) those that help 
to keep down an excess of other insects by acting either 



Fio. 7. - KnapKM^k Bprayer for liquid insecticides. 


as i>arasitcs or by being insectivorous in habit; and (2) 
insects of economic value, such as the bee and silkworm. 
Amongst the most imiK)rtant friends to the fanner and 


gardener are the Hymenoptcrous families of Ichneumon 
Flies {JefincmiumidcB and Braconidm) ; the Dipterous fami- 
lies SyrpJMm and Tachinidm ; the Coleopterous families 
CoedneUidoi and CaraJbidce ; and the Nouropterous Heme- 
rohttdcB^ or Lace-Wing Flies. Ichneumon Flies lay their 
eggs either in the larvee or ova of other insects, and the 
Iiarasitos destroy their host. In this way the Hessian 
Fly is doubtless kept in check in Europe, and the Aphides 
meet with serious hindrance to their increase. If a number 
of plant-lice are examined, a few will be found looking 
like little pearls ; those are the dried skins of those that 
have been killed by Ichnenmonidce, The Synphidce, or 
Hover Flies, arc almost exclusively aphis-feeders in their 
larval stage. Tac.hiiui flies attack lepidopterous larvse. 
One of the most notable examples of the use of insect 
allies is the case of the Australian Lady Bird, Adcdia 
cardinjcdisy which, in common with all lady birds, feeds off 
Aphidaa and Coccidte, The Icerya Scale {Icerya jmrchaei) 
imjwrted into Ameriai ruined the orange groves, but its 
enemy, the Adalia^ was also imported from Australia, 
and counteracted its abnormal increase with such groat 
results that the crippled orange groves are now once more 
profitable. (f. v. t.) 
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I N a former article (see Politica^l Economy, Ency, 

9th edition, vol. xix. pp. 346-401), in which the 
growth of Economics from the earliest times was described, 
it was shown that, owing partly to the conditions affect- 
A nview industrial and commercial organization 

otwttt and the economic [xilicy of different countries, 
work on ])artly to the influence on economics of the 
oconomice, gpQ^th of other sciences, there were in Euroi)e 
and America various schools of economists representing 
somewhat different views as to the aims, the subject- 
matter, and the method of the science. This state of 
things was no doubt a sym])tom of vitality and progress, 
but it was associated witli much destructive criticism 
of principles hitherto considered vs^ell founded, and 
diminished for a time l)oth the practical usefulness of 
the science and the estimation in which it was held by 
ordinary men. During the last few years there have been 
110 new dejttirtnres of fundamental importance, such as 
the application of tlie historical method to economic in- 
vestigation; the methods characteristic of the different 
groups of economists have been seen to be not mutually 
exclusive, but complementary to each other ; and much of 
the work done has lioen constructive, in the sense that 
economic writers liave devoted themselves to the solution 
of jiarticular problems rather than the discussion of the 
method by which the problems should be attacked. The 
time has therefore now arrived when we can review the 
situation and attempt to combine the positive results of 
a period of active criticism and inquiry. Many years 
must elapse before we can survey the whole held of 
economic investigation, if indeed the time over arrives 
when wc can undertake so great a task. Present tend- 
encies scarcely point to the creation of a complete and 
well-rounded system of economics such as appealed to 
past generations. Like the world of business and com- 
merce of which it is the reflex, economic thought resembles 
a great river. Its sources lie far back in the historic past. 
Its course has been determined by practical needs which 
are no longer felt, by ideals to which the present genera- 
tion does not respond, and by systems of jiolitics and 
philosophy whose day is over. The titles of an economic 
bibliography are a brief epitome of general history, and a 
complete survey of economic thought at the present time 


would involve a careful examination of many of the im- 
|K)rtaut questions which now occupy the public mind in, 
at least, Eurojie and America. It is the spirit and the 
method of economic science which we may hoiie will be 
permanent. The more numerous the points of contact 
between economic science and the real world of business, 
the lass possible will it be, at any rate for many years, 
to construct a complete system. In tlie ])i‘esent state of 
economic knowledge, generality can only be obtained by 
abstraction. Hut it is jiossible to describe the character and 
and subject-matter of economics, to indicate its relation to 
other sciences, to exjilain the methods by which economists 
reach their conclusions, to show within what limits a 
science which we may call General Economics is jiossible, 
to apply our reasoning to particular groups of jiractical 
questions ; and that is the task we shall attempt in the 
following pages. 

Economics, as we understand it, is the science which 
investigates the manner in which nations or other larger or 
smaller communities, and their individual mem- 
bers, obtain food, clothing, shelter, and whatever ^ ® * 

else is considered desirable or necessary for tlu^ mainten- 
ance and improvement of the conditions of life. It is thus 
the study of the life of communities with special reference 
to one side of their activity. It necessarily involves the 
scientifle examination of the structure and organization of 
the community or communities in question ; their history, 
their customs, laws, and institutions; and the relations 
between their members, in so far as they affect or are 
affected by this department of their activity. At the 
root of all economic investigation lies the conception of 
the standard of life of the community. By this expression 
we do not mean an ideal mode of living, but the habits 
and requirements of life generally current in a com- 
munity or grade of society at a given period. The stand- 
ard of Kfe of the ordinary woll-to^o middle class in 
England, for example, includes not only food, clothing, 
and shelter of a kind different in many respects from 
that of a similar class in other countries and of other 
classes in England, but a highly complicated mechanism, 
both public and private, for ministering to these primary 
needs, habits of social intercourse, educational and sanitary 
organization, recreative arrangements, and many other 
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elements. Many influences operating for a long period of 
time on the chai^ter and the environment of a class go to 
determine its standard of life. In a modern industrial 
community it is possible to express this standard fairly 
accurately for the purposes of economic investigation in 
terms of money. But it is doubtful whether the most 
comx>lete investigation would ever enable us to include all 
the elements of the standard of life in a money estimate. 
The character, tastes, and capacity for management of 
diflerent individuals and ^ui)8 differ so widely that equal 
incomes do not necessarily imply identity of standard. 
In the investigation of past times, the incommensurate 
elements of well-being are so numerous that merely money 
estimates are frequently misleading. The conception of 
the standard of life involves also some estimate of the 
efforts and sacrifices |jeople are prepared to make to 
obtain it; of their ideals and character; of the relative 
strength of the different motives which usually determine 
their conduct. But no carefully devised calculus can take 
the place of insight, observation, and experience. The 
economist should be a man of wide symimthies and prac- 
tical sagacity, in close touch with men of different grades, 
and, if possible, experienced in affairs. 

It is evident that no permanent classification is possible 
of what is or is not of economic significance. No general 
rules, applicable to all times, can be laid down 
^ ^ what x)henomena must be examined or 
nuSIeA * ^ neglected in economic inquiry. 

The different departments of human activity 
are organically connected, and all facts relating to the 
life of a community have a near or remote economic 
significance. For short historical jieriods, indeed, many 
l)henomena are so remotely connected with the ordinary 
business of life that we may ignore them. But at any 
moment special causes may bring into the field of economic 
inquiry whole departments of life which have hitherto 
been legitimately ignored. In times past, biblical exe- 
gesis, religious ideals, and ecclesiastical organization, the 
purely political aims of statesmen, chance combinations of 
l>arty politics and the intrigues of diplomatists, class 
prejudice, social conventions, apparently sudden changes 
of economic policy, capricious changes of fashion — all 
these causes and many others have exerted a direct and 
immediate influence on the economic life of the com- 
munity. In our own day we have had many illustrations 
of the manner in which special circumstances may at once 
bring an almost unnoticed series of scientific investigations 
into direct and vital relation with the business world. 
The economist must, therefore, not only be prepared to 
take account of the ph 3 rsical features of the world, the 
general structure and organization of the industry and 
commerce of different states, the character of their ad- 
ministration, and other important causes of economic 
changa He must be in touch with the actual life of the 
community he is studying, and cultivate **that oi)cnnes.s 
and alertness of the mind, that sensitiveness of the judg- 
ment, which can rapidly grasp the significance of at first 
sight unrelated discoveries or events.” 

Some people are of opinion that the factors to be taken 
account of in economic investigation are so numerous that 
progress on these linos is impossible. It would certainly 
be impossible if we had to begin de novo to construct the 
whole fabric of economic science. But, as we shall see, it 
is no more necessary to do this in the world of science 
than it is in the world of business or politics. There is in 
existence a vast store of accumulated knowledge, and few, 
if anyi departments of economics have been left quite 
unilluminated by the researches of former generations. 
Frogr^ is the result of adaptation rather than recon- 
struction. It must be remembered also that economic work 
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in modern times is carried on by consciously or uncon- 
sciously asaociatoil effort, and although it must always 
require high qualities of judgment, ca|)acity, and energy, 
many of the difficulties which at first sight ap|)car so 
insuperable give way when they are attacked. In some 
ways also the study of highly develoi)ed organizations 
like the modern industrial state is simpler than that of 
earlier forms of society. 

In the earliest times for which wo have abundant 
material the economic life of England had already reached 
in certain directions a high degree of complexity. Even 
in the rural districts, manorial records reveal the existence 
of a great variety of classes and groups of ijersons engaged 
in the x>erformance of economic functions. The lord of 
the manor with Ids officials and retainers, the ])easantry 
bound to him by tics of personal dei)endence and mutual 
rights and obligations, constituted a little world, in which 
we can watch the play of motives and ]>as.sions not so 
dissimilar as we are sometimes led to Ixslieve from those 
of the great modern world. In many a country district 
the gi’odations of social rank were more con indent 
tinuous, the opportunities of intercourse moTii and modern 
frequent, and the capacity for organization 
greater than in modern times. The manorial” • 

accounts were kept with precision and detail, and we 
are told that a skilled official could estimate to the 
utmost farthing the value of the services due from 
the villein to his lord. The manor was indeed self- 
sufficient and independent in the sense that it could 
furnish everything required by the majority of the in- 
habitants, and that over the greater part of rural England 
production was not carried on with a view to a distant 
market. But in the earliest times the manor was sub- 
jected to external infiuonces of great importance. Vast 
areas of the country were in fact under the single control 
of a territorial lord or an ecclesiastical foundation. Every 
manor com|)osing these great fiefs was likely to be affected 
by the policy or the character of the administration of the 
! feudal lord, and he, again, by the policy or the difficulties, 
the strength or the weakness, of the central government. 
Foreign trade and foreign intercourse were undovcl()|)ed, 
but their infiuence was in historical times never entirely 
absent, while the influence of Roman law and the Christian 
Church constantly tended to modify the manorial organ iza- 
tion. In the to\vns the division of labour had proceeded 
much further than in the rural districts, and there were in 
existence organized lx)dies, such as the Gild Merchant and 
the crafts, whoso functions were primarily economic. But 
I one of the most striking characteristics of town life in the 
Middle Ages was the manner in which municipal and 
industrial privileges and responsibilities wore interwoven. 
In modem times the artisan, however well trained, effi- 
cient, and iminstaking ho may be, does not, in virtue of 
these qualities, enjoy any municipal or j^olitical jjrivileges. 
By means of his trade union, co-ojxsrativo society, or clul) 
he may gain some exiKsrience in the management of men 
and business, and in so far as the want of a sufficient 
income does not constitute an in8Ui>erable difficulty, be 
may share in the public life of the countiy. But in his 
character as artisan he enjoys no miinicii)al or political 
I privileges. In the Middle Ages this differentiation of the 
^ industrial, municitial, and iK)litical life not taken 
place, and in order to understand the working of at first 
sight purely economic regulations it is necessary to make 
a close study of the functions of local government. But 
this, after all, does not carry us very for. From the very 
nature of the records in which wo study the town life of 
the Middle Ages, it follows that wo obtain from them only 
a one-sided view. No one knows what proiwrtion of the 
industrial population was included in the organized guilds, 
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or liow coiupJete was tJie control exercised hy tbe^ bodies 
over tlieir members. Elaborate I’e^ulations were in force, 
but no one knows how elastic they were in practice. 
Modieeval Englishmen were particularly apt to put their 
aspirations into a legal form, and then rest satisded with 
their achievement. The number of regulations is scarcely 
to be regarded as a test of their administrative success. 
Further, as the country became more consolidated and the 
central government extended its authority over economic 
aiTairs, new regulations came into force, new organs of 
government apjxjared, which wore sometimes in conflict, 
sometimes in harmony, with the existing system, and it 
becomes for a time far more difficult to obtain a clear view 
of the actual working of economic institutions. Thus the 
study of the economic life of the Middle Ages is one of 
the most complicated subjects which can engage the 
attention of man. It is imi) 0 SBible to carry the jirocess 
of isolation very far. The different threads of social 
activity are so closely interwoven that wo cannot follow 
any one for very long without forming wrong impressions, 
and it becomes necessary to turn liack and study others 
which seemed at first sight unrelated to the subject of our 
investig}itions. Under an a{)[)arently uniform and stable 
system of social regulation there was much variation and 
movement, the significance of which it is imjK>ssible to 
estimate. Materials for forming such an estimate no 
doubt exist, but before doing so we have to study in 
infinite detail a vast niimlxM* of separate manors, munici- 
jialities, or other separate economic areas. This involves 
great industry on the part of many scientific workers. 
Meanwhile wo can illmtrate the economic life of the 
Middle Ages, describe its main features, indicate the more 
important measunjs of public policy, and draw attention to 
some of the main lines of doveloimient. 

Jt is only as wo approach more modern times that the 
conditions of economic study are realized and economic 
science, as wo understand it, becomes possible. Those 
conditions are : (i.) the life of the state or other community 
or communities we are studying must be so differentiated 
that we can isolate those functions which are wholly or 
predominantly economic. The “separation of employ- 
ments” is not only a condition of economic 
CondMona efficiency ; it was necessary Ijefore wo could 
aciaace, economic science, (ii.) We must be in 

a jxisition so far to understand and estimate 
the character and motives of different clu.ssos and groups in 
these cf>mraunitios that we can rightly interpret their action. 
I'his condition cannot be realized without great difficulty, 
for “economic motives” are very different in different 
periods, nations, and classes, and even for short periods of 
time in the same country are modified by the influence of 
othca* motives of an entirely differtmt order. In study- 
ing the economic history of the 18th century, for ex- 
ample, it is not enough to assume with Defoe that “ gain 
is the design of merchandise.” We have to be saturated, 
as it were, with 18th-century influences, so that wo can 
rcalize the conditions in which industry and trade were 
carried on, before w^e can rightly explain the course of 
development. In our own day labour disputes, to take 
another example, can scarcely ever be rcsolv^ into a ques- 
tion of merely pecuniary gain or loss. The significance of 
the amount of money involved variiss greatly for different 
trades, and can only 1x5 understood by reference to the 
character and habits of the ]K5ople concerned. But questions 
of sentiment, shop-feeling, and trade customs invariably play 
an important part, (iii.) Economics can never lead to any- 
thing but hyiKithetical results unless we not only realize 
that wo must “take account of” other than the purely 
economic factors, but also give due weight and signiffcance 
to these factors. No explanation of the industrial situation 
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in Germany, tor exmple, would be intelUgihle^br satis- 
factory even from the economic point of view whUtm ignorai 
the aignihcance of the political conditions which Germans 
have to deal with So, again, it is imjjossibfe to make 
a useful comparative estimate of the advantages and 
disadvantages of the transport systems of England, the 
United States, and Germany, unless we keep constantly 
in view^ the very different geographical, military, and 
political conditions which these systems have to satisfy, 
(iv.) Sufficient information must he available to enable us 
to test the validity of our hypotheses and conclusions. 
Whatever “ method ” of economic investigation we em])loy, 
we must at every stage see how far our reasoning is 
borne out by the actual experience of life. This obvious 
conditif)n of scientific inquiry is very far from being 
comj>lctoly realized even at the present time. It implies 
the existence of a well-trained class engaged in the work 
of collecting information, and much organization both by 
the state and private bodies. These four conditions can 
be reduced to two. The community we are studying* must 
have reached such a stage of development that its economic 
functions and those immediately cognate to them form a 
well-defined group, and adequate means must be available 
so that we can, as it wore, watch the [jerformance of these 
functions and test our hy])otheses and conclusions by 
observation and experience. 

It is easy to understand, tjierefore, why we trace the 
beginnings of economics, so far as England is concerned, 
in the IGth century, and why the application of strict 
scientific tests in this subject of human study has become 
possible only in comparatively recent times. Mediaeval 
economics was little more than a casuistical system of 
elaborate and somewhat artificial rules of conduct. From 
the close of the Middle Ages until the middle of the 
18th century thousands of jmmphlets and other works 
on economic questions were published, but, with the few 
notable exceptions mentioned in the former article, the 
vast majority of the writers have little or no scientific 
importance. Their works frequently contain information 
given nowhere else, and throw much light on the state of 
opinion in the age in which they wrote. It is also 
possible to find in them many anticipations of the views 
of the economists of later times ; but such statomonts werc 
as a rule generated merely by the heat of controversy on 
some measure or event of practical im|K)rtance, and when 
the controversy died down were seldom regarded or 
incorporated in a scientific system. Trade bias, personal 
impressions, and guess-work took the place of scientific 
method. This was inevitable in the absence of trust- 
worthy information on an adequate scale, and from the 
immediately practical aims of the writers. But from the 
end of the 17th century economies has been definitely 
recogniml as a subject of scientific study. 

In modern times the conditions which have made 
economic science possible have also made it necessary. 
While it is impossible to give a strictly economic inter- 
pretation of the earlier history of nations, economic 
interests so govern the life and determine the policy of 
modem states that other forces, like those of reli^on and 
politics, seem to play only a subsidiary part, modifying 
here and there the view which is taken of particular 
questions, but not changing in any important degree the 
general course of their development. This 
may be, in the historical sense, merely a pass- 
ing phase of human progress, due to the rapid SSSIT" 
extension of the industrial revolution to all 
the civilized and many of the uncivilized nations of the 
world, bringing in its train the consolidation of largo 
areas, a similarity of conditions within them, and amongst 
peoples and governments a great increase in the iltrength 
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of economic motives. When the world has settled down 
to the new conditions, if it ever does so, we may be 
• confronted with problems similar to those which our 
forefathers had to solve. But, for tho time, if we know 
the economic interests of nations, classes, and individuals, 
we can tell with more accuracy than ever before how in 
the long run they will act Public jjolicy therefore 
requires the closest |)OBsible study of the economic forces 
which are moulding the destinies of the great nations of 
the world. In most civilized countries except England 
this is recognized, and adequate provision is m^e for the 
study of economic science. But the subject is not only of 
immediate concern to the state in its corix)rate and public 
ca|>acity. The neglect of it in the domain of private 
business can now only lead to disastrous results. To 
quote from a recently published work (see Naticnuil 
JSdvmtion : a Sympodum, 1901), “ tho commercial suprem** 
acy of England was due to a variety of causes, of which 
superior intelligence, in the ordinary business sense, 
was not tho moat important. Her insular ]X)sition, 
continuity of |K>litical development, and freedom from 
domestic broils played an important jiart in bringing 
about a steady and continuous growth of industry and 
manufactures for several generations Ixsforo the modern 
era. The great wars of tho 18tli and the Iwginning 
of the 19th century, which arrested the growth of con- 
tinental nations, gave England tho control of the markets 
of the world. When {leacc was restored, England enjoyed 
something in the nature of a nionoiX)ly. The com- 
])etition of France ceased for a time to be an imtx)rtant 
factor. What is now the German Empire was a mere 
congeries of small states, waging [perpetual tariff' wars 
upon each other. In the old Prussian provinces alone there 
were fifty-three different customs frontiers, and German 
manufactures could not develop until the growth of the 
Zollverein brought with it commercial consolidation, 
internal freedom, and greater homogeneity of economic 
conditions. Tho industries of the United States were in 
their infancy. Thus the productive [lower of England 
was unrivalled, and her manufactures and business men, 
under a regime rapidly approximating to complete freedom 
of trade, could reap the full advantages to be derived from 
the jtossession of groat national resources and production 
by machinery. Commercial sujiremacy required not so 
much highly trained intelligence amongst manufacturers 
and merchants as keen business instinct and a certain rude 
energy. In the last generation all that has changed, and 
the change is of a permanent character. The struggle of 
the future must inevitably bo Iwtween a number of great 
nations, more or less equally well equipped, carrying on 
production by tho same general methods, each one trying 
to strengthen its industrial and commercial position by 
the adoption of the most highly develojjed machinery, and 
all the methods suggested by scientific research, iK)licy, or 
experience. Under these conditions, it is no longer 
possible for the individual merchant, or for small groups 
of merchants, to acquaint themselves, by personal exjieri- 
ence alone, with more than a fractional |)art of the causes 
which affect the business in which they are engaged. 
The spread of the modern industrial system has brought 
with it the modem state, with its millions of consumers, 
its vast area, its innumerable activities, its complicated 
code of industrial and commercial law. At the same time, 
the revolution in the moans of transport and communica- 
tion has destroyed, or is tending to destroy, local markets, 
and closely interwoven all the business of the world. 
Events in the most distant countries, industrial and 
commercial movements at first sight unrelated to the 
concerns of the individual merchant, now exert a direct 
and immediate influence upon his interests. The technical 
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training of the factory or the ofiitjc, the experience of 
business, the discharge of practical duties, necessary as 
they are, do not infallibly oiien the mind to the large 
issues of the modern business world, and can never con ter 
the detailed acquaintance witli facts and principles wbicJi 
lie outside the daily ri»utinc of thi? individual, but an: 
none tho less of vital importance.” Economics, therefoi*c, 
under modern amditions, is not only a subject which may 
usefully occupy the athmtion of a leisui*od class of scientific 
men. It should form part of the training of educated men 
of all classes, on grounds of x>ublic policy and adminis- 
trative and business efficiency. 

The relations lK;t\rccn economics and other sciences 
cannot lie stated in a very general form. They vary fur 
different jKsriods, and arc not the same for all branches of 
economics. There is no subject of human study uhii*h 
may not he at some time or other of economic signilicanfre, 
and anything whicli affects the character, the idtsals, or the 
environment of man may make it necessary to modify our 
assumptions and our reasoning with regard 
his conduct in economic affairs. But if the between* 
economist, while studying one side of man’s eeouomice 
activities, must also cultivate all other branches 
of human learning, it is obvious that no sub- 
stantial j progress can lie made. The economist frankly 
assumess tho reality of the existing world and takes men 
as they are, or as they have lieen if he is studying i»ast 
times. His assumptions arc based u|K)n ordinary observa- 
tion and ex^jerience, and are usually accurate in jiroiKirtiou 
to his practical shrewdness and sagacity, so that he is not 
interested in the sjKJCulative flights of philosophy, except 
in so far as they influence or have influenced conduct. 
In times jwiHt, and to a less extent in our own 'day, 
philosophical conce])tions have formed the basis of gi*t‘at 
systems of ]>olitics and economics. Tlie historical relations 
between philosophy and economics arc of great ira]>ortancc 
in tracing the development of the latter, and have done 
much to deterniine its )»resent form. But the modern 
conception of society or the state owes more to biology 
than philosophy, and actual research has destroy wl more 
frequently than it has justified the assumptions of the 
older philoso])hical school. Ex[)eri mental psychology may 
in course of time have an imjjortant bearing on economics, 
but the older science cannot lie said to be of much 
significance except in its historical aspects. Ethics is 
in much the same iiosition. That is, it is possible to 
conceive of an ethical science which would extend con- 
siderably our knowledge of economic afi'airs, but no 
im^iortant new principle or original discovery, relevant to 
economic investigation, has come from that quarter in 
recent years, and at present ethics has more to learn from 
economics than the latter has from ethics. It is in the 
adaptation of biologi(;al conc.eptions and methods, in the 
positive contributions of jurisprudence, lavr, and history, 
in the rigorous application, where possible, of (juantitative 
tests, that the explanation of tlie present jiositiou (if 
economics is to be found. Mathematics has influenced 
the form and tho terminology of the sciem^e, and has sonjc- 
timos boon useful in analysis, but mathematical methods 
of reasoning, in their aj)pli(uition to economics, while 
jiossessing a certain fascination, are of very doubtful 
utility. 

There is no meth(xl of investigation which is peculiarly 
economic or of which economics has the monoiioly. lii 
every age economists liave ajiplied tho methods ordinarily 
in use amongst scientific men. There would prtsbably 
have* been no controversy at all on this subject but for the 
fact that economics w'as elalKirated into systematic form, 
and made the basis of ])ractical measures of the greatt*st 
importance, long before the remarkable development in 
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the 19th century of historical research, experimental 
science, and biology. The application of the a priori 
Mttbodvt economics was an accident, due to its 

economic association with other subjects and the general 
Inveetlgn^ backwardness of other sciences rather tlmn any 
tion. exceptional and i^eculiar character in the subject- 
matter of the science itself. The methods applied to 
economics in the 18th and the early part of the 19th 
century were no more invented with a special view to 
that subject than the principles of early railway legis- 
lation, in the domain of practical policy, were devised 
with a sijecial view to w^t was then a new means of 
traiiS|K>rt. As a matter of fact, discussions of method 
and the criticism of hypotheses and assumptions are very 
rarely found in early e(;onomic works. It is only by 
reference to the prevailing ideas in philosophy and politics 
that we can discover what was in the minds of their 
authors. The growth of a science is much like the growth 
of a constitution. It proceeds by adaptation and precedent, 
'riie scientific and historical movement of the 19th 
century was revolutionary in character. When it began 
to atfcct (economics, many j^ieople were afraid that the 
wh<jle fabric of tlie science would Ixj destroyed and the 
]>ractica1 gains it had achieved jeopardized. These fears 
were justified, in so far as those who entertained them shut 
their eyes to everything new and assumed an attitude of 
no comi)romi8e. Where the newer methods were assimi- 
lated, the })Osition of economics was strengthened and its 
practical utility increased. General discussion of method, 
however, is rarely profitable. In all branches of economics, 
even in what is called the pure theory, there is an implied 
reference to certain historical or existing conditions of a 
more or less definite character ; to the established order 
of an organized state or other (jommunity, at a stage of 
development which in its main features can lie recognized. 
In all economic investigation assumptions niust be made, 
but we must see that they are legitimate in view of the 
actual life and character of the community or communities 
which are the subject of investigation. In common with 
other sciences, economics makes use of “ abstractions ” ; but 
if for some i)roblemH we employ symbolic jjrocesses of 
reasoning, we mast keej) clearly in view the limits of their 
significance, and neither endow the symbols with attributes 
they can never }K)8se8s, nor lose sight of the realities behind 
them. Every hypothesis must l)o tested by an appeal to 
the facts of life, and modified or abandoned if it will not 
bear examination, unless we are convinced on genuine 
evidence that it may for a time be employed as a useful 
approximation, without ])rejudice to the later stages of 
the investigation we are conducting. 

We shall best illustrate the character and method of 
economic raasoning by examples, and for that pur|x)se let 
Aalllnetre- historical problem, 

tiottof namely, the effect on the wage-earners of the 
ocoaomic wages clauses of the Statute of Apprenticeship 
method. (1563). It is at once obvious that 'we are 
dealing not with an abstrac^t scheme of regulation in a 
hyfiothotical world, but with an Act of Parliament nomin- 
ally in force for two hundred and fifty years, and applicable 
to a great variety of trades whose organization and history 
can be ascertained. The conclusions we reach may or may 
not modify any opinions we have formed as to the manner 
in which wages are determined under modem conditions. 
For the time being such opinions are irrelevant to the 
question we are investigating, and the loss they are in our 
minds the better. There is no reason why we should 
apply to this particular Act a different method of inquiry 
from that we should apply to any other of the numerous 
Acts, of more or leas economic importance, passed in the 
same session of Parliament The first step is to see 


whether there is h,prvmdfacU case for inquiry, for many 
Acts of Parliament have been passed which have never 
come into operation at all, or have been administered only 
for a short time on too limited a scale to have important 
or lasting results. The justices were authorized to fix 
wages at the Easter Quarter Sessions. Did they exercise 
their powers! To answer this question we must collect 
the wages assessments sanctioned by the magistrates. 
This is a perfectly simple and straightforward operation, 
involving nothing more than familiarity with records and 
industry in going through them. Without having recourse 
to any elal^rate process of economic reasoning, by con- 
fining our attention to one simple question, namely, what 
hapixsned, we can establish conclusions of the greatest 
interest to economic historians and, further, define the 
problem we have to investigate. We can show, for 
example ; (1) that the Statute of Apprenticeship did not 
stand alone ; it was one of a long series of similar measures, 
beginning more than two centuries before, which in their 
turn join on to the municipal and gild regulations of the 
Middle Ages; one of an important group of statutes, 
more or less closely interwoven throughout their history, 
administered by local authorities whoso functions had grown 
largely in connexion with this legislation and the gradual 
differentiation of the trades and callings to which it 
related. (2) That wages were regulated with much greater 
frequency during the reigns of Elizabeth, James L, and 
Charles I. than at any later period. (3) That they were 
regulated in some counties and not in otWs. (4) That in 
the counties and towns where they were regulated the 
action of the magistrates was in general spasmodic, and 
rarely continuous for a long series of years. (5) That the 
magistrates used their |)owor8 sometimes to raise wages, 
sometimes to force them down. (6) That the local varia- 
tions of wages and prices were what we should call 
excessive, so that the standard of comfort in one district 
was very different from that of others. (7) That the wagee 
assessments group themselves round certain short periods, 
coincident in many instances with high prices, increase of 
poverty, and other causes of exceptional action. (8) That 
what we may call, with the above limitations, the effective 
period of the Act terminates with the outbreak of the 
Civil War. (9) That subsequent to that period organic 
changes in the industries affected, coupled with the incom- 
petence of Parliament to adapt the old legislation to new 
conditions, and the growing acceptance of the doctrine of 
laieear faire, brought about a general disuse of the statute, 
though isolated attempts to e^orce it were made and new 
Acts applicable to certain trades were {tossed in the 18th 
century. (10) For more than one hundred years before 
the rejteal of the Act, trade unions and other forms of 
voluntary association amongst wage-earners, combinations 
amongst emidoyers, collective agreements, customary regula- 
tions, were established in many of the important trades of 
the country. But these conclusions, after all, suggest more 
difficulties than they remove, for they show that our 
inquiry, instead of presenting certain well-marked features 
which can be readily dealt with, has to be split u{> into a 
number of highly specialized studies: the investigation 
of rates of wages, prices, and the standard of comfort in 
different localities, bye-industries, regularity of employ- 
ment, the organization of particular trades, the economic 
functions of local authorities, apprenticeship, and a host 
of other subjects. Moreover, all these subjects hang 
together, so that it seems im{)OB8ible to come to a decision 
about one of them without knowing all about the others. 

It is a comparatively simple thing to state the questions 
to which we want an answer, but extremely difficult to 
define the exact nature of the evidence which will con- 
stitute a good answer ; easy enough to say we must try 
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hypothesis after hypothesis, and test each one by an 
appeal to the facts, bat a man may easily spend his hie in 
this sort of thing and still leave to his descendants nothing 
more than a legacy of rejected hypotheses. Every volume 
of records we look through contains a mass of detailed 
information on the economic life of England in the period 
we are studying. How much of it is relevant to the 
subject of inquiry 1 What is to be the principle of 
selection] How shall we determine the relative weight 
and importance of different kinds of relevant evidence] 
As in modem problems, so in those of past times, a man 
requires for success qualities quite distinct from those 
conferred by merely academic training and the use of 
scientific methods. A correct sense of proportion and 
the faculty of seizing upon the dominant factors in an 
historical problem are the result partly of the possession 
of certain natural gifts in which many individuals and 
some nations are conspicuously wanting, partly of general 
knowledge of the working of the economic and political 
institutions of the period we are studying, partly of what 
takes the place of practical ex|jerience in relation to 
modem problems, namely, detailed acquaintance with 
different kinds of original sources and the historical 
imagination by which we can realize the life and the 
ideals of past generations. These qualities are required 
all the more because, in order to make any further progress 
with such an inquiry as we have suggested, we have 
deliberately to make use of abstraction as an instmment 
of investigation. 

Let us see how this will work out. Suppose we have 
selected one of the numerous subsidiary problems suggested 
by the general inquiry, and obtained such full 
JJj|^jjJ^®^and complete information about one particular 
tSmy. industry that we can tabulate the wages of the 
workers for a long series of years. We may do 
the same for other industries, some of them coming under 
the Statute of Apprenticeship, others not If all the 
industries belong to one economic area over which, so far 
as we can tell from general statistics of wages and 
prices, and other information, fairly homogeneous condi- 
tions prevailed, we may bo able to reach some useful 
conclusions as to the operation of the Act But it would 
be absurd to suppose that we could reach those conclusions 
by simple reference to the trades themselves. We cannot 
assume that the fluctuations in wages were due to the 
action or inaction of magistrates without the most careful 
examination of the other influences affecting the trades. 
In economic affairs the argument 2 f) 08 t hoc propter hoc never 
leads to the whole truth, and is frequently quite mislead- 
ing. We cannot suppose that the policy of the Merchant 
Adventurers’ Company had nothing to do with the woollen 
industry ; that the export trade in woollen cloth was quite 
inde|)endent of the foreign exchanges and international 
trade relations in those times ; that the effect on wages of 
the state of the currency, the influx of new silver, the 
character of the harvests, and many other influences can 
be conveniently ignored. In studying, therefore, such an 
appwntly simple question as the effect of an Act of 
Parliament on wages in a small group of trades we want 
a general theory which we can use as a kind of index of 
the factors we have to consider. 

We shall return to this subject later (see ji. 646). It is 
sufficient to say here that all that we require is amply pro- 
OUtleaMn readily-accessible works on economics. 

due iu Assuming that we have in our minds this safe- 
guard against loose thinking and neglect of 
important factors, the investigation of the special 
problems arising out of the general inquiry resolves itself 
into a careful definition of each problem we wish to deal 
with, and the collection, tabulation, and interpretation of 


the evidence. In most cases the interx)retation of the 
facts is far from obvious, and we have to try several 
hypotheses before we reach one which will bear the strain 
of a critical examination in the light of further evidence. 
But at this stage in historical investigation it is generally 
the want of evidence of a sufficiently complete and con- 
tinuous character, rather than difficulties of method, which 
forces us to leave the problem unsolved. It is, for instance, 
practically im{x>8siblc to obtain reliable evidence as to the 
regularity of employment in any industry in the 17th 
century, and the best approximations and devices we can 
invent are very poor sul^titutes for what we really want. 
For this reason guess-work must continue to play an 
important j>art in economic history. But every genuine 
attempt to overcome its difficulties brings us into closer 
touch with the period we are examining ; and though we 
may not be able to throw our conclusions into the form of 
large generalizations, wo shall get to know something of 
the operation of the forces which determined the economic 
future of England ; understand more clearly than our fore- 
fathers did, for we have more information than they could 
command, and a fuller appreciation of the issues, the broad 
features of English development, and be in a |x)sition to 
judge fairly well of the measures they adopt^ in their 
time. By comparing England with other countries we 
may be able in the distant future to reach conclusions of 
some generality as to the laws of grou-th, maturity, and 
decay of industrial nations. But, like the early statis- 
ticians of the 17 th century, economic historians are the 
“beginners of an art not yet iKjlished, which time may 
bring to more perfei‘tion.” 

When we come to exclusively modern questions, there is 
no reason or necessity for a fundamental change of 
method. We cannot suppose that there occurred, luye* 
at or about the commencement of the 19th#ifar/oa 
century, a breach of historical continuity of such ^ moden 
a character that institutions, customs, laws, and 
social conventions were suddenly swei)t away, the bonds of 
society loosened, and the state and people of England 
dissolved into an aggregate of comiieting individuals. 
The adoption of machinery gradually revolutionized the 
methods of production; but in the first instance only 
certain industries were affected, and those not at the same 
time or in the same degree ; old laws grown obsolete were 
repealed, but other laws affecting wage-earners and 
employers took their place, more complicated and elaborate 
than the Elizabethan coda Trade unions, so far from 
disappearing, were legalized, gathered strength from the 
changes in industrial organization, and nowhere became so 
powerful as in the most progressive industries ; while other 
forms of combination appeared, incomparably stronger, for 
good or evil, than those of earlier times. But while we 
recognize these facts, we must not suppose that we have to 
study the action of men as though they were all enrolled 
in organized associations or covered by stringent^ laws 
which were always obeyed. There has never been in the 
history of English industry such licence as we find in 
certain directions in the earlier part of the 19th century. 

It is not in the decay of combination and monopoly or 
in the growth of competition that we must look for the 
distmetive characteristics of modem problems. ^ A 17th- 
century monojx)ly was a very weak and ineffective 
instrument compared with a modern syndicate; the 
Statute of Apprenticeship was certainly not so widely 
enforced as the “ common rules ” of trade unions ; and 
many of the regulations of i)ast times, which look so com- 
plicated to modem eyes, were conditions of free enterprise 
rather than restraints upon it. It is duo to the influence 
of the lauaerfaire doctrine tliat we regard law and i^xla- 
tion aa a restraint on liberty. As a maxim for guidance 

S. III .— 8 1 



ECONOMICS 


642 

in public affairs, iaumrfaire ’was genuinely relevant at the 
end of the 18th and the beginning of the 19th centuiyr, 
when the Statute llook was cumbered with vexatious and 
obsolete laws. As an explanation of what has taken place 
during the last sixty years, or of the actual 
dMimetiv o<Jonomic life of the present day, it is ludicrously 
/•atom 0 / inadequate. (Competition, in the sense in which 
modm the word is still used in many economic works, is 
prob^mt, merely a si^ecial case of the struggle for survival, 
and, from its limitation, does not go far towards explaining 
the actual working of modern institutions. To buy in the 
cheapest market and sell in the dearest ; to secure cheap- 
ness by lowering the expenses of production ; to adopt the 
less expensive rather tlmn the more expensive method of 
obtaining a given result — these and other maxims are as 
old as human society. Competition, in the Darwinian 
sense, is characteristic not only of modern industrial 
states, but of all living organisms; and in the narrower 
sense of the “higgling of the market” is found on the 
Stock Exchange, in the markets of old country towns, in 
mediaeval fairs and Oriental bazaars. In modern countries 
it takes myriads of forms, from the sweating of parasitic 
trades to the organization of scientific research. Economic 
motives, again, are as varied as the forms of competition, 
and their development is coeval with that of human 
society. They have to be interpreted in every age in 
relation to the state of society, the other motives or ideals 
with which they are associated, the kind of action they 
inspire, and the means through which they operate. Apjiar- 
ently tlie same economic motives have led in the same age 
and in tlie same nation to monojKily and individual 
enterprise, protection and free trade, law and anarchy. In 
our own time they have inspired both the formation of 
trade combinations and attemfits to break them up, hostility 
to all forms of state interference and a belief in collectivism. 

The conditions which are peculiar to the modem world 
are the large numbers we have to deal with, the vast and 
fairly homogeneous areas in which justice is administered 
and projjerty secured, and the enormously increased 
facilities for transport and communication. These condi- 
tions are of course not independent of each other, and they 
have brought in their train many consequences, some good 
and some bad. But they supply the bases for that general 
theory which, as we have seen, is indis|)ensable in economic 
investigation. From the standpoint of general theory 
economic movements assume an impersonal character, 
and economic forces operate like the forces of nature. 
Although economic motives have become more complex, 
they have just as much and no more to do with general 
economic reasoning and analysis than the causes of death 
with the normal expectation of life, or domestic ideals with 
the birth-rate. So far as we have anything to do with 
psychology at all, it is the psychology of crowds and not 
of individuals which we have to consider. If we study the 
economy of a village, the idiosyncrasies of every individual 
in it are of importance. If the village is replaced by a 
large area, inhabited by millions, with modern facilities of 
communication, it is a matter of observation and ex- 
]ierience that for the purposes of general reasoning the 
idiosyncrasies of individuals may be neglected. TV^ther 
such large numbers have the clmracter of the “ economic 
man ” of the early economists matters very little. All the 
assumptions we require are furnished by ol)servation of 
people in the mass and the larger generalizations of 
statistics. Thus we can construct a kind of- envelope of 
theory, which, by careful testing as we proceed, can be 
made to indicate in a general manner the reactions of one 
part of the activities of the economic world upon the 
Others, and the interdependence of the several parts. 
From its very nature this general theory can never corre- 


spond strictly to the actual life and movement of any given 
state. It is useful and necessary, and plays somewhat 
the same part in economic investigation as ton-mile < 
statistics do in the administration of a railway. To 
express in any langu^ or to illustrate by any images, 
from a purely objective standpoint, the infinitely compli- 
cated movements of the actual world, is a task far beyond 
human capacity. 

With ^e aid of this general theory the methods we 
have sketched in relation to historical problems apply with 
greater force to the special problems of modern times, and 
are rewarded with results more accurate, more fruitful, 
more relevant to difficulties which all civilized nations 
have to face, than those of historical research. To many 
minds the interest and usefulness of economics depend 
entirely on the application of these methods, for it is the 
actual working of economic institutions about which the 
statesman, the publicist, the business man, and the artisan 
wish to know. Under the conditions we have ^ppn^, 
described, many of the most interesting problems uoa to 
of our own time, when they are once defined, modon 
resolve themselves into statistical inquiries. 

But in most cases such an inquiry cannot be successfully 
carried out by a mere statistician. Definite economic 
problems can very rarely be dealt with by merely quanti- 
tative methods. In the tabulation and interpretation of 
statistical evidence, as in its collection, it is scarcely 
possible to overrate the importance of wide knowledge and 
ex|)erienco. There is another very important instrument 
of investigation which can ho used in our own time, but 
cannot be employed in historical research. Historical 
documents, however detailed, rarely show all the factors 
we have to deal with or fully explain a given situation. 
No sane person would suppose that the minutes of a 
modern legislative body explain the stox-NS by which 
legislation has been passed, or the issues r^ly involved. 
The ostensible cause of a modem labour dispute is fre- 
quently not the reel or the most imx)ortant cause. In 
modem problems we can watch the economic machine 
actually at work, cross-examine our witnesses, see that 
delicate interplay of passions and interests which cannot 
be set down or described in a document, and acquire a 
certain sense of touch in relation to the questions at issue 
which manuscripts and records cannot impart. We can 
therefore substitute sound diagnosis for guess-work more 
frequently in modem than in historical problems. 

What then, it may be asked, becomes of the “old 
Political Economy ” ? Of what possible use are the works 
of the so-called classical writers, oxcej)t in relation to the 
history of economics and the practical influence of theory 
in past times 1 If we take the mere |)opular view of what 
is meant by the “ old Political Economy,” that is, that a 
generation or so ago economics was comprised in a neatly 
rounded set of general propositions, universally 
accej^ted, which could be set forth in a text-book 
and learnt like the multiplication table, it » 

not incumbent on the present generation to 
define its attitude at all. In this sense of the words, there 
was no faith delivered to our fathers which we are under 
any obligation to guard or even explain. If by the “ old 
Political Economy ” we mean the methods and conclusions 
of certain great writers, who stood head and shoulders 
above their contemporaries and determined the general 
character of economic science, we are still under no obliga- 
tion to define the attitude of the present generation with 
regard to them. The fact that Adam Smith, vnik the 
meagre materials of the 18th century at his disposal, saw 
his way to important generalizations which later research 
has established on a firm basis, may enhance greatly the 
reputation of Adam Smith, but does not strei^Bithen the 
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generalizations. They stand or fall by the strength of the 
evidence for or against them. In the history of economics 
• or tlie biography of Ricardo it is of interest to show that 
he anticipated kter ivriters, or that his analysis bears the 
test of modem criticism; but no economist is under any 
obligation to defend Ricardo’s reputation, nor is the fact 
that a doctrine is included in his works to be taken as a 
demonstration of its truth. The ap|jeal to authority 
cannot be permitted in economics any more than in 
chemistry, physics, or astronomy. But the cases stated 
above suggest more or less false issues. There has been 
no revolution in economic science, and is not likely 
to be any. The question we have really to determine is 
how. we can make the best use of the accumulated know- 
ledge of past generations, and to do that we must look 
more closely into the economic science of the 19th 
century. 

Any one who has takeu the trouble to trace the history 
of one of the modern schools of economists, or of any 
branch of economic science, knows how difficult it is to 
say when it began. “Anticipations” of method and 
doctrine can generally be found by the diligent investigator 
in the economic literature of his own or a foreign country. 
So that cross-sections of the stream of economic thought 
will reveal the existence, at different times, in varying 
proportions and at different stages of development, of most 
of the modem “ schools.” Again, the classification of an 
economic bibliography at once shows how varied has 
been the character of economic investigation, ranging from 
the most abstract speculation on the one hand to almost 
technical studies of particular trades on the other. Of 
the great army of writers who flourished in the first half 
of the 19th century some were closely identiffed with 
the utilitarian school, and the majority were influenced in 
a greater or less degree by the prevailing ideas of that 
school Others, however, were hostile to it. In many 
works, such as those of a statistical or historical character, 
there are frequently to be found passages which could have 
been written in no other period, but are only of the nature 
of ejaculations and do not affect the argument In stating 
the position of economics during this time we cannot ignore 
all writers, except those who belonged to one group, how- 
ever eminent that group may have been, simply because 
they did not represent the dominant ideas of the period, 
and exercised no immediate and direct influence on the 
movement of economic thought We must include the 
pioneers of the historical school, the economic historians, 
the socialists, the statisticians, and others whoso contri- 
butions to economics are now appreciated, and without 
whose labours the science as we know it now would have 
been impossible. If we take this broadly historical view 
of the progress of economics, it is obvious that even in 
England there was no general agreement, during the 19th 
century, as to the methods most appropriate to economic 
investigation. 

Suppose, now, we ignore the writers who were inaugurat- 
ing new methods, investigating special problems or labori- 
ously collecting facts, and concentrate attention on the 
dominant school, with its long series of writers from Adam 
Smith to John Stuart Mill It is the work of these 
writers which people have in mind when they speak of the 
“ old Political Economy.” There are several quite distinct 
questions we can ask with regard to them. That they 
must be studied closely by every one who wishes to follow 
the history of economics goes without saying. That they 
must be studied by the economic historian is equally clear, 
owix^ to their practical influence and the fact that they 
fumikhed the theoretical bases of much of the economic 
policy of the 19th century. T^ is true whether their 
method is good or bad, whether their conclusions are true 
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or false. It is not so easy to determine their relevance 
and usefulness in relation to distinctively modem problems, 
or to indicate within what limits their work is of i)er- 
manent value, and wo can only deal with these questions 
in their more general aspects. 

It must be clear to every observer that the economists 
of the classical period, with the one exception of Adam 
Smith, will s|ieedily share the fate of nearly all sciontifle 
writers. They will be forgotten, and their books will not 
be read. Adam Smith’s Wealth of Natimis^ if it has ever 
been, has long ceased to be a scientifle text-lK>ok. Whether 
a modern economist accepts his views or not is of no 
importance. There is probably not a single chapter in the 
Wealth of Natioiie which would be thoro\ighly endorsed by 
any living economist. But the reputation of the book and 
its author is quite indejiendent of considerations of this 
kind. The Wealth of Nations is one of the great lx)oks 
of the world, many of the sayings of which are likely U» 
be more frequently quoted in the future than they have 
been in the 19th century. Malthus is already an author 
whose name is probably more widely known than that of 
any other economist, but whoso works are rarely read, and 
studied only by a small proportion of the few j)eop]e who 
write books on the history of economic theory. Of 
economic students, many are unaware of the fact that he 
wrote any other book than the Eemy oth the Frindple of 
Population^ and what is of permanent im|>ortauco in that 
work is contained in the generalization which it suggested 
to Darwin. Moreover, modem economists, while ac(! 0 })ting 
in the main the general tenor of Malthus’s theory of 
|K>pulatiou, would not agree with his statement of it. 
Like Malthus, Ricardo owes his reputation very largely to 
the theory associated with his name, though it has long 
ceased to be stated precisely in the terms ho employed. 
But there are very few people in the world who have made 
a careful study of his works ; and although his theory of 
rent has a wide and increasing application in economics, 
it is not comparable in general scientifle im})ortance with 
Malthus’s theory of population. It is already impossible 
to take J. S. Mill’s Principles of Political Economy as a 
text-book. ImjK)rtant as it was for thirty or forty years, 
it will soon bo as little read as M‘Culloch’s Principles. 
For the rest of the economists of this period, it is difficult 
to see how they can escape oblivion. When the generation 
whoso economic training was based upon Mill has died 
out, the relevance of “ the old Political Economy ” is not 
likely to be a question of any interest to ordinary educated 
men and women, or even to the great mass of economic 
students. 

The explanation of thi» decay of interest does not lie 
upon the surface. It is frequently supposed that the 
influence of the “ old Political Economy ” has been gradu- 
ally undermined by the attacks of the historical school 
But great as the achievements of this school have been, it 
has not develojied any scientifle machinery which can take 
the place of theory in economic investigation. If our 
view is correct that, broadly sj)eaking, the two ways of 
regarding economic questions are complementary rather 
than mutually exclusive, there does not seem to be any 
rear.on why the growth of the historical school should have 
been destructive of the “ old Political Economy ” if it had 
been well founded. The use of the historical method has, 
in fact, raised more reputations than it has destroyed, be- 
cause by keeping carefully in view the conditions in which 
economic works have been written, it has shown that many 
theories hastily condemned as unsound by h priori critics 
had much to be said for them at the time when they were 
propounded. This observation is true not only of old- 
world writers like the Mercantilists, but also of !^cardian 
economics. No one is concerned to prove that the Ricardian 
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economicB applies to the manorial system, and it is generally 
supposed at any rate that the world has been approximating 
more and more nearly during the last century to the 
conditions assumed in most of the reasoning of that 
school On the principles we have explained, therefore, 
the Kcardian economics should supply just t^t body of 
general theory which is required in the investigation of 
modern economic problems, and the reputation of at any 
rate the leading writers should be as gieat as ever. It 
would be of immense advantage from a scientific point of 
view if this could be taken for granted, if for a time the 
work of the classical economists could be considered final 
so far as it goes, and for the purposes of investigation 
regarded as the theoretical counterpart of the modem 
industrial system. This assumption, however, has been 
made quite imixNssible, not by the historical school, but by 
the criticism and analysis of economists in the direct line 
of the Kicardian succession. 

Modern economic criticism and analysis has destroyed 
the authority of the “ old Political Economy as a scientific 
system. The assumptions, the definitions, the reasoning, 
the conclusions of the classical writers have been ruthlessly 
overhauled Defects in their arguments have l)een exposed 
to view by those who are most concerned to defend their 
reputation. Writers with none of the prejudices of the his- 
torical school, but with the cold and remorseless regard for 
logic of the purely objective critic, have pointed out serious 
inconsistencies here, the omission of important factors there, 
until very little of the “old Political Economy” is left 
unscathed. In fact, there never was a scientific system at 
all What was mistaken for it was fashioned in the heat 
of controversy by men whose interests were practical rather 
than scientific, who could not write correct English, and 
revealed in their reasoning the usual fallacies of the merely 
practical man. So the “old Political Economy” lies 
shattered. It is useless to suppose that this destmetive 
criticism from within can be neutralized by generously 
sprinkling the |)ages of the classical writers \^ith interpreta- 
tion clauses. Th^is may serve to show that the ideals of 
our youth were not without justification ; but the younger 
generation, which does not care about our ideals, and looks 
to the future rather than the |)ast, will not read annotated 
editions of old books, however eminent their authors. If 
the Kicardian school of economists had been merely 
philosophers, or even a group like the French physiocrats, 
this state of things might be regarded with equanimity. 
We might assume tliat criticism and analysis had se()aratcd 
the wheat from the chaff in their writings, that eveiything 
of i)enuanent value had probably been preserved and in- 
corporated in the works of later economists. But the 
character of much of their work makes this assumption 
imiK)Ssible. It is, in fact, quite true that many of them 
were more interested in practical aims than in the advance- 
ment of economic science. We may talk of the 
assumptions implicitly involved in Kicardo’s 
tiottB “ works. In reality we do not know what those 
assumptions were ; we only know what assump- 
tions we should make in order to reach the same conclusions, 
and they may be very different from “the mind of Kicardo.” 
Ricardo’s works, in fact, do not explain a theoretical system, 
but contain the matured reflexions, more or less closely 
reasoned, of a man of great mental power looking out on the 
world as it appeared to a business man experienced in affairs. 
The conclusions of such a work are of wider significance 
than the assumptions we attribute to the author would 
warrant. They are not expressed in terms which satisfy 
our canons of scientific accuracy. Dissected sentence by 
sentence, the book may be shown to be a mass of incon- 
sistencies. If it has the misfortune to be systematized by 
an enthusiastic but dull and incompetent ^ciple, it may 


appear even absurd. But after all the misinterpretation 
of contemporaries and the destructive criticism of later 
times, the book as a whole leaves upon us an impression * 
of peculiar strength and charm, and imparts a sense of 
the relations of things truer, because leas mechanical, than 
the laboured reasoning of smaller men. Such is the 
character of much of the work of Ricardo and some of his 
contemporaries. We think that the decay of interest in 
these writers involves a real loss, and that students of 
modem problems may do worse th^ read Ricardo and hi» 
school Some of the criticism of their works, necessary 
and useful as it has been, will probably be corrected later 
on by that breadth of view and sense of proportion which 
has enabled us to appreciate justly the achievements of 
lessor men in more remote times. But rehabilitation in 
accordance with the canons of historical justice will not 
restore the lost influence of the Ricardian school Their 
achievements in the 19th century will be fully acknow- 
ledged, but the relevance of their work to the problems 
of the 20th century will be admitted less than at the 
present time. 

In a subject like economics it must always be very 
difficult to decide how far a dei)arture frpm the traditional 
form and expression of its main doctrines is 
necessary or desirable. No one who is really ex- « eoaff 
l)erionced in economic investigation cares to 
emphasize the originality, still less the revolu- 
tionary character of his own work. It is much more 
likely than not that some principle which for the moment 
seems new, some distinction which wo may flatter our- 
selves has not been observed before, has been pointed out 
over and over again by previous writers, althou^, owing to> 
special circumstances, it may not have received the notice 
it deserved. Economics is therefore, on the whole, an 
intensely conservative science, in which new truths are 
cautiously admitted or incorporated merely as extensions 
or qualifications of those enunciated by previous writers. 
This procedure has its advantages, but it may easily be- 
come dangerous by destroying the influence of the science- 
it is meant to preserve. It is not unlike the procedure of 
the canonists and casuists of the Middle Ages with regard 
to the doctrine of usury, by which the doctrine was to all 
appearances preserved intact while in reality it was 
stripiKMl of aU its original meaning by innumerable dis- 
tinctions “over-curious and precise.” In the same way 
the doctrines of the classical economists may be adapted 
by interpretation clauses and qualifications the exact force 
of which cannot be tested or explained, so that we do not 
know whether the original proposition is to be considered 
substantially correct or not. The result will be that while 
the doctrines are apparently being brought into closer 
correspondence with the fa(!t8 of life, they will in reality 
be made quite useless for practical purposes or economic- 
investigation. It is easier to point out the danger than 
to suggest how it should be met. The position we have* 
described is no doubt partly due to the unsettlement of 
economic opinion and the hostile criticism of old-estab- 
lished doctrines which has characterized the last genera^ 
tion. Or it may be the result of economic agnosticism, 
combined with unwillingness to cut adrift from old moor- 
ings. Whatever the cause, the complete restatement of 
economic theory, which some heroic persons demand, is 
cleaSrly impossible, except on conditions not likely to be 
realized in the immediate future. The span of life is 
limited; the work requires an extensive knowledge of 
the economic literature of several countries and the general 
features of all the important departments of modem 
economic activity. In general theory special studies by 
other men cannot play the same p^ as they do in 
historical and statistical work. In historical and statis-^ 



ECONOMICS 646 


tical investigation, or in special studies of p^icular su1> 
jects, it is possible, nven the pecuniary means, to organize 
• a whole army of s kille d assistants, and with ordinary care 
to combine ^e results of their separate efforts. In general 
theory the inverse rule seems to prevail There the unity 
of conception and aim, the firm grip of all the different 
lines of argument and their relation to each other, which 
are requitid, can only be given by a single brain. But 
no one individual can do original work over the whole 
field. He is lucky if he can t^w new light on a few old 
propositions. For the rest, he can only, with the utmost 
caution, adopt the suggestions of other minds as quali- 
fications of old doctrines, never feeling quite sure that he 
is right in doing so. A complete restatement could only 
be undertaken by a group of men, trained in much the 
same conditions, accustomed to think and work together, 
each one engaged on a s|)ecial dejiartment, but all acting 
under the control of one master-mind. This is largely a 
question of the organization of economic studies, and it is 
of the greatast importance that, if possible, such an effort 
should be made to present in a connected form the best 
results of modern criticism and analysis. 

Economics is unlike many other sciences in the fact that 
its claim to recognition must be based upon its practical 
utility, on its rolevance to the actual life of the 
economic world, on its ability to unravel the 
4 ltfv»/eiP- social and economic difficulties of each genora- 
m§at8 ot tion, and to contribute to the progress of nations. 

effectiveness of modem criticism and 
^ * analysis, which has brought great gains in 
almost all branches of economic theory, has made the 
science more difficult as a subject of ordinary study. The 
extensions, the changes or the qualifications, of old doc- 
trines, which at any rate in the works of responsible 
writers are rarely made without good if not always suffi- 
cient reason, have modified very considerably the whole 
science, and weakened the confidence of ordinary educated 
men in its conclusions. In the case of many subjects this 
would matter very little, but in that of economics, which 
touches the ordinary life of the community at so many 
points, it is of great importance, especially at a time like 
the present, when economic questions determine the policy 
of great nations. The ** economic man ’’ of the earlier 
writers, with his aversion from labour and his desire of 
the present enjoyment of costly indulgences, has been 
abandoned by their successors, with the result that in the 
opinion of many good people altruistic sentiment may be 
allowed to run wild over the whole domain of economics. 
The “ economic man ” has, on the other hand, been suc- 
ceedod by another creation almost as monstrous, if his 
lineaments are to be supposed to be those of the ordinary 
individual — a man, that is, who regulates his life in accord- 
ance with Qossen’s Law of Satiety, and whose main 
passion is to discover a money measure of his motives. It 
is extremely important to consider how far the economic 
conceptions bas^ upon this view of the action of men in 
the ordinary business of life — such, for example, as the 
doctrine of marginal utiUty-— dejiend for their truth and 
relevance on the fact that in economics we are dealing 
with large aggregates. The earlier writers generally 
assumed perfect mobility of labour and capital. No 
economist would deliberately make that assumption now 
unless he were dealing with some purely theoretical 
problem, for the solution of which it was legitimate at 
some stage in the reasoning. Many of the questions 
of the greatest practical importance at the present time, 
such as the competition between old and new metho^ 
of manufacturing commodities substantially the same in 
kmd and equally useful to the gre^t body of consumers, 
arise hugely from the immobility of capital or labour, 


or both of them. But it is obvious that if the assump- 
tion of perfect mobility is invalid, there is scarcely any 
economic doctrine identified with the earlier writers which 
may not requii’e modification, in what degree it is im- 
possible to say without very careful investigation. Much 
suggestive work on this subject of a general character 
is incorporated in recent economic books, but there is 
room for a whole series of careful monographs on a ques- 
tion of such fundamental importance. The same may bo 
said of another subject, too frequently neglected by earlier 
writers, to which due significanco has b^n given in the 
best recent work, namely, time in relation to value. It 
would perhaiw be too much to say that the full con- 
sideration of this ix>int has revolutionized the theory of 
value, but it has certainly created what seems almost a 
new science in close contact with the actual life of the 
modem world. 

Some doctrines of the earlier economists, such as the 
Wages Fund Theory, have practically been abandoned in 
recent times, though it may be said that they contained a 
certain amount of tnith. Others, which were considered 
of fundamental importance, owe their position in modern 
economics and the form in which they are stated to the 
“ tradition of the elders.*’ If they could, by some liappy 
chance, have been loft for discovery by modern economists, 
they would without doubt have received different treat- 
ment, to the great advantage of economic science. Such 
a doctrine is the so-called Law of Diminishing lletums, 
which Mill considered “ the most important proposition in 
Political Economy.** “ Unless this one matter,** he says, 
“ be thoroughly understood, it is to no puri)ose proceeding 
any further in our inquiry.** “Were the law different, 
nearly all the phenomena of the production and distribu- 
tion of wealth would Ixi other than they arc.** On the 
other hand, Thorold llogers, not to s|)eak of earlier 
objectors, described the law as a “dismal and absurd 
theorem.** The opinions of recent economists appear to 
fiuctuate betvreen these two extremes. The law may 
ap^iarently be “ a general rule *^ or “ a tendency ** which is 
liable to be “ checked,** or a particular case of the law of 
the conservation of energy. If wc go to Mill to disc^over 
what it is, we find that “ it is not pretended that the law 
of diminishing return was operative from the beginning of 
society ; and though some ]K)litical economists may have 
believed it to come into operation earlier than it does, it 
begins quite early enough to support the conclusions they 
founded on it.** “ It comes into operation at a certain and 

not very advanced stage in the progress of agriculture.** 
But this very im][)ortant stage in the history of a nation is 
not defined or clearly illustrated. We are told that we 
can see “ the law at work underneath the more su|)erficial 
agencies on which attention fixes itself *’ ; it “ undergoes 
temporary suspension,** which may last indefinitely ; and 
“ there is another agency, in habitual antagonism ’* to it, 
namely, “ the progress of civilization,** which may include 
every kind of human improvement. Mill apparently is 
not content with the confusion between “law** and 
“ agency *’ or “ force,** but opposes the one to the other. 
He is constantly spefJdng in terms which imply the con- 
quering of one law by another, a habit from which his 
successors have not fr^ themselves ; and the theory of 
natural processes which appears to have satisfied him, was 
that when two forces come into operation there is a partial 
or complete suspension of one by the other. In modem 
economics “ fertility ** has no very definite meaning. It 
may mean what is ordinarily understood by the word — 
climate, rainfall, railway rates, or anything else except 
“indestructible powers of the soil** To speak of “addi- 
tional labour and capital ** without reference to the kind 
and quality of the labour and capital, and the manner in 
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which they are employed, organized, and directed, throws 
very little light on agricidtore. Every improvement 
involves, from a quantitative point of view, more or leas of 
capital or of laWr, so that it is the antagonizing ” 
influences, which are nearly all qualitative, which app^ 
to be really important. It is therefore extraordinarily 
difficult at present to know what happens, or rather what 
would happen if it were not prevented, when a country 
reaches the stage of diminishing returns ** ; what precisely 
it is which comes into operation, for obviously the 
diminishing returns are the results, not the cause ; or how 
commodities “ obey ” a law which is always suspended.” 
Possibly the next few years of English industrial history 
will furnish many illustrations of the law of diminishing 
returns. We can only say that it requires investigation 
and restatement. 

Closely related to the law of diminishing returns is 
the Theory of Kent. No economic doctrine so well illus- 
trates the achievements and the defects of modem economic 
analysis. lUcardo’s statement of the theory left upon the 
world an impression, not wholly just, of singular clearness. 
He employed the thooxy with wonderful success in un- 
ravelling the problems of his time. Its importance has 
not been seriously, or at any rate successfully, called in 
question. Treated at first as a doctrine peculiarly appli- 
cable to land, with a certain controverted relevance to 
other natural agents, it has been so extended that there 
is scarcely any subject of economic study in which we 
may not expect to find adaptations or analogies, so that 
Ricardo seemed to have discovered the key of economic 
knowledge. But it was discovered that there were no 
“indestructible powers of the soil”; that the fertility 
of laud in a country like England is almost entirely the 
result of improvement at some time or other ; that “ advan- 
tage of situation ” includes very much more than the words 
in their literal sense imply; that both “fertility” and 
“advantage of situation” include many kinds of difter- 
ential advantage; that in some circumstances rent does 
not enter into the price of agricultural and other produce, 
and that in others it does. Moreover, the study of the 
theory of rent has had a very great influence on all 
branches of economics, by destroying the notion that it 
is i)ossiblo to draw' sharp lines of distinction or deal with 
economic conceptions as though they were entirely inde- 
pendent categories. That modem economic analysis is 
incomparably more accurate than that of earlier times 
there can no question. But the net result of the 
development of the doctrine of rent is that all problems 
in which this factor appears, and they embrace the whole 
range of economic theory, must ap})arently be treated on 
their merits. In its modern form the doctrine is far too 
general to be serviceable without the closest scrutiny of 
dl the facts relating to the particular case to which it 
is applied. To deal adequately with the numerous exten- 
sions or qualifications of these and other doctrines in the 
hands of modem economists would involve us in an attempt 
to do what wo have already said is imfiossible except on 
conditions not at present realized. It is clear that in the 
interests of general economic theory we require a vast 
number of s]jecial studies before an adequate restatement 
con be undertaken. 

It must be clearly recognized that the functions of 
economic science in the present requirements of the world 
cannot possibly be discharged by treatises on economic 
theory. The relations between general theory and special 
studies conducted on the lines we have indicated have 
completely changed in the last thirty years. General 
theory never has been, and in the nature of things never can 
be, the actual reflex of the life and movement of the 
eoonomic world. It never has been, and never can be, 


more than an indication of the kind of thing which might 
be expected in a purely hypothetical world. When the 
aim of the man of aflairs and the hjrpothesis of the • 
economist was unrestricted competition, ^d 
measures were being adopted to realiro it, * 

general theory such as the classical economists jwasnil 
provided was perhaps a sufficiently trustworthy 
guide for practical statesmen and men of 
ness. If only people can be got to believe in 
them, a few abstract principles are quite enough to destroy 
an institution which it has taken centuries to create. But 
a new institution cannot be made on the same terma The 
modern industrial system has brought with it an immense 
variety of practical problems which nations must solve on 
pain of industrial and commercial ruin. For these prob- 
lems we want, not a few old-established general principles 
which no one seriously calls in question, W genuine con- 
structive and organizing capacity, aided by scientific and 
detailed knowledge of particular institutions, industries, 
and classes. Just as the historical school grew up along 
with the greatest constructive achievement of the 19th 
century, namely, the consolidation of Germany, so the ap- 
plication to modem problems of the methods of that school 
has been called forth by the constructive needs of the 
present generation. We have already shown how these 
methods, in their turn, require the aid of general theory, 
but not of a general theory which tries to do their work. 

In fact, every attemx)t to make it do so must inevitably 
fail. How can such a huge mass of general propositions 
as are necessarily included in a system of economics ever 
be thoroughly tested by an appeal to facts ? If they are 
not so tested, the general theory will remain a general 
theory, of no practical use in itself, until the end 
of time. If tiiey are to be tested, an indefinitely 
large number of s|)ecial studies must be made, for 
which the original materials must be collected and 
examined. That is, original investigation of special 
problems has to be carried out on a more gigantic scale 
than any economist of the historical school ever dreamt of 
or the world requires, with the certain knowledge that at 
the end of it all the general theory will not correspond 
with the facts of life. For there is all the difference in 
the world between using a body of general theory as an 
indication of the factors to be considered in the study of 
a si)ecial problem, and undertaking special studies with a 
view to testing the general theory. If the necessary 
limitations of general economic theory ore recognized, most 
of the difficulties we have noticed disappear. Now that 
the “industrial revolution” has extended practically all 
over the world, so that we have several countries carrying 
on production by modern methods, it is easily possible to 
sketch the main features of industrial and commercial 
organization at the present time, to describe the banking 
and currency systems of the principal nations, their means 
of trans|)ort and communication, their systems of com- 
mercial law and finance, and their commercial policy. It 
is true that at present very little work of this kind has 
been done in England, but innumerable books, many of 
them about Engird, have been written by thoroughly 
competent economists, in French, German, and other 
langua^ So that no great amount of original work 
is required for a reliable accoimt of those general features 
of the modem system which should form introduction 
to economics. The general theory which we require should 
be sketched in firm and clear outline, leaving the detailed 
qualifications of broad principles to special studies, where 
they can be dealt with if it is necessary or desirable, and ex- 
amined by statistical and other tests. For such a general 
theory there is ample material in the economic literatum 
of all civilized countries. It is of the utmost import- 
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ance that the economic terms, which are also, though in 
many cases with an entirely different meaning, the terxns 
of bosinesB and commerce, should as far as possible be 
used in their common and ordinary !E^liah sense : that 
titiey should corres^nd in meaning with the same words 
when used in description, in law, accoimtancy, and ordinary 
businesa This is no doubt a difficult matter. But 
some change in this direction is necessary both in the 
interests of the science itself and of its practical utility. 
All the materials for investigation, all the facts and 
figures from which illustrations are drawn, aU methods 
of keeping accounts in England, assume the ordinary 
English tongue. There are few if any conceptions in 
economics which cannot be expressed in it without de- 
pleting the ordinary vocabulary. At present the language 
of economics is for the ordinary Englishman like a foreign 
language of exceptional difficulty, b^use he is constantly 
meeting with words which suggest to his mind a whole 
world of associations quite different from those with which 
economic theory has clothed them. The refinements of 
economic analysis, as distinguished from its broader 
achievements, should bo reserved for sjiocial studies, in 
which a technical scientific terminology, s|3ecially devised, 
can be used without danger of misconception. But in 
a subject like economics obscurity and an awkward ter- 
minology are not marks of scientific merit. 

Economic studies should be as relevant to existing 
needs as those of engineering and other applied sciences. 
The scientific study of practical problems and difficulties is 
far more advanced in almost every civilized country than 
it is in England, where the limited scale upon which such 
work is carried on, the indifference of statesmen, officials, 
and business men, and the incapacity of the public to 
understand the close relation between scientific study and 
inractical success, contrast very unfavourably with the 
state of affairs in Germany or the United States. The 
backwardness of economic science is an index of the danger 
which threatens the industrial and commercial supremacy 
of the United Kingdom. There are at the present time 
very few questions of public or commercial importance 
upon which the best and most recent investigations arc to 
be found amongst English works. This would matter 
very little, perhaps, if Englishmen had a firm belief, estab- 
lished by actual experience, in the soundness of their 
policy, the present security of their ix)sition, and the 
sufficiency of their methods to strengthen or maintain it. 
But this is very far from being the case. If we take, for 
example, the corner-stone of the British commercial 
system, namely, the policy of free trade, the present 
generation does not rood the economic works which 
Bcoaomic theoretical basis of that policy, and 

guobhma if it did, would not be convinced by them. The 
generation which knew Cobden and Bright is 
rapidly dying out. The great men of their 
period are merely historical figures, not so real to the 
present generation as the younger Pitt was to their grand- 
fathers. Long before his death, Bright’s references 
in public speeches to the achievements of the Anti-Corn 
Law League were received with respectful imiatience, and 
Peel’s famous speech on the rep^ of the Com Laws 
would not convince the German Heichstag or a modem 
House of Commons. The result is that free trade has 
ceased to be an article of faith, or even in any real sense 
a doctrine of expediency. It is rather an old habit for 
which the ordinary English manufacturer could give no 
very reasonable explanation, which is not likely to bo 
given up as long e*s the generation now over fifly years of 
age has the predominant influence in commerce and public 
affhira, but for which a younger generation will care no 
more than their grandfathers did for the mercantile 
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system, unless it can win their adhesion as a itolicy well 
designed to realize the aims they will have in view. 
Hence free trade is in serious jeopardy unless it can be 
restated in terms which have a direct relevance to the 
present position of England and present conditions of 
international trade. If the ImjKsrialist tendencies of the 
pi^ent time continue, as no doubt they will, this question 
will become one of burning interest. No great scheme of 
national or Im].)eriai consolidation has ever been carried 
through without raising and solving questions of com- 
mercial policy ; and although there is no reason why the 
consolidation of the British Empire should involve the 
destruction of the established commercial system of the 
United Kingdom, and every histoidcal and scientific 
reason for safe^arding the inheritance of the post, we 
may see a revival of old fallacies in a now form. It 
should be the work of economic science ruthlessly to 
analyse the existing situation, explain the issues involved 
in the commercial policy of different countries, and point 
out the alternative methods of dealing with present 
difficulties, with their probable results. 

The commercial policy of a state is merely the reflex 
of its system of public finance. The absence of conviction 
in regard to British commercial i)olicy has its counterpart 
in the attitude of many men to the financial system of 
the country. It is not often that the eulogies showered 
upon it in the jiast are repeated at the i)rc8ent tima The 
difficulty af)i)ears to be caused partly by the groat increase 
in military and naval ox|)eudituro, which has been made 
necessary by the exceptional demands of a state of war 
and the great development of foreign Powers, |>artly by 
the great extension of the functions of the State during the 
latter part of the 19th century. The former causes are 
partly permanent, partly temi)orary ; but those of a \m- 
manent character are likely to increase in force, and those 
of a temporary character will leave a deiiosit in the shajw 
of an addition to the normal expenditure of the central 
Government. The extension of Government functions is 
much more likely to continue than to be 
checked. Normal exjjenditure is therefore 
almost certain to rise. It is almost incoiiceiv- 
able that it will fall. Meanwhile, in spite of 
the vast increase in national wealth, it is a matter of in- 
creasing difficulty to moot a comparatively slight strain 
without recourse to measures of a highly controversial 
character ; and it is certain tliat no important new source 
of revenue can be suggested which will not raise, in an 
acute form, questions of commercial policy and the relations 
between the United Kingdom and the Colonies. Here 
there is room for a whole series of im^iortant monographs. 
There is no civilized country in which questions of public 
finance, in a concrete form, have received so little atten- 
tion as in England. 

The development of the powers of the central Govern- 
ment has been less than tliat of the functions of local 
governing authorities. This, again, is a movement 
much more likely to extend than to bo checked. Local 
governing authorities now discharge economic functions 
of enormous importance and complexity, involving sums 
of money larger than sufficed to run im|xirtant states a 
generation ago. At present wo do not know precisely 
what hapijens. The scientific study of the economics of 
local administration is in its infancy. It is of the utmost 
importance that it should be taken up in earnest by 
economists.' ^hese questions of commercial policy and 
local government are closely bound up with the scientific 
study of the transport system. On this important subject 
there is at present not a single treatise of firat-rate import- 
ance by an English writer, and there is only one English 
railway company w'hich records in a suitable form the 
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data neoessary not only for scientific study but for 
efiicient administration. So that, although the British 
Empire contains \rithin itself every known species of 
railway enterprise, the study of railways and other 
means of transport, and their relation to the business, 
the commerce, and the social life of the country, is 
deplorably backward. It is obvious that no inquiry 
into commercial policy, or into such social questions as 
the housing of the poor, can be effective unless this 
deficiency is remedied. 

The whole social and political fabric of the British 
Empire dejiends u]K>n the efficiency of its industrial 
system. On this subject many monographs and larger 
works have been ^mblished in recent years, but dealing 
rather with such questions as trade unionism, co-opera- 
tion, and factory legislation, than the structure and 
organization of particular industries, or the causes and the 
results of the formation of the great combinations, peculi- 
arly characteristic of the Unit^ States, but not wanting 
in England, which are amongst the most striking economic 
phenomena of modern times. 

These are some of the questions which might with 
advantage absorb the energies of the rising generation of 
economists. It would be possible to add to their number 
almost indefinitely, but these press for immediate atten- 
tion. The claim of economics for recognition as a 
science and as a subject of study must be based on 
its relevance to the actual life of the economic world, 
on its ability to unravel the practical difficulties of 
each generation, and so contribute to the progress of 
nations. 

It is impossible to mvo even a select bibliogi’apliy which is at 
all adequate of the publications of recent years on EcoTum/Us* The 
most important general work published in English is MarshalVs 
^fhciplcs of Ectmomie^t vol. i., 1st edition, 1890 ; 4th edition, 
1898. J. Sihiold Nicholson’s Mnciple9 of PolUlecU EwMmy^ 8 
vols., which is now completed, not only pives a survey of economic 
principles since Mill's time, but contains much suggostivo and 
original work. The writer of this article is much indebted to the 
works of Schmollor, particularly his Grwndrm der Allgemtinen 
VM8wirMMftslehre{\^^^), and Adolph Wagner, particularly his 
ChruncUegung der Politiachm Oekonwnie. On the history of econ- 
omic theory, Cannan’s History of Theories of Production atid 
JOistrihviioih, (1776-1848) is an ^mirable criticism, from a purely 
objective standjKiint, of the works of the English classical writers. 
The most important English works published in recent years on 
general English economic history are Cunningham's Growth of 
Industry and Commerce and Ashley's Economic History, while 
Yinograaoffs Villenage in England and Maitland's Domesday 
Stumes are of ^eat importance to the student of early economic 
institutions. D’Avoners Histoire Economique de la ProprUU, Ac. 
(1200-1800), is a monumental work on the history of pricra in 
Franco. Some recent books dealing with sjiecial suluects are likely 
to take a very high place in economic literature. We may mention 
partioularly Charles Booth's Laliour and JAfe of London and 
Sidney ana Beatrice Webb's History of Trade Unionism and /n- 
dustrUU Democracy, These books are generally regarded as typical 
of the best English work of recent years in economic investigation. 
We may also mention Schloss's Methods of JndustrUU Remunera^ 
tion, a most important contribution to the study of the wages 
question ; C. F. Bastable's works on International Trade and 
Puhlic Finance \ George Clare on the Money Market and the 
Foreign Fkoehanges; and A. T. Hadley's Eemumics: An account 
of the relatiom between private property and public welfare (1896). 
Studios of particular questions, both concrete and theoretical, in 
foreign languages are too numerous to specify, and much of the 
modem work is to be found in economic periodicals. 

(w. A. S. H.) 

EcUftdori a country of South America extending 
between Colombia and Peru from 1* 56' N. lat. to about 
5* 30' S. lat, and from the Pacific coast to a distance inland 
not yet determined. The boundary dispute between 
Colombia, Ecuador, and Peru was, by agr^ment of 
15th December 1894, submitted to the arbitration of the 
Spanish Crown, but no award had been made up to the 
beginning of 1902, nor had any definite steps been taken 
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to execute a survey of the frontier. The climate is on the 
whole healthy, especially in the inter-CordUleran valley. 
Intermittent fevers, frequent in the coast region, are un- 
known in the highlands, where also pulmonary diseases are 
rare. The average rainfall at Quito is about 39 indies. 
The death-rate at Quito in 1892 was stated to be 36 per 
1000. 

PopuUUion , — ^The area has never been ascertained by 
survey, but is estimated at 118,630 square miles, an 
estimate which includes a vast territory still in dispute. 
No census has ever been taken, and the generally accepted 
estimate of the population is that of Cervallos, who for 
1889 put the total number of inhabitants at 1,272,160. 
The following table shows the population of the fifteen 
provinces, the territory of Oriente, and the Galapagos 
Islands, which in 1885 were made dependent on the 
province of Quayas : — 



Population, 

1880. 


Population, 

im 

Carclii 

Imbabura . 
Pinchincha 

Leon . 

Tunguragtia 

Ohimbora;:o 

Cafiar 

Azuay 

Loia . 

Bolivar 

36.000 
67,940 

205,000 

109,600 

103,033 

122,300 

64,014 

132,400 

66,456 

48.000 

Rios . 

Oro . 

Guayas 

Manabi 

Esmeraldas 

Oriente 

Galapagos Islands 

Total . 

82,800 

82,600 

98,042 

64,123 

14,558 

80,000 

800 

1,272,161 


The population contains approximately 120,000 whites, 

450.000 of mixed races, and 702,000 Indians. The isolated 
position of the inland towns has helped their white in- 
habitants to preserve the characteristics of the original 
Spanish settlors. The offspring of the intermixture of 
whites and Indians are called, in the language of the 
country, mestizos, and the offspring of mestizos and 
Indians, thoLos, The crossing of white and negro, and of 
negro or mulatto and Indian, produces the classes named 
res^jectively mulattos, zamfm, and zamhaigos. The colour 
among these people confers BU|)or]ority in rank, or at least 
in self-esteem. The half-breeds, whether those between 
Spaniards and Indians or Indians and negroes, are in- 
dolent and unintelligent. The Indians as a rule are sturdily 
built and have great power of endurance, travelling im- 
mense distances over mountainous country without undue 
fatigue. They are extremely docile, except when excited 
by drink. A few of the tribes near the seaboard in the 
province of Esmeraldas have a large admixture of negro 
blood from slaves formerly employed in that district. The 
foreigners resident in Ecuador number altogether about 
6000, some 5000 being natives of South or Central 
America, 700 Eurojieans, and 300 Chinese. The popu- 
lation of Quito is estimated at 65,000 ; of Guayaquil at 
45,000; of Cuenca at 25,000; of Biobamba, 12,000; 
and of Ambato, Loja, and Latacunga about 10,000 
each. A fire destroyed half the city of Guayaquil in 
1897. 

Cemstitutum . — ^The Constitution in force is that of 1884, 
with modifications introduced in 1887 and 1897. The 
legislative authority is vested in a Congress of two 
chambers, the Senate consisting of 30 members (2 for each 
province), and the Chamber of Deputies with 41 members 
(1 for every 35,000 inhabitants, and 1 more if there are still 

1 5.000 unrepresented). Senators are elected for four years, 
and Deputies for two, directly by popular vote, every male 
citizen who can read and write being an elector. Congress 
meets every second year at Quito on 10th June for a 
session of 60 days. The executive authority resides in the 
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Prendent of the Republic, elected for four yeans by direct 
vote of the people, and not re-eligible till the two following 
presidential terms have elapsed. The Vice-President is 
elected two years after the President, and is therefore a 
member of two distinct administrations. He succeeds 
for the remainder of the term in case of the decease or 
disability of the President, and is, moreover. President of 
the Council of State. The President is assisted by 4 
Secretaries of State, heads of departments, appointed by 
himself, and by a Council of State consisting of the Vice- 
President of the Republic, the 4 Secretaries, the Fiscal 
Minister, 2 Senators, 1 Deputy, 3 private citizens, and an 
ecclesiastical functionary, the last 5 members being chosen 
by Congress. This Council must be consulted by the 
r^ident on every important measure or appointment. 
The President has the power of veto over measures (lassed 
by Congress ; but if these measures are again voted, he has 
no other alternative than to accept theuL The President 
cannot dissolve Congress or shorten their sittings within 
the two months established by law, but ho can call an 
extraordinary session for a s{)ecihed puriK)se. By a decree 
issued in 1896 the Indian i)opulation is exempted from 
payment of tribute and admitted to rights of citizensliip. 
The provinces are administered by governors, nominated 
by tho supremo Government; the departments by 
politicos^ or political chiefs; and the municipalities by 
tenientes poLitkott^ or political lieutenants. The Gala- 
pagos Islands are under a je/i! temtorial^ or territorial 
chief. 

Tho subdivisions of the provinces, the cantons, and the 
{larishes are administered by subordinate oificials, all of 
whom are apiwinted by tho President. 

Jiixbice. — Th« judicial power rests with a Supreme Court, com- 
posed of six judges aud a fiscal judge noiiiiiiatea by the executive ; 
a TribuTuU de Onentas of four members ; six auj^rior courts ; 
tribunals of the second aud third instance for commercial cases ; and 
courts of consular judges at Quito, Kioliamlja, Cuenca, Guayi^uil, 
and Monte Oristi ; magistrates are apjioiiiled in oacli nrovinciai 
capital ; municipal aiealdes at the headquarters of each doi»art- 
ment ; civil magistrates in all parishes. TribuncUes de Jurados 
exist in Ibarra, Quito, Lqja, Latacunga, Ambato, Riobamba, 
Cuenca, and Guayaquil for tlie trial of such criminal cases as tho 
law brings within their jurisdiction. The judges of tho Supreme 
Court, the six superior courts, and the members of the Tribunal de 
(Tuentos are elected by Congress for a term of six years. Tlie laws 
of Ecuador are founded on Sisinish law, and are all written 
and codified. There is a civil code, a code of civil procedure, a 
commercial code, a penal code, and a code of procedure in criminal 
cases. Constant complaints are heard of tho inefficiency and 
dilatory method of procedure in tho courts of Ecuador, and 
apwrently with much justification. 

Mligkn . — According to tho Constitution, ** the religion of the 
Republic is the Roman Catholic i^stolic, and all others arc 
excluded,*' but as a matter of fact official toleration exists for all 
forms of religion. In 1889 the tithes from whioli Church revenues 
had been collected \rere abolished, and instead a tax of 3 per 1000 
on real estate was imposed. 

EdtbeaJlifm. — Primary education is free and nominally compulsorv. 
No great effort is, however, made by the authorities to compel tne 
attendance of children. Under President Flores, from 1 888 to 1 892, 
much attention was paid to the question of public instniction, and 
many new establishments wore opened. The number of primary 
schools is 1088, and in these 1498 teachers are employed. Tho 
number of pupils on the rolls in 1898 was 68,380. The National 
Government supports 778 schools, 462 for boys and 326 for girls, the 
remainder being maintained by the munici|)alitie8 or from private 
sources. There are 35 schools for secondary and 9 national 
colleges for higher education. Colleges for tho higher education of 
women are established at Quito, Guayaquil, Cuenca, Lojn, and 
Latacunga, under the su|)ervision of religious orders. In Quito is a 
central university with 32 professors and attended by 216 students 
in 1897. There are also university corporations at Guayaquil and 
Cuenca, The faculties include philosophy and literature, juris- 
prudence, medicine and pharmacy, and science. Theology is 
taught in seminaries for the education of the priesthood, three of 
these institntions being situated at Quito, and one in each diocese 
of the BepubUo. Commercial and technical schools have also boon 
established at Guayaquil and Quito. There is a national library at 
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Quito, containing 13,000 volumes, amonwt tiiem many old and rare 
books and manuscripts. The National Government devotes alxiut 
600,000 siccr^ annually to educational purposes. 

Defe ^. — The army consists of 221 officers and 3120 non- 
commissioned officers and men. The National Guanl nominally 
contains a total strength of 95,329 men. The navy consists of 1 
tranK]K>rt, 1 small gunboat, and 1 torjMjdo launcli, these vesBols 
mounting in the aggregate 9 guns. The shiiw are manned by 114 
sailors. 

Finance. --‘Oi the revenue, about 70 per cent, is derived from 
ini|K)rt duties, 8 per cent, from export duties, 15 per cent, from 
taxes on cocoa, real estate, rum, aucl tobacco, 6 jwr cent, from the 
salt and gunjfKiwder monopolies, and the remainder from excise, 
state proi)erty, and the post office. The chief spending dejiart- 
nienta are those of Public Works, Finance, War, and Education. 
From 19th June 1895 to Slst July 1896 the ordinary revenue (the 
Bueri being taken at 24d.) amounted to £612,860, and tho extra- 
ordinary receipts (mostly loans from banks) to £373,070 ; while 
the total expenditure amounted to £877,950. For 1897 the re- 
venue was stated to amount to £676,055, and the expenditure to 
£569,020. For 1900 tho revenue was estimated at £826,810 and 
the expenditure at £896,780. The external debt originally con- 
sisted of liabilities taken over by the Kepul>lic on its sticession 
from Colombia. In 18.^5 tho debt was fixed at £1,824,000, and 
arran^ments were made for the tiayinent of interest. In 1868 
default was niade. In 1892 tho efebt was converted into a New 
Consolidated Debt of £750,000, but in 1894 payment of interest 
was suspended. In 1895 a new arrangement was made which was 
sus^wnded in 1896. In 1897-1900 various contracts wore signed 
whereby the Guayaquil and Quito Railway Company was to pur- 
chase the bonds of the existing debt, the Govemnicnt guaranteeing 
the sum of £2,520,000 mortgage bonds of the company, and recog- 
nizing tho external debt at 35 per cent, of its fa(;e value. The 
internal debt is stated to be about 10,000,000 »uer^ ; its service is 
attended to irregularly. 

--Industrial development ha.s not made any marked 
progros.s, owing largely to the absence of traiis]>ort facilities 
throughout tho interior. Cocoa is the most important product, 
aud is cultivated on the lower lands, especially in tho neiglibour- 
hood of tho (jiuayaquil river. In 1895 the receipts of this article at 
Guayaquil amounted to 16,122 ions; in 1896 to 15,327 tons; in 
1897 to 14,800 tons; in 1898 to 19,000 tons ; and in 1899 to 23,200. 
Though the oultivatiou of coffees has been considerably extended, low 
prices have greatly discouraged the planters. In 1897 tho amount 
exported was 1201 tons, and in 1898, 1692 tuns. Sugar is grown and 
manufactured principally for local consumption. The total export 
of sugar iu 1898 was less than 2500 tons. The collection of india- 
rubber from the forests of the interior has increased, tho amount 
shipped abroad in 1898 being 429 tons, os compared with 271 tons 
in 1897. In the province of Tunguragua some 200 acres are under 
vines, from which a small quantity of wine is made, but the hulk 
of the gra{)e8 are sold fresh. Tobacco is also produced on a small 
scale for home use, the centre uf this industry being in the jirovince 
of Esmeraldas. Pastoral industry is contined to brooding cattle to 
meet tho home demand for meat. The ox^xirt uf hides was valued 
at £27,060 in 1898. Ivory nuts were shipijed to the value of 
£23,080 in 1808. Mining industry is practically confined to the 
work of gold quartz crushing at Zaruma, in the province of Loja, 
and to extraction in Esmeraldas from gravel beds by hydraulic 
process by American com])anies. Gold washing in the beds of 
rivers and streams is practised by tho Indians. Petroleum exists 
iu different localities, hut no serious attempt has been made to 
work this natural product, nor has any development in mining for 
copj>er, iron, lead, or coal taken jdace, although large dc|K>sito oi* 
these minerals are stated to be found. Silver is found iu consider- 
able quantities in the province of Cuenca, and quicksilver in that of 
Loja. Manufacturing industry is represented by fi^tories for soap, 
chocolate, biscuits, and vormicelli and macaroni ; 4 sawmills ; 
some small woollen and cotton mills ; and a brewery and ice factory 
at Guayaquil. Tho making of straw hats, known as 'G^inama, * 
is a national industry, the value exported in 1898 being £8900. 

Commerce , — ^The foreign trade passes almost exclusively through 
the port of Guayaquil. The value of the imports and exports lor 
1890, and for tho years from 1894 to 1900, is returned as foIlowB 


Years. 

Imports. 

Exports. 

Years. 

Imports. 

Exports. 

1890 

1894 

1895 

1896 

£ 

1,001,635 

1,200,000 

862,000 

870,000 

£ 

976,164 

1.393,375 

1.166,274 

1,088,920 

1897 

1898 

: 1899 * 

) 1900 

i 

£ 

930.000 

910.000 

1,341,688 

£ 

1,217,630 

1,257,930 

2,142,025 

1,541,922 


1 The statistics of imports for ISOO were in irreat part destroyeci by the fire 
at Guayaquil on 27tli November 1899. 
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The imports consist mainly of cotton and woollen fabri^ pro- 
visions, flour, hardware, wines and spirits, and other articles of 
consumption or common use. The staple article of export u cocoa, 
of which there were shiptied abroad in 1895, 82,616,000 tb ; in 1896, 
88,909.000 lb; in 1897, 88,128,000 lb; in 1898, 85,036,000 lb; 
in 1899, 47.704,650 lb. Of the shipments in 1899, 22,186,190 lb 
went to France ; 6,686,830 lb to Spain ; 9,781,720 m to Germany s 
6,493,100 lb to Great Britain; 8.473,220 lb to the United 
States ; 1,235,010 tb to other countries. The exports will prob- 
ably increase, since millions of now plants are planted every 
year. Other articles of export have been already mentioned. Of 
the imjM)rts, about 83 per cent, in value are from Great Britain, 
15 per from Germany, 15 per cent, from the United States, 
and 34 per cent, from France. The imports from Ecuador into 
the United Kingdom in 1899 (according to British statistios) 
amounted to £175,500, of which £154,960 was for cocoa ; while the 
cx]M)rts to Ecuador from the United Kingdom amounted to 
£408,425, of which £258,640 was for cotton goods. According to 
American statistics, the Ecuadorian imports into the United States 
in the year 1899-1900 amounted to tlie value of $1,524,875 
(£304,875), and the United States exports to Ecuador to the value 
of $1,216,005 (£243,201). 

, <Syiippifw 7 .—Guaya(piil, the prinoi)>al port, is in regular com- 
munication not only with other Paoiiio ports, but with New Yorlc, 
Livcry)ool, and Hamburg. The coasting trade is carried on by 
small vessels under the Ecuadorian flag. Of vessels in the foreign 
trade in 1898, 206 of an aggregate tonnage of 298,805 entered and 
200 of 290, 855 tons cleared at the port of Guayaquil. Of those that 
entered, 110 of 162,280 tons were British. At the same yiort there 
entered also 3600 vessels of 34,989 tons engaged in the coasting 
tnidc. 

Gmnmunicaiiona , — Hoads arc notliing liotter than mule tracks, 
over which wheeled vehicles cannot ytass. The highway of 116 
miles 1)etwoen Guayaquil and Quito is constantly in need of rcj»ir, 
bridges and culverts being frequently washed away. The naviga- 
tion of the rivers Guayas, Daule, and Vinces is carried on by a 
fleet of 17 steamers, and by small craft and canoes. The only 
railway is that — ^with a gauge of 36 inches— from Duran, near Guaya- 
quil, to ChimlK), a distance of 58 miles. . A concession has been 
granted to an American syndicate to take over the line and pro- 
long it to Quito. The total length of telegraph lines oyieu to 
public service in 1898 was 1242 miles, with 60 offices. The 
principal cities arc cjoniiectod with Quito, and that city with 
Guayaquil. From Guayaquil there is cable connexion with the 
rest of the world. The telephone is in use in Guayaquil and the 
vicinity. The inland postal corresyxindonco is stated to comprise 
about 850,000 letters annually, and the foreign corrosyiondeuco 
about 1,809,000 letters and 6,347,000 new8|iapers and yiarcols. 

WduMSf and Measures , — The monetary unit is the silver 
suer^ of 100 (joiits, weighing 25 grammes, and '900 fin(% The s^cerd 
derives its name from President Sucre, a prominent figure in the 
War of Indejsmdcnee >vith Spain. Other silver coins are 50-, 
20', 10-, and 5-coi)t ])ie(;cs. I'hore are nickel coins of 5-, 1-, and 
^•cent yneces, and bronze coins of 2 cents and 1 cent. By an 
agreement between the banks and the commercial community a 
rate of exchange equal to 10 mieris to£l was sustained during 1898, 
and still continues, with slight variations. Congress has recently 
provided for the coinage of gold pieces of the same weight and 
fineness as the British sovereign ; tiiose will be known as eontiores, 
each condor being equal in value to 10 sucr^. The British 
sovereigu is also declared by this measure to bo legal tender for 
the same value os the condor. 

The jirincipal banks within the republic arc the Banco del 
Ecuador and the Banco Conicrcial y Agri(!ola. The former has 
a capital of 2,000,000 sucr^f the latter one of 500,000 mcris. 
Both issue notes, the banking law providing that one-third of 
the value of the issue must be liela in com, one-half of the 
reserve being in gold. On December 31, 1898, the note issue of 
the Banco del Ecuador w^as 2,138,170 sucres, and that of the 
Banco Comercial y Agricola 8,522,242 smris. There are also 
two moi^ago banks, tiie Banco Hipotecariu and the Banco Terri- 
fcorial. 11)6 rate of interest cbai’ged is from 8 to 12 per cent, per 
annum. By the law of 6th Dcccml)er 1856 tlic metric system 
of weights and measures is the legal systetn of the republic, but 
tiio old Spanish weights and measures are almost invariably used. 

Recent Political History , — After the assassination of 
President Moreno at Quito, in August 1875, Dr Borrero 
was elected to the presidency, but his tenure of power 
was short. A revolution headed by General Veiijteinilla, 
the Kadical leader, then military commandant at Guayaquil, 
broke out in 1876, and on 14rth December of that year the 
Government forces under General Aparicio were completely 
routed at Galte. Veintemilla was proclaimed president, 
and in 1877 was duly elected by the Cortes. He altered 
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the constitution in a more Liberal directioh, and struck 
various blows at the Clerical party, among other things 
abolishing the concordat with Borne. In 1878 Veintemilla 
caused himself to be declared elected as president for a term 
of four years. At the expiration of this period the president 
assumed dictatorial powers and remained in oflice as chief 
of the executive. This action on the part of General 
Veintemilla led to a union between the Clericals and 
Moderate Liberals, and resulted in a popular rising through- 
out the republic, ending in his defeat and overthrow. His 
power was first restricted to Guayaquil and Esmeraldas, 
and finally General Binaldo Flores drove him from 
Guayaquil, and Veintemilla fled (July 1883) to Peru. Dr 
Placido Caamauo was then called upon to take diargo 
temporarily, and on 17th February 1884 was definitely 
elected for the presidential jperiod terminating in 1888. 
Several revolutionary outbreaks occurred during the 
Caamauo administration, but were successfully suppressed. 
In 1888 Dr Antonio Flores succeeded Caamafio, the four 
years following being ])assed in peaceful conditions. In 
1892 Dr Luis Cordero was elected, his administration 
again plunging the country into an epoch of internal 
disturbance. 

The cause of the troubles under President Cordero 
was the assistance lent by Ecuador io Chile in the matter 
of the sale of the cruiser Esmeralda to the Japanese 
Government in 1894, in the middle of the Japanese-Chincse 
War. The Government of Chile arranged the sale of the 
Esmeralda^ but wished to be free from all danger of 
international complications in the affair. To this end the 
transfer of the vessel was made to Ecuador, and she pro- 
ceeded to Ecuadorian waters. On arriving at the Ga1a{)ag08 
Islands the flag of Ecuador was replaced by that of Jajian 
and the vessel handed over to the representatives of that 
nation sent for the purpose. When the part played by 
President Cordero in this transaction became known, an 
outburst of popular indignation occurred. An insurrection, 
headed by General Eloy Alfaro, followed; and after 
desultory skirmishing extending over a period of nearly a 
year the Government forces were finally routed, President 
Cordero abandoning his office and escaping from the 
country. 

General Alfaro then assumed dictatorial powers as 
supreme chief of the nation, continuing in this capacity 
until 6th February 1897, on which date he was declared 
to be elected president of the republic. A series of revolu- 
tionary movements against the administration of President 
Alfaro occurred in the course of the next few years. Many 
of these risings were due to the intrigues of the Church 
party, and in view of these circumstances President Alfaro 
curtailed the influence of the clergy in several directions. 
On* 31st August 1901 General Alfaro peacefully lianded 
over the presidency to his elected successor, General Plaza. 

Authorities. — Bates, H. W. Central and Soulh America, 
London, 1882. — Campos. Oaleria de EcwUorianos cUdkres, 
Guayaquil, 1881. — Cbvallos, Pedro F. Jtemmen de la 
Tlislorxa del Ecuador, Guayaquil, 1886. Oeografia del 
Ecuador, Lima, 1888.— Church, G. E. Ecuador in 1881, 
Kep)rt to the United States Government. Washin^u, 1881. 
—Flemming, 6. Waiderungcn in Ecuador, Leipzig, 1872. — 
Reiss, W. and StAbel, A. Vos HochgeHrge der EepuUik 
Eexoador, Berlin, 1892-98.— Simson, A. Travels in the fFilds 
of Ecuador, London, 1887.— Wuympkr, Edward. Travels 
amongst the Oreat Andes of the EquoUor, London, 1892. — Wolf, 
T. Oett^afta y Oeologia del Ecuador, Leipzig, 1892. — Stubel, 
A. Skizzen aus Ecuador, Berlin, 1886. Die Vulkanherge 
von Ecuador, Berlin, 1897. — Reports of the Council of 
Foreign Bondholders, London. — Anuario de Estadistiea Comer* 
dal de la Bepuhlica del Ecuador, Guayaquil. — BrUieh Foreign 
Office Diplomatic and Consular Reports, London. — United Stales 
Consular Reports, Washington.— .HaTuf&ook of Ecuador,^ Bureau 
of the Amerman Republics, Washington, 1892. 

(w. W. K. ; 0. E. A.) 
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EdMSAf now called Ubfa, one of the most import- 
ant towns of Northern Mesopotamia. It stands at a height 
of 1 700 feet above sea-level, on the right bank of the Scirtus 
(Syrian, DaizoiC^y a winter torrent which discharges into the 
Belikh, a tributa^ of the Euphrates. Urfa is the capital of 
a sa^jak of the same name, in the Aleppo viUyet, seat of a 
governor and of an Armenian bishop, situated on the border 
of a fertile plain noted for its wheat and fine pasture, on 
the great caravan road from Aleppo to Mosul, about 46 
miles east of Birejik. It stands partly on the plain and 
partly on two rocky hills, between which nms a small 
stream. There are remains of the old walls, with their 
rock-hewn ditch, and of the citadel The streets are 
narrow and winding, with well-built stone houses. Be- 
neath the citadel are two springs, which supply tanks— one 
the Birket Ibrahim, with sacred fish, now under the 
protection of Abraham, as they formerly were under 
that of Atorgatis. About one milo from the town is a 
spring connected by tradition with the healing of Abgar’s 
leprosy by Thaddeus. The climate is healthy, but not in 
summer : the “ Aleppo button ” is common. The princi- 
pal manufactures are fine cotton stuffs and yellow leather. 
The iX)pulation numbers 20,000 (Moslems 8500, Annon- 
iana 7500, Syrians, Greeks, Protestants, and Jews 4000). 
On the 28th and 29th December 1895 there was a bar- 
barous massacre, between 3000 and 4000 Gregorian, 
iloman Catholic, and Protestant Armenians perishing. 

AvTiiORiTiKS. — Qutschmid. Untersuchungnn ill)er die 
<T(wchichte des Konigreich Oaroene*' in Mimoirtu de VAcaddmie 
Jmpdriale, St Petersburg, 1887.— Fitzmaurice. RqmrtdaUd 
March 16th, 1896, in Turkey No. 6, 1896. (c. W. W.) 

Edlnbiirffh, a city, county, and parliamentary 
burgh, and the capital of Scotland, situated on the 
south shore of the Firth of Forth, and surrounded by the 
county of Midlothian, 396 
miles by rail north of London, 
with which it is connected by 
the Great Northern, Midland, 
and London and North-West- 
ern Hallways. Its jirogress 
since 1880, if not so rapid as 
that of some other towns more 
^lefjcndent for their prosijerity 
<011 trade and manufactures, 
has been steady and great. 

Area . — Its area has been 
enlarged by successive exten- 
sions of its municipal bound- 
aries, esixscially towards the 
west and south, the directions 
in which growth has been 
most marked. An important 
laccossion of territory was 
^obtained in 1896, when por- 
tions of the parishes of Liber- 
ton and Duddingston and the 
police burgh of Portobello 
were incorporated in the city. 

The attempt then made to 
secure the amalgamation of 
the contiguous burgh of Leith 
to the Scottish capital did not 
prove successful Under the 
Edinburgh Corporation Act, 

1900, a further addition of 
nearly 1800 acres was made 
to the city area. This embraces portions of South Leith 
iM&rish (landward) and of Duddingston parish, including 
the vill^e of Bestalrig and the ground lying on both 
.sides of the main rood from Edinburgh to Portobello; 


and also i)art of Cramond parish, in which is contained 
the village and harbour of Oranton. The total area of 
the city is now 10,597^ acres. 

Foimlatmi mid Wealth . — The number of inliabitants, 
set down at 212,729 in 1877, increased to 234,402 in 
1881, to 261,225 in 1891, and to 316,479 in 1901. In 
1900 the birth-rate was 26*90 per thousand of iK>pulatioii, 
7*8 per cent, of the births l)eing illegitimate ; the death- 
rate, 19*40 jwr thousand of iiopulation, and the marriage- 
rate 10 per thousand. Of thtj total number of deatlis 29 
per cent, wore those of children under five years, compared 
with 39*8 per cent, in Glasgow. The increase in wealth 
may best be measured by the Tim in the assessed valu- 
ation of the town. The city rental was £1,727,740 in 
1880, £2,106,395 in 1890, and £2,807,122 in 1900- 
1901. 

Municipal Gtyimrnhuint ami Finance . — There have Ixjcn 
corresponding growth and change in the municipal and 
political organization of Edinburgh. By the Redistribu- 
tion Act of 1885 the number of the city's representatives 
was doubled, and it was divided, for electoral pur})oso8, 
into East, West, Central, and South Edinburgli, each 
returning a single memlxir ; the parliamentary and muni- 
cipal boundaries have been made almost coterminous. 
The jmrliamentary constituency in 1901 numbered 42,375 
registered electors, of whom 11,025 were in tlie East, 
8926 in the West, 7630 in the Central, and 14,794 in the 
South divisions. The municipal constituency is 59,339. 
The Town Council has been increased to fifty members, and 
consists of a Lord Provost, 7 bailies, a dean of guild, treasurer, 
and convener of traties, 7 judges of police, and 32 ordinary 
councillors. Among the important new public duties 
and functions undertaken by the Corporation and its 
de|icndent bodies may be mentioned the acquisition of the 


gas-works, and of the horse and cable tramways; the 
electric lighting of the streets ; the bringing in of an addi- 
tional water supply from the Mwjrfoots, to be supple- 
mented by the Talla Water scheme ; and the purcha^ of 
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Heveral public parka, including the Braid Hills and Black> 
ford HUl. 

Finance, — The debt of the city at 16th May 1900, existing and 
in immediate prospect, amounted to £8,616,686, made up as 
1‘ollowB : — To be met out of the rates, £1,628,440 ; tramways, 
£1,147,817 ; electric lighting, £662,078 ; municipal debt to be 
met out of Common Good revenue, £92,260. The estimated net 
expenditure of the city, under the Municipal and Police Acts, for 
the year ending 16th May 1901, was £881,866, of which £803,098 
was chargfMfcble on the burgh assessment. The rates imposed for 
1900-1901 were at 9id per £ on owners and Is. SJd. per £ on 
occupiers, together 2s. 6^. per £, being the same as the rates im- 
posed in the preceding year. The estimated capital expenditure 
contemplated on schemes sanctioned by the Council includes the 
sums of £116,000 on the improvement of the City Chambers, 
£67,000 for the purchase of tlio now park at Saughton, £198,000 
for the erection of the now City Hospital, and £163,000 for 
acquiring and demolishing old property and erecting new houses 
on ** Dwelling-liouso Improvement account. 

Industries, — Many new branches of industry have been started ; 
and the older industries, like printing and brewing, for which the 
town has long been celebrated, have received further development. 
Hut Edinburgh is still, as it was in 1875, and as it has been 
during its recorded histoiy, a residential rather than a coniiuercial 
or manufacturing city. City improvements, some of them still 
in pivjgress, have swept away, as “slum property,” numemus 
liuildin^ of venerable age and historic associations. Along 
with this inevitable process of change there has gone, how- 
ever, an effort Tiot only to preserve ancient and characteristic 
features of the sti’cct architecture of the Old Town, but to rescue 
from degradation, and to restore something of their long-lost 
BO(dal dignity to, the closes and front “lands” of the Lawnmarket, 
the High Street, and the Canongate. If the city is no longer, in 
the same sense as early in the 19th century, tlie home and 
centre of literary society, it can still claim to 1^ a place whose 
main industry is education, which, whether as regards its Uni- 
vorsity and Medical School, its secondary, technical, and endowed 
institutions, or its public elementary schools, has undergone im- 
mense development siiiue 1 876. 

Tfie Castle, — The Castle, which from its rock has always 
dominated the site and history of Edinburgli, has received a 
number of improving and restonng touches. The most important 
of these was due to the late Mr William Nelson, publisher, vrho, 
by his restoration of the Argyll Tower and of the Old Parlia- 
ment Hall, furnished but one of the many instances of local 
patriotism and private muuifictuice exhibited during their lifetime 
W citizens on behalf of the amenities and institutions of the town, 
llie Parliament and Hanqueting Hall forms a lofty, simoious, 
and beautiful hall of arms, with a line collection of Scottish 
armour and weapons and old regimental colours, and the heraldio 
bearings of royal and distinguished figures in national history 
emblazoned on the windows overlooking the Grassmarket. A new 
hospital, in the Scottish baronial stylo, has also replaced the 
former ugly structure. 

Uolyrwd, — The neglected and dilapidated royal vault in the 
Chaiiel Koyal has been rejMiired and put in order. Clockmill House 
and mounds have been added to the area of the luirade ground, 
and there have been improvements in the Abbey precincts and in 
the accesses to the Ring's Park. The privileges of sanctuary came 
to an end with the aliolition of imjirisonnient for debt in 1881. 

Old Town ImpTovcmeitUs , — ^Time and the city improvements have 
laid heavy hands on the Old Town buildings. Other agencies 
that liave been active in ])roducing change have been railway 
extension and the necessity for foiming new or widening old 
streets. Much that was ancient and interesting has had to 
yield place to the re(iuiroment*i of sanitation, social progress, 
and public oonvenionoe. On the other liand, it has been 
found possible in many cases to increase the amenity of the 
main thorou^fares and the closes of “ Auld Reekie,” while pre- 
serving, ancf even enhancing, the picturesmie features of its 
architecture. The Canongate quarter has Buffered comparatively 
little alteration. New buildings have arisen, however, in the 
Watergate and Horse Wynd, and in the North and South 
Back of Canongate. Tlie Old White Horse Close has been 
tastefully renovated ; a public board school has taken the place 
of Milton House, traditionally associated with Cromwell’s resi- 
dence in Edinburgh ; New Street, a town improvement of more 
than a century agq, and the home of eminent men in law and 
letters of a p^t generation, has disappeared in the course of 
railway alterations. Much change has teKen place in the vicinity 
of the Netherbow, where formerly the bounds and authority of 
the city met those of the Canongate. St Mary Street, the former 
“Rag Pair ” outside the towm wall, has been almost rebuilt ; it was 
the first-ihiits of the labours of the Improvement Trust Jeffrey 
Street has supplanted what was once Leith Wynd, and is con- 
tinued westwoim in Market Street, which fronts the railway line 


with many handsome buildings, including the new Trinity College 
Church. In the place of the hutoric BlaokfriarB Wynd there is a new 
and prosaic thoroughfare ; and “Beaton’s Palace,” the old Cunsie 
House, and other ancient dwellings have been removed from the 
adjoining Oowgate. Much more sienificant and more important are 
the changes produced by the rebuilding of the North Bridge. The 
bridge has been widened and heightened, and at its northern end. 


have built a ma^ificent new hotel. To make way for the 
and handsome block of building fronting the new North Bridge 
Street on the east side, many old houses have been pulled down, 
including Robert Fergussou’s birthplace in the Cap and Feather 
Close, and Allan Ramsay’s wigmaker’s shop, “at the sign of the 
Mercury, opposite Niddry Wynd.” As great a sweep of ancient 
landmarks has been made on the other side of the thorough- 
fare, where the new and stately JScotstnan buildings occupy the 
site of the manv famous drinking “howfs” of the Fleshmarket 
Close and Milners Square. In the part of High Street between 
the Tron Church and Parliament Square an important city 
improvement has involved the demolition of a host of note- 
worthy sites and dwolliugs in Stevenlaw’s, Burnet’s, Covenant, 
and Assembly Closes, all ihoso narrow and unwholesome alleys 
being now opened to the air and light. The extension of the 
Municipal Buildings in Writers* Court and Warriston Close 
bos caused the destruction of Clcrihugh’s tavern, the scene 
of the “high jinks” described in Guy Mannering ; and the 
earlier improveinent of otiening 8t Giles Street, beside which 
stands tlie new Bank of Scotland, caused another great breach 
in the ranks of the old High Street houses. Opposite, at the 
comer of High Street ana George IV. Bridge, the County 
Buildings, erected in 1818, will be replaced by a more com- 
nioflious structure. Among the improvements and additions 
made on the adjoining Parliament House may be mentioned 
tlie Library of the Solicitors before the Supreme Courts, which 
presents to the Cowgato a lofty elevation in red sandstone. 
The Sheriff Court Buildings and the now Free Library also rise 
out of the depths of that hidden thoroughfare, and face each 
other on the liigher level of George IV. Bridge. The latter 
structure is the gift to the city of Mr Carnegie, and cost 
£60,000. The Lavaimarkot, the West Bow, and the Castle Hill 
bear many traces, in frontages and recesses, of change tempered 
by taste. The congeries of alleys on the north side or the 
Lawnmarket, from Paterson’s Close to James Court, have been 
cleansed and (;onuectod ; and here Lord Rosebery has acquired 
and restored the 17th-century dwelling in which was located 
the legend of “My Aunt Margaret's Mirror.” Another model 
restoration of a historic Edinburgh close is found across the way 
in Riddle’s Court, converted into n “University Hall.” Quaint 
examples of Lawnmarket and Bow Head tenements have dis- 
appeared, rartly through the extension of the Free Church 
Assembly Hall ; a board school has usurped the place of the old* 
Gordon mansion on Castle Hill ; while a new and noteworthy 
addition has been made to the architectural features and the 
social amenities of this part of the Old Town by the development 
of Allan Ramsay’s former residence of Ramsay Lodge into the 
imposing group of Ramsay Gardens. 

The University^ drc. — The “youn^st of the Scottish univer- 
sities” has continuously maintainea and enhanced its reputa- 
tion as a seat of learning, and more particularly as a medical 
school ; and it has increased in wealth, in equipment, and in the 
number of its students, which in 1899-1900 reached 2789, compared 
with 2065 in 1876-6. The constitution, administration, and curri- 
culum of the university have undergone great development, the 
most recent changes taking place under the Act of 1889. In 
1883 it celebrated its tercentenary; it was one of the first 
universities to admit women students to its classes and degrees 
and its alumni have been brought into closer bonds of sympathy^ 
and action by the formation of a handsomely housed Students” 
Union. The university buildings have received extension and' 
embellishment to meet the needs and tastes of the w. The plan 
of the structure, designed by Adam and Playfair, has been com- 

S leted by a dome and cupola crowning the fafade in South Bridge- 
treet ; the opening ^ of the spaoious thoroughfare of Chambers. 
Street, on the site of College Wynd and Brown and Argyll Squares, 
has cleared the precincts of the old university building of un- 
sightly obstructions and unsavoury neighbours ; the Ifuseum of 
Science and Art, structurally united to it, has been completed and 
enriched with additional collections illustrative of industry, art, 
and natural histoiy : and opposite have arisen other new structures, 
the Minto House Medical College and the Heriot-Watt College, 
which may be regarded as ac^uncts of the university. Within, 
the library hall has received restoration and decoration, largely 
through the generosity of Sir William Priestley, formerly member 
for the university ; while munificent additions to the academic 
funds and resources have been made by the late Earl of Moray, Sir 
William Fraser, Mr John Usher, and others. The University 
will benefit also, like the other Scottish Universities, (torn Mr 
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Ciumegio'a noble endowment fund. The most rolendid evidence 
of its growth and of the liberal and enlightened spirit in 
which it is supported is provided by the new Medical School, 
built in Teviot Bow, adjoining Qeorge Square and the Meadows. 
To this fine and spacious group of bnildinm the Faculty of 
Medicine has been removed ; and its suite of class-rooms, operat- 
ing theatres, and laboratories eauip it thoroughly for its work of 
teaching and healing. The Medical School is in the Renaissance 
style, from the designs of Dr Rowand Anderson, and when com- 
pleted 1^ a campanile tower will have cost over £800,000. A 
magnificently decorated hall, for academic and other public func- 
tions, is the gift of Mr William M*£wan, M.P., to the university 
and city, and with the grand organ has cost a sum of £115,000. 
Closely associated with the Medical School, and separated from it 
by the Middle Meadow Walk, is the Royal Infirmary, removed 
hither from Infirmary Street. Its wards, in which nearly 10,000 
patients receive treatment annually, are lodged in a series of 
turreted pavilions, and cover a larso space of ground on the 
margin of the Meadows, from which, to make room for it, George 
Wa£on*B College — the most important of the Merchant Company 
sohools—has had to shift to a site farther west, while the Sick 
Children’s Hospital has moved to the farther side of the Meadows. 
The Old Infirmaiy buildings have served the purposes of a City 
Fever Hospital, which soon, however, will be accommodated more 
spaciously and suitably on a site lying on the burgh outskirts 
at Wester Craiglockhart Hill. Similady, the Royal Edinburgh 
Asylum for the Insane has been crowded, from its old ground at 
Momingside, and has occupied a noble structure set on a com- 
manding position on the easter liill of Craiglockhart ; and the 
Royal IRind Asylum has moved from its former c^uarters in Nicol- 
son Street to a now home at Powbum. A Home lor Incurables lias 
been erected in Salisbury Place. Among the host of benevolent, 
charitable, and other public institutions mention may be made 
of the Central Public Baths in Infirmary Street, and branch 
establishments in other parts of the town, including the new 
suburb of Portol>ello, and the Workmen's Institutes planted in 
crowded districts of the city with funds provided by the late Mr 
Thomas Nelson. 

Endowed and Public Schools * — Among buildings more strictly 
educationid in their purposes, notice must be taken of tbo host of 
new public schools, for the most i>art large, handsome buildings, 
whicn bear witness to the zeal and activity of the School Board in 
providing for the elementary and advanced instruction of the 
young, and fulfilling their other duties under the Act of 1872. A 
laige number of those schools have been erected within the city 
bounds, and the expenditure of the boanl on building, including 
sites, and exclusive of schools now being built, )iaB been £496,000. 
The estimated expenditure on two new schools which are approach- 
ing completion, and for additions that are being made to other 
schools, is over £73,000 ; and plans have been prepared for a 
new school for the Craiglockhart district, in the south-west of the 
city, at a probable cost of £30,000. Two of the existing schools 
have been graded and fitted with ap|)aratu8 to meet the require- 
ments of the secondary education grant, and a day industrial school 
for truant children has been provided. The new Merchant Company 
colleges have more than fulfilled the ox[)ectationH of those who 
devised the scheme by which the buildings and endowments founded 
on the old ** hospital" system, wore devoted to the purpose of estab- 
lishing highly-equijqted day schools, which should carry the pupils 
through all the stages of primary and secondary education. In 
this way George Watoon's Collw» Stewart's College, and the Queen 
Street Ladies' College, George Square Ladies' College, and Gillespie 
Sohool, possessing an aggregate income of £66,000, have taken a 
high place among the wuoational institutions of the city and 
coun^, and have become important feeders of the university. 
The Horiot Trust, also, lias devoted its funds, now reaching over 
£30,000 annually, mainly to the encouragement of secondary, 
technical, and higher education ; in addition to the sujiport thus 
provided for the Heriot-Watt College already mentioned, the fine 
and venerable structure of Heriors Hospital is occupied as a 
technical school, and a large part of the revenue is smnt on a school 
and university bursaiy scheme. The Royal High Scliool— the old 
and famous burgh school of Edinburgh — has also been reorganized 
and enlaiged to meet modem requirements ; and on the northern 
outskirts there has risen in FettM College — an endowed institution 
on the model of the English public sohools—an architectural 
ornament of the city. 

Nmo Town imvrove7}tenfo.->-Th6 New Town has spread westwards 
nnd northwards in handsome streets, terraces, and crescents, which 
in both directions have crossed over the valley of the Water of 
Leith. By the purification of the stream, carried out at the cost 
of the eity, a mat addition has been made to the amenity of its 
neighbourhood, which has been fiirther increased by the restoration 
and embelliriimeut of St Barnard's Well and its surroundings, an 
improvement of wliich the whole cost was borne by the late Mr 
William Nelson. Beyond the Water to the north, l)etween Inver- 
leith Row and the Fettes College grounds the Arboretum, joined on 


one side to the Royal Botanic Gardens, and adjacent on the other to 
the new Inverleith Park, has become a favourite public resort. To 
the south and west of Haymarket a populous working-class district 
has spmng up at Dairy. In Atholl Crescent is a [Htsaible site of 
a public ball for musical and other purposes, for which the late 
Mr Thomas Usher gave the sum of £100,000. Important changes 
have been made upon the architectural appearance of Princes Street, 
George Street, St Andrew Square, ana the acBoiniiig thorough- 
fares, through the erection of new liotols, hanking and insuraiK c 
offices, and clubs ; and at the oast end of Queen Street a stately 
structure, designed by Dr Rowand Anderson, to accommodate the 
National Portrait Gallery and the Antiquarian Museum, has been 
raised through the liberality of the late Mr J. R. Findlay of 
Aberlour, who bestowed a sum of nearly £70,000 for the purpose, 
the Government providing the site. In Castle Terrace the Synod 
Hall of the United Prosbytoriaii Church (now joined to the Free 
Church, under the title of the “United Free Church of Scotland") 
is Hanked on either side by the School Board and Parochial Board 
offices ; while behind it, in Grindlay Street, is the Lyceum Theatre. 

Churclies . — The most imi)ortant imdition made in recent years to 
tbo churches of Edinburgh is St Mary's Cathedral, belonging to the 
Scottish Episcopal Church. It is built on ground and chieiiy from 
funds bequeathed by the late Miss Walker of Coates, and Die 
Cathedral Close contains the early 17th-century mansion of East 
Coates, now occupied by Die organist, and a Song Scliool. The 
church, designed in the hUrly Pointed style by Sir Gilbert Scott, is 
278 feet in length, and is surmounted by a spire 275 feet in height. 
A chapter-house has been added by the late Mr Hugh Kollo, aiul 
when the two western towers are completed the whom irost of the 
edifice wdll be some £140,000. Many other cburchos, of difTeroiit 
denominations, have been built or rebuilt in the city and suburbs, 
the most noticeable, from an architectural point of view, being 
perhaps the Catholic Apostolic church at tlio foot of Broughton 
Street, one of the features of which is a fine set of mural |)aintiiigs 
executed hy Mrs IVaquair. In all there are now 192 places of 
worship in the city, of wliich 46 belong to the Church of Scotland, 
76 to the United Free Church and 4 to the other Presbyterian 
churches, and 26 to the Ejuscopaliaii, 7 to the Roman Catholic, 
and 84 to other denominations. 

Jlailway ImjrrovMmwts . — Among the most imiiortant of the city 
changes are tboso that have taken place in tbo hollow between the 
Old and New Towns. Tbo increase in the traffic of the North 
British Railivay has renderod necessary successive alterations and 
enlargements of the Waverloy Station, wliich will l>ecomc one of 
the most extensive, as regards platform aroa and other accommo- 
dation, in the country. Additional tunnels of acr.ess have been 
formed from Haymarket on the west and Abbeyhill on the cast ; 
and it has been found necessary to appropriate strips of the 
East and West Princes Street Gardens, The Caledonian Rail- 
way, also, has built a handsome and couimodiouH new station, with 
hotel attached, at the west end of Princes IStreet ; and among 
the additions to the railway mileiige of the city and its vicinity 
are the Caledonian branch lines to Leith and Cramond Bridpj, 
and the suburban and Corstorjihine lines of the North British 
Railway. 

New Parka and Monuments , — Edinburgh is well provided with 
“lungs," in the 8ha|>o of public ])arkB. In addition to the 
magnificent o]»on stiaces previously existing within the city bounds, 
in the King’s Park, the Meadow.<i, the Calton Hill, the Princes 
Street Gardens, Ac., a largo area of new ground has been set apart 
of late years for the health and recreation of the citizens. Mention 
may be mode of the Blackford Hill, on the shoulder of which the 
new Royal Observatory has been built and the great Duneebt 
telescope fitted up. Beyond is another spacious and breezy play- 
ground, the Braid Hills, mainly doyotw to the game of golf. 
These are on the south side of the city. On the north of Die 
Water of Leith are the Arboretum and Invcrloitli Park. The 
Harrison Park provides recreation ground for the dwellers in the 
crowded district around Fountainbridgo ; and another and larger 
public park for the western district of the city has been purchased 
oy the Town Council at Saugliton Hall. The numerous monu- 
ments of Edinburgh have been reinforced by a statue of the late 
Duke of Bucclouch in High Street, of Dr Thomas Chalmers in 
George Street, of Dr Livingstone, Adam Black, and Sir .Tames 
Young Simpson on the line of Princes Street, of John Knox in the 
quadrangle of the Free Church College, and Sir William Chambers 
in ChamTOTS Street. (j. Gk) 

Edinburghshire, or Midlothian, a county 
on the southern shore of the Firth of Forth, bounded on 
the W. by Linlithgow, on the E. by Haddington, and on 
the S.-W. and S. by I^nark, Peebles, Selkirk, Roxburgh, 
and l^rwick shires. Geographically it embraces the city 
of Edinbui^h (administratively a separate county) and the 
parliamentary burghs of Leith and Musselburgh. 
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Area and Pomlalion.^yf\X\\ re^^rd to area, so many alterations 
have been, ana are in process of being, made upon it by the exten- 
Hions of Edinburgh and by alterations in the boundaries by 
the Boundary Gotumissioners under the Local Government Act of 
1889, that it would be a matter of considerable difficulty to arrive 
at a correct statement of the present acreage. The g^graphical 
area is given as 862 square mu^ or 281,724 acres. The county 
and parish changes of boundary in 1889 were chiefly in the parishes 
of Cramoud and FaJa, and involved small transferences of popula- 
tion and acreage from West Lothian and East Lothian to the 
county. The population of the registration county, including 
Edinburgh city, was 888,811 by the census of 1881, 433,652 in 1891, 
and 488,647 in 1901, Outside of the parliamentary burgh areas 
the figures were 75,120 in 1881, 81,038 in 1801, and 83,807 in 
1901. The principal centres of population within the bounds of 
Midlothian are Eclin burgh (municiiial burgh, including Portobollo), 
316,479 inhabitants in 1901 ; l^ith, 76,667 ; Musselburgh, 11,704 ; 
Dalkeith, 6753 ; Loauhead, 3011 ; Bonnyrigg, 2926 ; and Penicuik, 
2808. According to the latest corrected figures, the percentage 
of births within the registration area was 2 ‘91 ; of deaths, 1*67 ; 
and of marriages, 0‘83. Illigitimate births formed 7*43 i)er cent, 
of the whole. 

The following table gives particulars of births, deaths, and luar- 
riages in 1880, 1890, and 1899 : — 


Yoar. 

DnalhH. 

Marrlagoa. 

Birtlis. 

Per cent. «f 
Illngitimate Hirllia. 

1880 

8558 

3016 

13,255 

7*3 

1890 

8909 

3266 

12,571 

7*4 


8901 

4290 

13,485 

6*3 


The following table gives the birth-rate, death-rate, and niarriage- 
rato per 1000 of population at dilfcront periods since 1880 : — 



1880. 

1881>90. 

Average. 

1800. 

1890. 

Birth-rate 

34*52 

31*50. 

29*22 

28-27 

Death-rate 

22*29 

19*53 

20*70 

18-66 

Marriage-rate . 

7*86 

7*75 

7*59 

8-»9 


Oo-MtUuiim and (itmrnment . — The county, generally spoken of 
in this connexion os Midlothian, forms a single mrliamontary 
constituency, exclusive of Edinburgh city and the Leith burghs. 
The jiarliamontary constituency in 1900-1 numbered 14,077 ; tho 
valuation (including railways and water- works) was £674,842. 
Under the Local Govemmont Act of 1889, the county is divided 
into 38 electoral districts, and those have been by the County 
Council arranged into 4 county districts for the purposes of the 
Roads and Bridges Act, 1878, and tho Public Health Acta. The 
management of special districts formed for water supply, drainage, 
and other sanitary purposes is committed to sub -committees 
Rpfiointod by the respective distriot committees. The grant under 
the Local Taxation (Customs and Excise) Act is administered by 
tlie Technical Education Committee appointed by the Council ; ana 
on the samo authority, a specisl committee, called the Secondary 
Education Connnittee, looks after the distribution of tho grant 
under the Local Taxation (Scotland) Act. 

Edueation . — There arc in the county, exclusive of Edinbuigh 
and the other bnrglis, 30 separate senool boanls, managing 96 
schools, the average attendance in these being 16,894 in 1899-1900. 
Tho grant for higher education earned in 1899 amounted lo 
£1588 168. 4d. 

AffrieuUure.--ThQ depression in agriculture has not affected 
Midlothian so severely as some other counties ; compensa- 
tion for tho fall in tho price of grain and other agricultaral 

{ )roduct8 has been found in the growth of population and the 
ooal demand. There Iiave been comparatively few changes 
in the size of agricultural holdings, either in the shape of 
cutting up large farms into small ones, or amalgamating small 
farms in larger. Tho neighbourhood of Edinburgh has given 
considerable stimulus to dairy-farming. The area under crops 
has increased rather than diminished, but the area under com 
crops is nearly 6000 acres less than in 1880. Fallow land has 
practically disappeared. 


Tear. 

Area under 
Crops. 

CHin» 

Crops. 

Orenn 

Crops. 

Clover, Ac. 

Perennial 

Pasture. 

1880 

1890 

1899 

134,844 

189,764 

182,883 

88,628 

84,867 

33,083 

21,365 

18,779 

19,854 

29,890 

37,296 

82,818 

44,708 

48,928 

47,279 


Wheat, notwithstanding the fall in prices, may bo said to hold 
its own among the grain crops ; the area devoted to wheat, some 
5000 acres, is rather larger than in 1880, and represents practically 


SON 

the whole acreage of arable land on which Uiis crop can be pro- 
fitably grown at present rates. Oats also maintain their ground 
on the whole ; the great reduction has been in barley. The follow* 
ing are tho figures for live-stock 


Year. 

Total 

Horses. 

Total 

Cattle. 

CowsorUelfers 
lu Milk or in 
Calf. 

Sheep. 

Pigs. 

1880 

1885 

1890 

1895 

1899 

8979 

4143 

4415 

4540 

4478 

18,907 

21,472 

22,404 

10,451 

21,450 

10,766 

12,808 

12,628 

11,096 

12,587 

170,562 

168,878 

179,565 

183,822 

191,403 

5809 

7141 

6888 

8188 

8194 


Industries, — There are few changes to note with regard to the 
staple industries of the county of Edinburgh. The paper-mills, 
situated chiefly in the valleys of the Esk and the Water of Leith, 
have increased their production while improving their processes. 
Near tho outskirts of the city a number of new brewing, distilling, 
and other works have sprung up ; on the other hand, some of the 
Midlothian granaries have been closed through exhaustion. The 
quantity of coal raised in 1900 was 1,329,495 tons ; and 9160 men 
were em])loyed at the collieries above and below ground. The 
production of oil shale was 687,810 tons. Tho county output of 
sandstone was 132.761 tons, and of limestone 177,696 tons. For 
the year 1.900-1, the quantity of white fish lauded in tho Leith 
district was 207,218 cwts., valued at £138,895 ; there were 864,616 
bnrrels of herrings, exported mostly to Germany. 

Authoritiks. — Jamks Grant, Old and New Edinburgh, 
London , 1 880 et seqq, — Miss W arrendkr. Walks near Edinburgh , 
Edinburgh, 1890. — G. U. Sklwin. A Midlothian Village, Edin- 
burgh, 1800.— J. J. Wilson. Annals of Penicuik, Edinburgh, 

1891. — J. C. Oliphant. EamUee rtmnd Edinburgh, Edinburgh, 

1892. — Rev. J. Hunter. FaXa and HouJtra, Edinburg, 1892. — 
Rev. W. H. Lanqhorne. J^enttniscencMt^^/nveres^.-^^inburgh, 

1893. — 6. Good. lAherton in Ancient and Modem Times, Edin- 

burgh, 1893. — J. M. Bell. Castles of the Lothians, Edinburgh, 
1893. — H. S. M‘Call. History of Mid-Calder, Edinburgh, 1894. 
— T. Chapman and John Stuathebk. The Midlothian Eska, 
Edinburgh, 1895.— T. Spbept. Craigmillar, Selkirk, 1896.— W\ 
Baird. Annals of JJuddingsUm and Portobello, Edinbuigh, 1898. 
— J. Geddik. The Water of LeUh, Edinburgh, 1896.— Mrs J. S. 
Smith. The Orange of St Giles, Edinburgh, 1898.— Rev. J. 
Dickson. Ruined Castles of Midlothian, Edinburgh, 1895. 
The Islands of Obe Forth, Edinburgh, 1899. (w. WA.) 

Edison, Thomas Alva (1847 ), American 

inventor, was bom 11th February 1847, at Milan, Erie 
county, Ohio, but his jiarents moved to Port Huron, 
Michigan, when he was seven years old. At the age of 
twelve he became a train news-boy on tho railway to 
Detroit, and managed to gratify his youthful interest in 
chemistry by iiorforming experiments while travelling. At 
fifteen ho became a tel^aph operator, and was employed 
in many cities in tho United States and Canada, but 
frequently neglected his duties in order to carry on studies 
and experiments in electrical science. Before he was 
twonty-ono he had constructed an automatic repeater, by 
means of which a message could be transferred from one 
wire to another without the aid of an operator ; and he 
had also directed his attention to tho problem of duplex 
telegraphy, of which he later invented a successful system. 
In 1869 il^ison came to New York City, and soon after- 
wards became connected with the Gold and Stock Company. 
Ho invented an improved printing telegraph for stock 
quotations, for which he received $40,000. He then 
established a laboratory and factory in Newark, N.J., for 
further ei^riments and for tho manufacture of his in- 
ventions. In 1876 he removed to Menlo Park, and later 
to Wdst Orange, N. J., where he continued his experiments. 
Since then his name has been prominently associated with 
all kinds of novelties in practical electricity. Among his 
principal inventions are his system of duplex telegraphy, 
which he later developed into quadruplex and sextuplex 
transmission ; his carbon telephone transmitter ; the micros 
tasimeter, for the detection of small variations in temr 
perature; the phonograph, which records and reproduce^ 









E D M O N T O N — 


all manner of Bounds ; and his method of preparing carbon 
filaments for the incandescent electric lamp. In 1878 
• Edison received the degree of PLD. from Union Colley 
and in the same year was made a chevalier of the Legion 
of Honour by the French Government. 

EdmontOfli a suburb of London, England, in the 
Enfield parliamentary division of Middlesex, 9 miles north 
of the City by rail. There is an ancient church containing 
interesting brasses and tablets, town- hall, and a free 
library. Cowper and Keats lived hero for a time, as did 
Charles Lamb, who died and was buried here. In 1881 
Southgate was separated from Edmonton jjarish. Popula- 
tion of urban district (3890 acres), (1881), 15,174 ; (1891), 
25,380; (1901), 46,899. 
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mond, Vermont, on 1st February 1828. Ho began the 
practice of law in 1849. He served in each House of 
the Vermont legislature at different times between 1854 
and 1862, and was elected to the United States Senate 
in 1866, where he remained until 1891, when he resigned 
in order to have more time for the pra<jtiee of his 
profession. Ho took an active part in the attempt U) 
impeach President Johnson. He was iulluential in pro- 
viding for th^* electoral commission to decide the dis- 
X)Uted Presidential election of 1876, and became one of 
the commissioners. In the Kepublican conventions of 
1880 and 1884 he was a candidate for the Presidential 
nomination. From 1881 until 1885 he was president pro 
tempore of the Senate. As senator he w^as conspicuous 
on account of his legal attainments, industry, and libonU 
opinions. He was the author of the so-called Edmunds 
Act of 22nd March 1882 for the suppression of i)olygamy 
in Utah. 


Edmunds, Q«oivv Franklin (1828 — -), 

American lawyer and statesman, was bom in Ricb- 


EDUCATION. 


F ormer articles on the subject of education have 
appeared successively in the various editions of the 
JEncyclopoedia Britannica^ and have well illustrated the 
very different aspects under which the subject of education 
may be viewed. Mr James Mill’s treatise in the Supple- 
ment of 1824 discussed with fulness and much acute- 
ness various abstract questions— e.^., the genesis of ideas ; 
the qualities of mind which it sho^d be the chief business 
of education to develop ; the instruments of instruction; the 
circumstances, whether material or moral, which O|)erato 
upon and control mental growth ; and the right function 
of domestic, social, and political training respectively, as 
distinguished from formal didactic teaching by means of 
school lessons. Except for a descriptive reference to Jensmy 
Bentham’s famous experiment of a “ Chrestomathic ” day- 
school, there is little in Mr Mill’s article which deals prac- 
tically with the provision or organization of schools, or with 
any pro^^osals for legislative action. The whole of this 
valuable paper is speculative aud philosophical, and is highly 
characteristic of its author and of the spirit in which the 
subject of popular instruction was at first approached by 
the leading thinkers of his day. Dr J. D. Morell, one of 
the most distinguished of the first group of ius|3ectors, 
contributed to the edition of 1858 an account of German 
and Swiss education, and a description of the tentative 
efforts which at that date the Government of Groat Britain 
was making in the department of public elementary 
instruction. He foreshadowed with much ability the 
probable future of a State system in England on the lines 
laid down by Sir James Kay Shuttleworth — a system then 
in an early and experimental stage, and only beginning to 
attract the serious attention of British statesmen. Mr O. 
Browning’s article in the ninth edition is mainly con- 
cerned with the growth of educational ideas and theories. 
Ho followed the precedent set by Aristotle, who in book i 
of the Metaphysics made a critical survey of the history of 
Greek philosophy from Thales to Plato, and an estimate of 
the merits of the chief metaphysical writers. As a 
descriptive history of the books and speculations which 
all throu^ the Greek, Roman, and Renaissance periods 
have in different ways helped to sha^ie opinion and policy 
on the subject of education, Mr Browning’s article is 
invaluable to the student who desires to take a vw 
d^enmnJble of the several parts of the educational problem, 
and to know what are the ideab which have from time to 
time prevailed on this subject, and how far it has been 
possible to give practical effect to those ideals. Other 
branches of the §^eral subject will be found treated in 


detail in the articles Universities and Technical Educa- 
tion. In connexion with each of the coun trices of Europe 
and of the British colonies and de|jendencies there will be 
found facts relating to the educational provision made by 
their several Governments, and the way in which the law 
of public instruction is ad ministerial. The scope of the 
present article is thus definitely restricted. Its main 
jniriKise will lie to trace the gradual growth of what may 
be called the English system, the forces which have 
controlled it, and the results it effected during the last 
quarter of the 19th century. 

It should bo observed m limine that England has a 
unique history so far m public provision for the education 
of the ;x50ple is concerned. That provision is 
not the product of any theory or plan formulated 
beforehand by statesmen or philosophers. IteugUab 
has come into existence through a long course 
of experiments, compromises, traditions, sue- 
cesses, failures, and religious controversies. What ™ 
has been done in this dejiartment of public jxilicy is the 
resultant of many diverse forces, and of slow evolution 
and growth, rather than of clear purjiOBe and well-defined 
national aims. It has been effected in different degrees by 
philanthropy, by private enterprise, by religious zeal, by 
ancient universitie-s and endowed foundations, by municipal 
and local effort, and only to a small extent by legislation. 
The genius, or rather the characteristic mental habit, of 
the English people, is averse from {)hilosophical system, and 
is disposed to regard education not as a science, but as a 
body of practical ex|jedients to be discovered emiurically 
and amended from time to time as occasion may require. 
The tendency to distrust theorists and to be afraid of 
legislation has in England been strongly reinforced, and 
indeed largely justified, by the fiu^t that most of the legal 
enactments of the past were ni'gative and restrictive only, 
and were neither calculated nor Intended to encourage 
educational progress. Henry VIIT.’s ordinances rosiiecting 
grammar schools forbade the use of any other than the 
authorized primers and Latin books. Elizabeth’s Act of 
Uniformity severely restricted the liberty of teaching ; 
and the Act of Charles II. in 1662 obliged all school- 
masters, whether lay or clerical, to accept the declaration, 
of Conformity, and to obtain a licence from the bishop or 
the ordinary. The Acts generally known as the Clarendon 
Code were even more stringent in their requirements, and 
the Occasional Conformity Act (1711) and the Schism 
Act (1713) put it out of the jxiwer of Dissenters to hold 
ofiice or to keep any private or public school. Thus the 
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efforts of later reformers were during many years directed 
rather to the removal of disabilities andhindiwceB than to 
the actual encouragement of education by legal measures. 
It was not till the year 1779 that the Act was passed 
rendering it lawful for any {lorson to act as schoolmaster 
without subscribing the Thirty-nine Articles. The Test 
and Corporation Acts survived to the year 1829 ; and sub- 
scription to the Articles was enforc^ as a condition of 
taking degrees at the Universities until 1871. It has thus 
hapjx)n(xl that the habitual attitude of the English people 
was for a long period marked by watchful jealousy and 
dislike of all legislative action. In fact, the evil memories 
associated with the harsh and intolerant legislation of an 
older time caused many Englishmen in the beginning of 
the 19th century to suppose that no influence of the State 
in the spheres of charity, education, or religion could be 
otherwise than mischievous. Hence the jiopular faith in 
Voluntaryism. Hence, too, the resistance on the part 
of the Nonconformists during a part of the Victorian 
reign to the establishment of any system by which 
the Government proposed to aid and inspect primary 
schools. Nevertheless time has wrought a remarkable 
change in public opinion on this subject. Matthew 
Arnold, who devot(3d much time and thought to inquiries 
into the systems of foreign countries, tried in his reports to 
convince his countrymen that if once an enlightened 
democracy were animated by a progressive spirit and 
noble ideals, it would lie the |)art of wisdom to invoke the 
collective power of the State to give effect to those ideals. 
Great Britain as a nation has not yet accepted this dictum 
in all its fulness. But it is not difflcult to account for 
the slowness and hesitation with which English statesmen 
have ajiproached this subject, and for the lack of 
symmetry and of scientific completeness in so much of the 
national system of education as already exists. What there 
is in that system, both of merit and of defect, will bo 
better understood by a bru^f reference to three or four of 
the leading countries of Europe, in which the people, less 
hampered than in England by the traditions of the past, 
have felt free to recognize earlier their national obligations 
in this respect, and to make more systematic provision for 
the education of the |ioople. 

In France, Turgot in 1775 drew the outlines of an elaborate 
system of national education. Talleyrand, even in the midst of 
Prmnc 9 political and social storms of 1 793, formulated iiro- 

posais for the establishment, by authority, of a school 
for every 1500 inhabitants. The decrees of Na)ioloon made further 
)>rovi8ion for academic and higher instruction, for the establish- 
ment of a State University, and for the certification of quali- 
fied teachers. The whole of the legislation of the Consulate 
and the First Empire contemplated a system essentially laic, 
military, and highly organized, under the direct control of the 
Government. From that time, notwithstanding frequent aberra- 
tion of opinion and political change, increasing and generous 
sacrifices have been made by the French people to complete their 
edifice of primary, secondary, and superior instruction. Ecclesias- 
tical influence became more pronounced under the Restoration, and 
in 1816 public subventions wore made for the maintenance of 
schi^ls. Under the reign of Louis Philippe, Guizot, with the 
advice of Remusat and Cousin, made special efforts to secure the 
co-operation of the Churches in the business of national education. 
In a circular addressed to 300 elementary teachers in 1833, they are 
exhorted to bear in mind that ** education has never really flourished 
when the religious sentiment has not been combined, in those who 
propagated it, with the taste for enlightenment and instruction.” 
Accordingly, the law of 1833 expressly enacted that the wishes of the 
parent should always be consulted and followed in what concerned 
religious teaching. This was effected partly by multiplying 
schools of different confessions and types, forbidding proselytism, 
and exempting children in mixed schools from teacning which 
their parents disapproved. The Government said in effect to their 
Churches : ** The State cannot make itself denominational, but we 
invite the denominations to make themselves more national.” The 
response to this appeal was not very cordial ; and when in 1860 
Matthew Arnold made his report on PepMdar Sdueaiion in Frmce^ 
he foresaw that the compromise was not likely to last The efforts 
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of Catholics were so far successful that in 1878 official statistics 
showed that more than a fburtli of the primary public schools for 
boys and nearly two-thirds of those for mrls were under ''religious” 
masters and mistressee. But these efforts, in turn, to obtain in- 
creasing control over the State schools generated corresmmding 
intolerance on the part of the extreme secularists, such as M. Pam 
Bert ; and in 1877 a law was passed excluding the bishops from 
the Supreme Council of Education. Further measures ui 1880 
forbade the Jesuits to take any part in teaching, either in public or 
in private schools ; and in 1886 it was enacted that none but lay 
teachers should be recognized in the public schools. The 
various stages by which tlie popular education of France has been 
gradually and completely secularized arc clearly and fully de- 
scribed by Mr Lccky in chapter vi. of his Democracy and Lxberty, 
Notwithstanding the liberal subsidies, both national and depart- 
mental, by which the common school system is now supported, it 
cannot be said that the system is coextensive with the needs of the 
nation, or that it satisfies the wishes of the people. In a parlia- 
mentary paper prepared by the writer of this article it was shown 
{Memorandum on tlie WorHng of the Free School 8y$Um in dmerica^ 
France, and Jielgium, 1891) that the complete secularization of 
the public school had aroused the hostility of the Roman Church, 
and had caused a large number of schools and scholars to bo 
detached irom the public school system and taught iude- 
|)endently in voluntary or confessional schools. The statistics 
of that year showed that of the 5,546,000 scholars reported as 
enrolled in primary schools, 1,166,477, or more than one-fifth, 
were in private or denominational schools ; of these, 370,772 were 
boys and 795,705 were girls. In Paris the disproportion was still 
greater, for while 111,112 scholars of the age from 6 to 13 were in 
the public schools, 71,850, or nearly tw^o-fifths of the whole, were 
in spools outside the State system. 

The returns for 1899 show how this tendency has continued, 
and that the number of the ^xoles eorfessionelles as com|)ared 
with those aided and regulated by the State continues to increase. 
There were in that year in public primary schools 95,233 lay 
teachers and 9929 eongrdganistea, and in private schools 6994 lay 
teachers and 38,757 eongr6ganifttex. The total number of scholars 
in private or confessional schools had risen to 1,324,684. Besides 
these numbers in primary schools proper, the returns show that in 
ieolee primairea snpirieurea or in eoura complHmniairea there were 
enrolled 56,051 scholars, and in the icolea niatemcllca or infant 
schools 532,077 younger children. 

The most notable of recent changes in France concerns the 
higher academic education. At the time of the Revolution there 
were twenty-one universiticK govemeil by \ova\ academic bodies 
independent of each other, and for the most part feeble and 
inefiiciont. Napoleon created in their stead one Imperial institu- 
tion, which was intended, under the name of the University 
of France, to co-ordinate and control the whole educational 
organization in the country, under the direction of the Minister 
of Public Instruction for the time being, who was to be ex 
officio Grand Master of the University of France and Rector of 
the Academy of Paris. The local academies had no power to 
confer University distinctions ; but degrees in Letters and in 
Science were instituted by the State, and demanded by it as a 
guarantee for admission to certain professions and jmblic oflficcs. 
The University of France, thus constituted, continued all through 
the Restoration, the Government of July, the Second Empire, and 
part of the third Republic to dominate the education of the 
country, notwithstanding the efl'orts of Guizot and others to sub- 
stitute for the separate faculties and schools a number of inde- 
pendent universities, and to make them centres of intellectual life. 
The general desire on the |)art of scholars and men of seionce for 
decentralization, and for restoring independence and some power 
of initiation to the local academies, found expression in the Act of 
1896 and in the Deci'eo of July 1897, which })ractical1y abolished 
the State University of France, and gave to sixteen institutions, at 
Paris, Bordeaux, Lille, Lyons, Montpellier, Nancy, Toulouse, Aix, 
Marseilles, Caen, Dijon, Grenoble, Poitiers, Rennes, Be 8 an 9 on, 
and Clermont, each compnsing several faculties, larger liberty 
and autonomy — e.g., the jiower to grant diplomas and certificates 
apart from tne State de^es. The new law also handed over to 
these universities such fees for enrolment, and for the use of 
laboratories and other facilities for practical work, as were paid by 
the students of the faculties. The history and probable educa- 
tional effect of this great reform are admirably summarized by M. 
Louis Ligrd in his article Leo Univeroit^ Frangaiaeo in the 
fourth volume of Special Reports on Educational Subjects issued 
(1900) by the English Board of Education. 

It is interesting to compare with these details the histoiy of the 
neighbouring country of Belgium, which during the same period 
has gone through similar educational expenences, nmMam 
but has arrived at different practical conclusions. 

Though small, it is a highly prosperous country, fall of indus- 
trial enterprise and activity, and it presents in a compact form 
illustrations of some of the more important problems ooneeniing 
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education, espeoially those which affect the relation of the Stete 
to religion and the Church* Its history dates from 1881, when, 
on its separation from the kingdom of the Netherlands, it received 
its constitution under King Leopold. At that date its population 
was 2,800,778. In 1897 the numbers had reach^ 6,586,598. 
The rate of annual increase in the population is 14 per thousand, 
as compared with Qermany, 11 ; Holland, 18 ; Austria, 9 ; Great 
Britain, 8 ; Switzerland, 7 ; Hungary and Sweden, 10 ; Italy and 
Spain, 4 ; and France, *09. The density of its population is 
remarkable, there beinff 224 inhabitants par kilomtire camff as 
compared with Great Britain, 126 ; Germany, 96 ; France, 71 ; 
Italy, 109 ; Spain, 86 ; Sweden, 11 ; and Norway, 6. (See article 
Belgium.) 

One of the articles of the Constitution of 1831 asserts definitely 
the principle of the liberty of instruction. Private or individual 
enterprise and initiative are therefore not forbidden ; but owing to 
the completeness of the State provision for primary, secondary, 
academic, and technical instruction, there is little room for such 
enterprise, and, except on the part of clerical authorities desirous 
to secure provision for religious instruction, hardly any private 
schools can be said to exist. But this exception is important 
Its history has shown in Belgium since 1831 successive changes 
in popular opinion on the relations between Church and State 
which have from time to time profoundly modified the educa* 
tional system. At first the law, as it was consolidated in 
1842, required every commune to maintain a school or schools 
for primary instruction, that is to say, for children of ages from 
6 to 14, The cost of building was to be defrayed by the com- 
mune, and the annual maintenance was to be provided partly 
by a subvention from the State, in addition to a nearly equal 
sum from the commune, partly and to a much smaller extent 
— aliout 8 per cent, of the total revenue — from the foes paid by 
parents. Practically primary education was gratuitous in all the 
large towns and in many rural districts ; and provision was made 
that in all cases the children of indigent parents could claim, 
either from the local charity bureau, or from the commune, the 
moans of exemption from the payment of fees. **The law of 
1842 made religious instruction obliffatory, and placed it under the 
direction of the minister of the faith professed by the majority of 
the pupils in the school, children not belonging to the denomina- 
tion of that majority being dispensed from attendance at the 
religious lessons. Supervision of this religious teaching, including 
inspection of its methods and results and the choice of tozt-books, 
was entrusted to the ecclesiastical authorities, who were represented 
(in a consultative capacity) in the Central Office, and were required 
to make an annual report to the Minister ” (see Recent Legislation 
in Belgium,’' vol. i. of Special Reports on Educaiional SufjJects, 
1897). This compromise lasted tliirty-seven years ; but meanwhile 
there was a steady growth of one section of public opinion hostile 
to any ** association of the State with the action of a favoured 
Church,” on the ground that it violated the spirit of the Bel^an 
Constitution. The law of 1 879 accordingly prescribed that religious 
education should be left wholly to the care of the families and to the 
clergy of differoiit faiths. The system of religious inspection was 
aboUshod, religious instrnction ceased to he included in the 
curriculum of the communal schools, and in its place instructors 
were enjoined ** to give moral precepts and to inculcate sentiments 
of duty, of love for country, respect for national institutions, and 
attachment to constitutional liberty.” This provision was not 
found to satisfy the educational requirements of a nation in which 
the Roman Catholic Church exercises au exceptionally powerful 
influence. The purely secular, or rather non -religious, character 
of the State schools was from the first distasteful to the authorities 
of that Church ; parents were exhorted to withdraw their children 
from the communal schools, and private and denominational 
schools were established by the efforts of the congregations and the 
clergy. These schools received no subventions from the State, yet 
they attracted year by year a larger number of scholars. In 
1888 there were in tno public or communal schools 820,709, 
and in the ivrivate or Catholic schools 479,280 scholars. It was 
computed that in that year there were for evoiy 100 inhabitants in 
the kingdom 14 children in elementary schools, of whom 8*47, or 
59*9 per cent, were taught in ieoles eor^essionettes, and only 5*67, 
or 40 per cent, in the schools provided, by the State. A strong 
Cathouo majority at the ^neral election of 1884 led to the enact- 
ment of a new law, whi^, though not relieving the communes 
from the remnsibility of providing schools, gave liberty to place 
religious and moral instruction at the head of the curriculum, and 
also to accept as Seoles adopMn^ and to assist by public fimds and 
recognition, the confessional schools which had since 1879 been 
maintained by the private efforts of the Church. Provision was 
frurther made entitling any twenty parents of children of school 
age to demand rither a senool of the normal communal type, or 
one whioh gave separate religious instruction in the tenets of the 
Ohnidi. Snbsequent lejrislation in 1895 took a further step in the 
aame <Ureetion, Mve additional snbsidies to private or confessional 
sohools, and miwle religious instruction obligatory in the first or 
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last ludf-hoar of each school attendance, children whose parents 
BO desired being excused. It furtlier required that the iiispectiou 
of religious instruction shall be exercised by the ecclesiastical 
authorities. The effect of this change has been to cause a large 
diminution in the number of communal sohools and a consider- 
able increase in the influence of the clergy. Them is no immediate 
irospeot of any reversal of the policy which has thus made the 
ielgian system of public education essentially denominational, 
although the pro|>ortion of Catholics has somewhat declined. The 

f eneral eleotlou of 1900 resulted in the return of 85 Catliolica, 33 
liberals, and 34 Socialists to the Representative Chamber, and of 
47 Catholics and 29 Liberals to the Senate or Lpjier House. 

The returns for 1899 show that a total of 940,370 children, or 
nearly one-sixth of the pcmulation, are in attendance in primaiy 
schotns. Of these, 475,487 (292,382 boys and 183,105 girls) are in 
communal schools, 168,397 (67,310 boys and 111,087 girls) in 
adopted schools, and 120,416 (46,513 lK>y8 and 78,908 girls) in 
private or confessional schools, besides 176,070 infanta m 
gardienues. It will bo observed that the proportion of girls 
under direct clerical influence is greater than that of boys. In 
the sialf of teachers the effect of the new law has boon very marked. 
There wore in 1894 in the communal schools 9276 lay kcIiooI- 
masters and 200 members of religious orders, and in the denoni 
inational schools now “ adopted 1252 lay schoolmasters and 411 
Ttligieuses, Out of tho 7418 mistresses, 3419 (of whom 3225 are 
employed in adopted schools) are religieuites. There are in tlie 
whole country 19 training colleges for men and 34 for women, and 
the aggregate number of normal students is 3585, who furnish 
an annual supply of certifleated teachers {diplonuia) of 915. The 
total annual cost of primary education is 33,318,328 frs., of which 
the State contribute 13,868,045 frs. ; the communes, 15,402,204 
frs.; the foes of parents, 1,814,410; charitable endowments, 
226,801 ; and the bureaux de Her^aimnu^ 334,372. 

Some light is thrown on the degree of efficiency attained in 
primary education by the official returns of the examination of 
young men drawn annually for military service. Those show 
that the number unable to read and write was in 1870, 29*28 per 
cent. ; in 1880, 21*66 per cent. ; in 1890, 15*92 jter cent. ; ana in 
1898, 12*83 per cent. In 2116 continuation schools, hold for the 
most {lart in the evening and for adults, there were 91,269 scholars. 
The provision for socomiary instruction may be regarded as amide. 
In the special normal schools for higher or iutennediato teatmers 
there wore in 1898, 56 men and 92 women students. Tho High 
Schools or Afhindes Royales were attended in 1897 by 5657 
scholars, the State intermediate schools {iedes moyenfm) bv 
13,923 boys and 5497 girls, and tho communal secondary schoolK 
by 1518 boys and 1440 girls. Academic education {mseigTiemenl 
supirieur) m connexion with the four Universities of Brussels, 
Ghent, Li^tge, and Louvain is provided for a total number of 4951 
students, or 75 for every 100,000 of the entire population. Of 
these, 536 are entered in the Faculty of Arts and Letters, 1028 in 
that of Science, 921 in Law, 1172 in Medicine, and 54 in Theology. 
For special instruction in the Fine Arts there are in the kingdom 
87 academics and schools of design with l.^,958 pupils, and 53 
eonservaloires or icdcs de miutUjue with 13,063 pupils. Thus the 
country may bo said to ]k> 8 sos 8, in proportion to its population, a 
very complete equipment of primary, secondary, technical, and 
academic or university education. 

A Dutch law of 1867 established throughout the Netherlands 
an excellent system of national education. Secular teaching alone 
was to be endowed with public funds. No schoolmaster 
in the national schools was allowed to give roli^ous 
instruction, or “to say, do, or tolerate anything disrespectful 
to tho religion of any class of pupils.” Religious teaching woe 
left wholly to the care of religious bodies, who were permitted to 
provide it in the schoolrooms, outside the regular school honva. 
This system was confirmed by the law of 1878. But it proved 
unsatis^ing to the large and earnest minority of religious j^roons 
who haa set up at their own expense sohools for tho denominational 
education of their children. In 1888 no fewer than 480 of these 
“ Bible schools ” wore found to be maintained by voluntary gifts, 
with 11,000 teachers and 79,000 pupils (cf. Lecky, Democr^ and 
Liberty f ii. p. 72). The law has since 1889 boon so altered as to 
permit these schools, on fulfilling certain conditions of efficiency, 
to receive regular subsidies and inspection from the State. The 
result is in Holland a mixed system which, while leaving the 
public secular sohools undisturbed, recognizes voluntary and 
religious sohools, and offers to aid them with grants of public 
money. 

Tho following statistics show the latest returns respecting 
primaiy education in Holland. Further details will be found in 
the important ropori of Mr. Balfour in the fourth volume of Special 
Reports issued by the English Board of Education. 

In the school year 1898-99, 730,688 pupils were receiving 
primary education in Holland. This figure includes both girki 
and boys. The total population on 31 st December 1898 was, 
according to the commanal population returns, 5,074,632. 

S. III. — 83 
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Tlio 730,688 pupils were distributed among the yarious classes 
of jKhoolH as follows : — 

In PuUie Primary Sehools— 

Boys .... 280,152 

Girls .... 223,679 

608,781 

Jn Stibndised Private Primary Schooln — 

Boys .... 180 

Girls .... 770 

900 

In Pfivai^ Primary Schools not receiving 


Government stUmdies — 


Boys .... 

99,340 

Girls .... 

126,717 


226,057 

Total, 

. 730,688 


It is noticeable that whereas the figures for all primary schools 
amount for the year 1899 to 730,688, and for the year 1898 to 
719,415, showing an increase for the attendance of all schools of 
11,273, the increase has been mainly confined to the public schools 
and the unassistod private schools. 

Possibly the exiuanatiou of these facts may bo found in the 
conditions attaching to Government grants to private or denom- 
inational Hc.houls. 

Such grants were first instituted by the law of 1880, which 
established the com promise by which the long-standing religious 
difficulty scorns finally to have been settled. Yet after ton years 
of operation, the law of 1889 has enabled the Government to make 
grants to eighteen only out of 1448 private schools. And while 
the number of schools receiving Government grants has decreased, 
tlie unassisted private schools show a great increase, larger even 
than that of the public schools. 

The following arc some of the conditions that have to bo fulfilled 
by a private sdiool claiming a Government grant under the Act 
of 1889 

1. it nuist be managed by an association or institution possess- 
ing the rights called civil personality” (similar to the English 
“ rights or a cori»oration ”), 

2. Its headmaster must jicssesa the rank of instituUur-en-chefy 
or “master-in-charge." 

3. The instruction must comprise all the obligatory subjects of 
primary education. 

4. Instruction must be given in obligatory .subjects during at 
least eighteen hours ^ler week. 

5. The school must possess a body of rules and reg^iilatious 
which are binding upon it, and must annually n*ceive the signature 
of the lus{H)(!tor of the arrondissoment, whoso duty is to see that 
the rules are not contrary to school law. 

It is, therefore, to the conditions which preclude private schools 
from applying for Government grants that we should look for an 
explanation of the figures already given. These negative coii- 
ditioiiH are as follows 

No school cun claim a Government grant 

. (1) in which there arc not more tlian 25 pupils more than six 
years of age ; 

(2) in which the scliool fees exacted roach an average of 80 

florins j)or pupil ; 

(3) which has been established or is managed for pecuniary 
profit. 

It shoukl further be noted that whereas Government grants are 
made to publii! scbools, iu aid of new buildings, repairs, Ac,, to 
the amount of 25 pt'r cent., no such grants ans made to any private 
school. 

If the oxxdanation of the small number of private schools 
reooiving Government ^ants is nut to bo found in the conditions 
attachea to them by the law of 1889, — and it will be generally 
agreed that those conditions arc in no sense onerous, —then the 
only explanation is that the memliers of religious and charitable 
associations who direct the private schools of the country prefer 
partial freedom from Government control, and will not sacrifice 
this in order to gain Government assistance. 

Ill Matthew Arnold’s report to the Schools Inqiiiiy Commission 
in 1866, he said, **The school system of Germany, in its com- 
U pletoneas and carefulness, is such as to excite the 

* Ibreimcr’s admiration.” Tliero is, in fact, no country 

in Europe in which more skill, statesmanship, and public spirit 
have been brought to bear on national education. So early as 
1649 the General Synod of Wttrtemberg (G. Perry, German 
Elemenlary Schools^ p. 24) required that parents should send 
their chilmron to school. Simitar regulations wore enforced in 
Saxony in 1764, in Prussia in 1736, and in Bavaria in 1802. 
The Prussian Constitution of 1850 declares that adequate provision 
for the education of the young is made by means of public 
schools; and that parents and their representatives may not 
leave their children and foster-children without the instruction 
prescribed for the public elementary schools.” The laws in the 
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several German states differ slightly in some details, but generally 
enforce attendance from the s^ or six to fourteen, and an addi- 
iiouhl attendance at a PorSMimnigsehuU is frequently required 
iu the evening or on Sundays, 0 .p., in Saxony, Saxe-Weimar, 
Saxe-Coburg-Gotha, and Besss, for either two or three years after 
attaining that a^e. In the kingdom of Saxony alone there were 
1900 such institutions, with f7,808 boys. Long habit and 
tradition and the public opinion of the industrial classes have 
rendered the attondanco laws easy of enforcement, and it is com* 
putod that the absences from school vary from 8*6 to 7 per cent., 
and seldom exceed 6. Moderate school fees are exacted in Prussia, 
Saxony, and Bavaria ; but some municipalities— notably those of 
Berlin and Diisseldorf— have made the instruction in the com- 
munal schools gratuitous. (Arnold, Jt^ort to J^ucation Depart^ 
ment^ 1 886, p. 4. ) On tlie average of the w'hole kingdom of Prussia, 
Kokool fees meet 20 per cent, of the cost of teaching in the 
popular schools, endowments 12 per cent., the municipalities 
55 per cent, and the State 12 per cent. In Bavaria the fee 
is fixed at a luinimum of oightiieuce and a maximum of one 
shilling and fourpence per quarter. In Saxony the minimum fee is 
three shillings per annum, but a higher charge is made according 
to the means and social status of the parents. But in all tlie 
states provision is made for the gratuitous instruction of the 
very poor. The general rule in Germany is **a school fee where 
the scholar can afford to pay it, remitted where he cannot.” .As 
to the quality of the school instruction, Arnold, in the same 
report, ueBcrifies a fuller programme for the elementary schools 
than in England : religion, German, English, history, geography, 
arithmetic and algebra, geometry, writing, drawing, singing, and 
gymnastics being all included. In the opinion of that acute 
observer, the methods of teaching in Germany were more gradual, 
more natural, and more rational tlian the English ; and tlie religious 
teaching, chiefly in the form of Bible history and extracts and 
evangelical hymns, appeared to him to he specially interesting and 
intelligent. In 1896 Prussia had a population of 31,840,795 
persons. It was then computed that 223 out of every thousand of 
the population were between the ages of five and fifteen, and that 
the number of scholars actually iu attendance in the Yolkschulen 
was 5,286,826. 

The famous Prussian Minister of Instruction, Dr Falk, sought 
energetically in his anti-clerical canquiign (the Knltur-Kampf) 
to make national education more completely secular in its char- 
acter. The drastic “Falk Laws” of 1873 were chiefly directed 

X 'list the Catholic Church and the influence of the priests in 
;ation. They gave to the State the right to inspect all educa- 
tional institutions, both private and public, and resulted iu the 
(dosing of many seminaries and establishments of religious orders. 
But after the death of Pius IX. in 1878, diplomatic relations 
between the Govommont and the Vatican were restored, and Prince 
Bismarck succeeded, after direct negotiations with Romo, in 
mitigating the severity of the Anti-Catholic Laws, Subsequent 
efforts of the Catholic party in the Reichstag to increase clerical 
influonco over education have, however, failed. But from 1887 
a more conciliatory policy towards the religious bodies has been 
adopted in Prussia, and provision has been made in the State 
schools for the separate religious instruction of Roman Catholics, 
Protestants, and Jews in accordance with the wishes of tho 
parents. Dr Falk resigned office in 1879, and died iu 1900. 

It is evident that Germany owes as much as any other country 
to a strong sense of the national importance of odui^ation, and to 
tho consistent and resolute efforts or her statesmen during many 
years to develop and to perfect it. Hence, as Mr Sadler has said 
{Problems in Pmtssiaj Special Jteporis^ vol. iii. p. 89), “ Through 
the labour of generations the public higher schools for boys stand, 
from several points of view and in many important respects, as 
models to the world. They are unrivalled in their high level of 
many-sided attainments. Thought has been lavished on the 
planning and concentration of their studios. Tlie quality, tho 
range, and the method of their teaching are under tne watchful 
care of State inspeotors, themselves experienced in the work of 
secondary education. All the sohools are thus scrupulously kept 
up to an exacting standard of excellence. Prussia, in particular, 
owes much to Stein, to Humboldt, to Wolf, and to Sclileiennaoher, 
and in the department of primary education to the ideas of 
Pestalozzi and to the inspiration of Fichte.” So early as 1794 the 
Allgemeines LandreefU formally declared schools andf universities 
to be State institutions. In 1808 there was established a special 
section of the Home Office for worship and public instruction, and 
from tho year 1817 this section has been sejMrated firom the Home 
Ofiioe and has constituted an independent Education Department. 

Switzerland, with its small population of 2,998,884, has long been 
distinguisbed for its eduoationaL efforts and resources. It was the 
home of De Fellenberg and of PestaJozzi ; and it is here 
that some of the most fhiitful experiments in publio 
instruction have been tried. An article in the Federal ' 
Constitution requires that throughout the country primary 
instruction shall be obligatory, and in public schools gratuitous.^ 
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All the cantons comply with this general law of the Constitu- 
tion > but each of them has its own school law, and the right to 
uioride and to regulate their local schools is jealously girded 
by the several cantons. Every proposal to extend the power 
^or the Bund over primaiy education has been met with strenuous 
opjMBition. 

The total expenditure from public funds on all the grades of 
education amounts to £1,617,201 ; that is to say, £948,788 on 
primary education, £228,118 on higher primary and continua- 
tion schools, £80,530 on training colleges, £167,089 on lyc^es 
and other secondary and intermediate schools, £97,250 on univer- 
sities, and £150,426 on technical instruction. The contribution 
of the communes amounts to 51 *7 per cent, of the total expendi- 
ture, that of the cantons to 42 '2 per cent, and that of the Bund 
to 6*1 ner cent., this last being mainly a reocut grant for 
technical instruotiou only, and appropriated chiefly to the 
PolyUehnieum, or Technical University at Zurich, which is a 
federal and not a cantonal institution. The entire revenue for 
general education may thus be said to be derived from local 
resources. There are differences of some importance in the pro- 
portion of revenue assigned in different cantons to primary and 
secondary instruction respeotively ; s.^., in Bern and Lucerne 
secondary and higher schools are gratuitous and the public sub- 
vention is large ; in Zurich and other cantons moderate fees are 
charged. 

By a decree of April 1801 the Swiss Confederation proposed 
to grant subsidies for the encouragement of technical and com- 
mercial instruction, and also to furnish bursaries for scholars 
specially qualified by tboir capacity and industry, to enable them 
to attend the higher oouraos of a local commercial school. These 
must be Ijoys of fifteen, who are to undergo three years* instruction, 
and at the end to receive a diploma. There are fourteen such 
schools in Switzerland. The onief subjects of instruction are : 
mathemati(i8, arithmetic (including book-keeping, office work, and 
commercial law), political economy, some branch of technology, 
natural science, cnemistry and industrial geography, one foreign 
language at least, type-writing, shorthand, gymnastics and 
military exercises, visiting factories under supervision, and writ- 
ing descriptive accounts of the same. Fees arc paid amount- 
ing to from 30 to 100 frs. for natives and 60 to 200 frs. for 
foreigners. In 189.5, in the scliool subsidized by the Federal 
Government, the foes paid by students amounted to 47,891 frs., 
and the Federal subsidy to 63,250 frs. The total number of 
pupils was 542. 

The provision for the training of teachers is ample. There are 
24 State and 13 private normal colleges, with 2600 students. 
Most of these institutions arc training colleges pure and simple, 
but ten of them form i^surts or appendages of higher primary 
schools. 

There are no pupil teachers, but candidates for admission to a 
training college must have been in a higher primary school for two 
years. The curriculum extends over two or three years. Prom- 
inent imjmrtanoc is given to music, to Jiedagogy, theoretical and 
practical, and every student is required to study one langutij^ 
other than the mother-tongue, amf some brancli of experimental 
science. Arrangements arc also made for an annual Alpine excur- 
sion of three or four days for botanical or geological research, or 
for visits to famous institutions. The annual cost is about £22 
for each student, the State and tiie communes contributing 
three-fourths ; the rest is ])artly derived from voluntary con- 
tributions and partly from the fees paid by parents ; but by 
means of bursaries, gmduatod to suit the private ciix:umstances of 
the students, these fees are so reduced that they seldom amount 
to £6 per annum. Certificates of coniiietency are granted by the 
Council of Education for each canton, and not by the Federal 
(Tovernment. There is only one (in Canton St Gall) training 
college for higher primary or for secondary schools, but candidates 
who have had the full qualification of au elementary teacher, and 
have in addition served one year as assistant teacher and studied 
for two years at a university, may come uj) for the higher 
teacheFs certificate {SekunddrsehiUlehrer). The teacher is not, as 
in England, required very early to pursue hfis professional and his 
l^neral education petri passu; lie must up to 17 at least con- 
tinue in a course of liberal training, and not attempt to take 
“PPodagogio study or practice until a^r that ago. The religious 
difficulty appears to nave been for the present satisfactorily 
solved. Matthew Arnold (S^secial Papori to ths Educatim Depart- 
tnsfU, 1886) cites the article of the Swiss Constitution: **The 
public schools shall be capable of being attended by adher- 
ents of all confessions without ii\juiy to their fVeedom of 
faith and conacien^.’* He adds that no difficulty has arisen in 
giving effect to this principle. The Swiss communes have in 
eveiy popular school religious instruction in the faith of the 
majority-— Catholic instniotion in cantons like Lucerne, and 
Protestant in Protestant cantons like Ziirioh. Where there are 
enough children of the confession of the minority, a separate 
school is established for them ; where there are not enougn, the 


children often attend the religious instruction of the majority, if 
the parents consent. In the great town school of Lucerne, 400 
Protestant children were found attending in class with 2900 
Catholics, the Catholic children receiving their religious iustniction 
in the school, and the Prote.stant children out of school and out of 
hours. 

The foregoing details as to four of the most progressive 
countries of Euro|ie will servo as a basis of comparison, and 
will render inori; intelligible the fact that in 
Great Britain the educational pixjblem has from * 

the first presented special difficulties, and has been less 
systematically and more tardily solveid. In the northern 
part of the island the solution of that problem has proved 
less complex than in England and Wales. Some of the 
conditions in Scotland have been exceptionally favourable. 
So early as 1560 the Church Assembly, largely owing to 
the intiucnce of John Knox, put forth its Booh of Disriplhw^ 
containing provisions, soon afterwards ratifii'd by the 
Estates of the realm, requiring that every ]»ari.sli kirk 
in a town should have its Latin school, and that in the 
rural districts there should be elementary schools, and in 
large towns colleges for teaching logic, rhetoric, and the 
Greek and Roman languages. This legislation, confirmed 
by Acts of the Scottish Parliament in 1633 and 1696, and 
further enforced in 1803 by requiring each ftarish to j)ro- 
vide a house and stipend for a schoolmaster, has resulted 
in tho gradual production not only of a higher level 
of education in tho country, but also of a universal 
recognition of the value of instruction on the jwt of 
the community, including ficasants and persons of all 
ranks. The parochial schools, tho burgh schools or 
academies, have for many generations been in close rela- 
tion to the Universities. The religious difficulty so acutely 
felt in the southern i)ortiou of tho island has been greatly 
reduced in Scotland owing to tho practical unanimity of 
the people in the adoption of the Presbyterian form of faith. 
Hence the educational progress of Scotland has in many 
respects been more steady than in England, and has not 
been confined to the primary schools. The report of the 
Scottish Education Department for 1899 shows that with 
an estimated population of 4,290,619, tho country jkjs- 
sesses 3635 separate departments in primary schools, with 
an attendance of 681,334 scholars, and 1016 evening 
continuatiou schools, with 57,729 scholars. The return 
of teachers show’s that 10,676 are fully certificated, 2371 
are assistants, and 4111 are pupil teachers. Tho experi- 
ence of the Scottish Education Department, like that of the 
English, has led by degrees to the gradual abandonment 
of tho practice of individual examination of children in 
standards as the basis for the computation of tho parlia- 
mentary grant, and to the substitution of a normal or 
block grant for one determiued by the number of glasses 
in separate subjects. Otherwise the features of the Scottish 
system which distinguish it from that of England are; 
(1) the provision that “the normal grant may, on tho 
recommendation of tlie inspector, be induced by not leas 
then onc-tentli nor more than one-half for faults of instruc- 
tion and discipline,” thus retaining the principle that public 
aid shall bo proportioned to the efficiency of tho school 
(Art. 32) ; (2) tho award of a merit certificate after the 
r.«ge of twelve to all who pass a satisfactory examination in 
the ordinary subjects of an elementary school course, thus 
recognizing the importance of an individual examination 
of scholars at the end of their course; (3) the sjiecial 
encouragement given to advanced departments in element- 
ary schools ; (4) the larger proportion (more than two to 
one) of trained to untrained teachers, and of head teachers 
who have graduated at the Universities ; (5) the increasing 
influence of the Scottish Education Department over 
secondary and technical schools, exercised by means of 
inspection, by direct subsidies under the Education and 
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Local Taxation Account Act (Scotland) of 1892, and by 
the award of leaving certificates and bursaries after the 
examination of pupils. 

In Ireland the problem of national education has assumed 
a shape differing in many ways from that prevailing in other 
parts of the United Ki^dom. Its present system 
^ ' owesless to localinitiative— either privateor muni- 

cipal — and more to the direct action of the Government. 
The population is more sharply divided in religious pro- 
fession, at least 75 per cent, being Roman Catholics, al^ut 
11 ])er cent, members of the Anglican Church, and 11 im 
cent. Presbyterians, chiefiy in the province of Ulster ; the 
minor dissenting communities, so numerous in England, 
being almost ur^nown. These conditions should be borne 
in mind in any attempt to estimate the historical develop* 
ment of the Irish system or to com^jaro it with that of 
Great Britain. In 1831, two years after the enactment of 
Catholic emaiicipation. Lord Grey's Government established 
a Board of Education composed partly of Roman Catholic 
and iMirtly of Protestant members. To this body was en- 
trust^ the control of all funds which might lie annually 
voted by Parliament for the puriiose of erecting schools, 
visiting and inspecting them, making gratuities to teachers, 
establishing a model school for the training of teachers, 
and supplying school-books and necessaries. Before 
this date grants had been made in aid of the Charter 
Schools, the Foundling Hospital, and the Kildare Place 
Society — a body which had b^n founded in 1811, and had 
sought to provide a system of schools wherein Catholics 
and Protestants might 1^ instructed together, and the Bible 
might be read without note or comment. This society 
did not wholly succeed in obtaining the co-operation of the 
heads of either the Catholic or the Established Church. 
The Commissioners, however, in the earlier stages of their 
administration endeavoured to obtain such co-oi)eration by 
moans of a system of combined moral and literary instruc- 
tion, and separate religious instruction for children of 
different faiths. At first the Board also ])repared for 
general use books of Scripture extracts from the historical 
portions of the Bible and from the Psalms, the Gos])e] of 
St Luke and the Acts of the A|X)stlos ; and for a time the 
use of such books continued in the schools with the partial 
approval of the authorities of lK>th Churches. But this 
compromise ultimately failecl. The story of its failure, 
and of the gradual ste])s by which the Commissioners have 
abandoned the attempt to secure a mixed and compre- 
hensive plan and have adopted a practically denominational 
system, is fully told by Mr Sadler (SpedcU ReporU, 189G- 
97, p. 211), and is further described in careful detail in a 
memorandum in the same volume by Mr C. T. Rediugton, 
late Resident Commissioner. It must suffice here to refer 
to the most recent changes, especially to those which have 
resulted from the Report of the Viceregal Commission of 
Inquiry into Manual and IVactical Instruction, 1897. 
With regard to the administration of the ]mblic grant, 
there is a fundamental difference between the conditions 
under which the Irish Commission acts and those which 
have controlled the English Education Dejiartment. This 
Department does not apj)oint teachers nor dismiss them, 
promote them or pay them. It neither builds nor furnishes 
the schools, nor regulates the duties of the staff', the choice 
of books, or the course of instruction. It simply makes a 
grant in aid to local managers, who have full ]X)wer to 
supply these things at their discretion. Hence there was 
no other way open to the central Department to secure the 
efficiency of a school than by withholding a grant, or gradu- 
ating it in accordance with the result of examination. 
But in Ireland the Central Board generally erects the 
school buildings of the vested schools,” it has the power 
to fix the stipends of teachers, to augment those stipends 


for good service, and to make all needful provision for 
the equipment of the school and for determining the 
course of instruction. Thus the Board bail ample means 
of securing a good educational equivalent for its outlay. 
Nevertheless, until recently a considerable portion of 
the grant paid to teachers was made to depend on the 
answers given by the scholars when examined individually 
in each separate subject of a very extensive programme. 
The Commissioners have lately recommended a con- 
siderable modification in the system of distributing the 
grant. New rules were sanctioned in 1900 providing that 
teachers should in future be paid (a) a fixed salary, called 
a grade salary, there being thr^ grades of teachers; 
(b) an additional salary cdled continved good service 
salary, which may be increased triennially; and (e) a 
caintation grant on the average attendance of the scholars. 
The teacher’s position in the school, his length of service, 
and the goodness of his teaching, as attest^ by the pro- 
ficiency of the scholars and the re{)orts of the inspectors, 
are all taken into account in determining the sedary of 
the teachers and their promotion from one grade to a 
higher. In this way the administration of the funds is cal- 
culated t<3 secure efficiency by other means than that of 
payment by the results of individual examination, a 
plan now definitely abandoned. Other provisions in the 
newest rc^gulations of the Board, for increasing the respon- 
sibility of local managers, for the ]>rcparation of reports of 
firogress, and for giving to jMurents a more direct interest 
in the educational welfare of their children, have been very 
carefully framed in the light of recent experience, and are 
full of promise for the future. ^ 

A new department has been created for the promo- 
tion of technical instruction, and an active society, for 
Irish Agricultural Organization, is already trying some 
valuable and most hojwful exjwriments in. the establish* 
ment in the rural districts of creameries, fruit-growing, 
j)oultry-yards, and the economy and distribution of farm 
produce. 

The estimated i^ojudation of Ireland being 4,531,051, the 
returns show that the number of jnipils on the rolls of the 
national schools was 796,163, or more than one-sixth of the 
population. The number in average daily attendance, how- 
ever, was 513,852, or only 64 *5 j»er cent, as compared with 
the number on the rolls. Of the scholars in (a) schools 
under Roman Catholic teachers exclusively, 192,278, or 
94*7 i)er cent., am (catholics, and 11,103 are Protestants; 
in (b) schools under Protestant teachers exclusively, 7512, 
or 9*8 jier cent., are Catholics, and 69,240, or 90*2 jwr 
cent., are Protestants ; and in (c) schools under Catholic and 
Protestant teachers conjointly, 3818, or 58*8 per cent., 
are Catholics, and 2672, or 41*2 per cent., are Protestants. 
Tlie pro]x)rtion of schools which arc specially denomina- 
tional schools, and are solely attended % Roman Catholic 
or by Protestant scholars, has steadily though slowly in- 
creased, and the last returns show that it reaches 62*5 
per cent The total revenue of tlie schools is £1,215,816, 
of which £1,149,692 is derived from the State, including 
£83,818 from the Customs and Excise grant From all 
local sources together, including subscriptions and endow- 
ments and the fees paid by |)arents, the amount available 
is only £66,124. It is computed that the sum needed per 
head for elementary education is £2, 7b. llj^d., of which 
£2, 5s. 3d.' is contributed by the State and 2s. 7^6. from 
all other sources. 

The Board of Education maintains one Training College 
(undenominational), in Marlborough Street, Dublm, under 
its own management, and subsidizes four other l^ining 
Colleges, of which two for men and one for women are 
under the . care of the Catholic hierarchy, and one for 
men and women is managed by the Protestant Episcopal 
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Church of Ireland. These institutions provide training 
for 380 students in the two years’ course, and for 217 in 
the course for one year. The total number of students 
who passed the final examination qualifying them for 
recognition as teachers was in 1899, 159 men and 159 
women. 

The Board does not provide or support secondary schools, 
but encouragement is furnished by the examinations and 
certificates, with result fees, under the Irish Intermediate 
Education Act of 1878. All schools, whether denomina* 
tional or not, including those of the Christian Brothers, are 
admitted to participate in the distribution; and in 1890 
the sum allocated under the Ijocal Taxation Act made 
it possible to augment the result fees, and was placed at 
the disposal of the Intermediate Education Board for that 
pur|)ose. 

In England the problem of national education has been 
rendered more difficult, |>artly by the complete absence 
until 1846 of any national recognition of the 
necessity of public education, i)artly from the 
'great variety of Churches and of theological 
beliefs in the nation, and partly from the practical isolar 
tion of the Universities, the intermediate schools, and the 
public elementary schools from one another. Of these 
difficulties, one which has given most concern and trouble to 
English statesmen has doubtless been that of determining 
the religious basis of national education. As one studies 
the history of thought and controversy in other countries 
in regard to religious teaching, it is seen that there are 
possible three sharply-defined forms of opinion on this 
subject : — (1) There are those who contend that the State 
being a secular institution, having no religious creed of its 
own, and yet composed of jiersons of very different religious 
belief, ought to confine itself absolutely to secular in- 
struction, and to leave the teaching of theology to the 
several Churches. This is the principle on which the 
school systems of France and of the States of the American 
Union are founded. (2) There are others who contend 
that education is wholly incomplete without religion, that 
the teaching of religion means the enforcement of a creed, 
that the proper exponents of a creed are the authorized 
ministers of religion, and hence that a system of national 
education should be essentially denominational, and that 
if the State helps or controls primary education at all, it 
should do so through the agency of the Churches and their 
ministers. Throughout all Euroix) the lioman Catholic 
Church has always insisted on this view, and has been un- 
willing to entertain any proposals for a compromise. In 
some sections of the Engli^ Church the same belief exists, 
although to a much smaller extent. (3) There is another 
and a large class of the friends of education who dread 
the exclusion of the Bible and religious teaching from the 
common schools, but who do not desire to make such 
schools the propaganda for any particular sect. They 
regard the reading of the Bible, with simple undogniatic 
explanation, as appropriate to the intellectual needs of child- 
hood, and well suited for general adoption by Christian 
parents, so long as full liberty is given to the minority to 
withdraw their children from any religious instruction 
which they may disapprove. This is the principle which 
was adopt^ by the supporters of Joseph Ijancastcr, and 
by the British and Foreign School Society in 1811, and 
recognized in the Education Act of Mr Forster in 1870. 
Clause 14 of that Act, generally known os the Cowper- 
Temple Clause, enacts that “ in any school provided by a 
School Board, no religious catechism, or religious formulary 
whidi is distinctive of any particul^ denominatioi^ shall 
be taught’’ The School B^rds are not bound to include 
religion in their coarse of instruction. But in 83 per cent, 
of the School Boards of England, including that of London, 
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it is the custom to give careful scriptural teaching, to 
make the children familiar with Bible history, with the 
life and teaching of the Founder of Christianity, with the 
poetry and literature of the Old Testament, and with such 
devotional or ethical parts of the Bible as are suited to the 
comprehension of children, it being understood that con- 
troversial teaching on iKUuts on which the several Churclu^s 
differ shall ho whoUy excluded. This comprehensive and 
scriptural but uusectarian ideal has proved very accept' 
able to English ijeople, and especially to imrents. At 
this moment it prevails over a considerable and increas- 
ing majority of the schools aided and ins|jec;ted by the 
State. 

There is, however, nothing inconsistent between the 
views of those who hold this third (jpinion and the recog- 
nition of the denominational principle within certain limits. 
Accordingly, the Act of 1870 leaves full liberty to the 
schools attached to the several Churches to givti to their 
scjholars the distiuctive dogmatic teaching to which the 
managers attach sj^ecial importance, provided that the 
secular instruction shall fill four-fifths of the day's exercises, 
and shall hi\ thoroughly efficient. On thi‘se conditions, 
which are verified and certified after examination by H.M. 
Insjxictors, the State recognizes voluntary schools and 
makes liberal grants for their maintenance. And in 
consequence there is not a single religious body in 
England or Scotland which does not, in so far as it is 
concerned with elementary education, comply with the 
n?gulations of the State and receive aid from it ; nor is 
there a rcmiote comer in either country where the inhabit- 
ants are not within reach of a public elementary school 
under Government insjxjction. 

The particulars given in vol. vii. j). 679 of the Enwyclo- 
pwd>m Britannica (ninth edition) bring up the story of 
administrative changes to the date, of 1877, and show 
what was the constitution of the newly-formed Sch(K>l 
Boards and what were their i^owers. Mr Forster had 
hesitated to make school attendance com]>ulsory by the 
Act of 1870, but in Clause 36 of that Act ho plainly con- 
temjfiated such an early change in public opinion as 
would justify local bodies in enforcing attendance. Hence 
a later Act in 1876 enforced the duty of every jiarent 
to send his child to school between the ages of 5 and 
14, forbade employment under that age except to those 
who procured a labour certificate, and provided that 
indigent i)arents might claim from the guardians the 
|)ayment of school fetss. The same Act provided that the 
grant payable to a school should not exceed the limit cither 
(a) of 178. 6d. |)or scholar in average attendance, or (A) 
the total income derived from other sources than the grant. 
These limitations have since disappeared. In 1880 Mr 
Mundella’s Act established direct and universal compulsion, 
and empowered the local school authorities to enforce it. 
In 1891 Sir W. Hart Dyke’s Act practically abolished the 
payment of school fees, and thus threw uiwn the State 
the duty of comjiensating school managers for the loss of 
nearly two millions of annual revenue hitherto contributed 
by parents. A subsequent Act in 1896, introduced by the 
Vice-President, Sir John Gorst, provided a Special Aid 
Grant for the further relief of voluntary school managers. 
In the year 1890, before these great changes were made, 
the Government grants to elementary schools amounted to 
£3,326,177, tho voluntary subscriptions to £758,670, the 
local rates levied by School Boards to £1,320,487, and 
the contributions of parents in the form of fees to 
£1,940,546. Later legislation during the administration 
of Lord Salisbury had the effect of altering materially 
the proportions in which the educational revMtue is 
provided. 

Tho whole of that revenue for the year 1899-1900 



EDUCATION 


662 

amounted to £12,336,986. This sum was made up as 
foUows : — 


Endowment £156,012 

School Board rates .... 2,959,717 

Voluntary contributions . . . 812,104 

Fees and payment for books . . . 262,135 

County Council grants for technical in- 
struction 35,930 

Other local sources .... 108,107 

Government grants, viz : — 

Annual grants 4,993,115 

Foe grant under the Act of 1891 . 2,327,416 

S|)ecial aid grant to voluntary schools 
under Act of 1896 . 669,772 

Scionce and Art Department . . 12,678 


£12,336,986 

Thus it is seen that the contributions from public 
sources, including the grants from the Treasury and 
from local taxation, amounted to £11,106,735, out of a 
total exiKjndituro of £12,336,986. In the near future 
the contributions of j)arent8 and of voluntary subscribers 
may reasonably be expected to bear a yet smaller 
proportion to the total exiKmditure, and public control 
will in corres|jonding measure supersede private manage- 
ment. 

These financial changes have not been without an im- 
))ortant influence on the character of elementary education. 
It should be remembered that the Department does not 
apiDoint or dismiss the teachers, nor pay ^em, nor recognize 
them as civil servants. The curriculum of instniction is 
largely in the hands of the local managers, and from the 
first the main influence of the Education Department has 
been exercised through its methods of awarding grants to 
these bodies. In fact, during many years the prime func- 
tion of the Department was not to direct education or to 
set up a national system, but to distribute a grant in aid of 
local effort, and to do this on a graduated system under such 
conditions as would stimulate im[)rovement and ensure to 
the nation a good educational return for its ex|Hmditure. In 
this respect the English system has materially differed from 
more imperative forms of educational administration adojited 
in other countries. A lioyal Commission of 1853, presided 
over by the Duke of Newcastle, recommended the adoption 
of the principle of payment by results in the cnidest and 
most uncompromising form, and Mr Lowers Code of 1860 
was designed to give effect to that recommendation. He 
said in effect : “ We do not insist on the adojition of any 
educational system, but wo say if the Voluntary managers 
will show us certain results we will help them with a grant. 
Thus if our conditions arc not fulfilled, tlie nation will 
And the plan economical. If the plan proves not to be 
economical, it will be very efficient, for the instruction 
will he worth paying for.” Thus originated the system 
commonly known as payment by results. The grants 
were to be proiKirtioned to the efficiency of the school, as 
determined by the individual examination of the scholars 
in reading, writing, and arithmetic alone. Later exjxjri- 
enco has by slow degrees materially modified the application 
of this principle, and has, indeed, partly discredited the 
firinciple itself The plan of measuring the efficiency of 
the school solely by the number of scholars who were able 
to pass the examination led to the adoption by teachers, in 
many cases, of merely mechanical methods, designed rather 
to secure the jnaximum number of passes than to cultivate 
the intelligence of the scholars or to subserve the higher 
ymrposes of school discipline and training. Mr Forster, 
in 187Q, was one of the first to see the inadequacy of 
the system, and in the Code of that year he added grants 


for history, grammar, science, and other humanizing 
subjecte. Subsequently special grants were made for 
discipline and organization; and in 1881 Mr Mundella 
sought to enlarge the curriculum by permitting a wider 
option of additional scientific subjects and otherwise, by 
encour^ing for the first time the Frobelian system of 
training and manual exercise in the infant classes ; and by 
the introduction of a supplementary “ Merit Grant,” care- 
fully graduated and designed to recognize and reward any 
form of excellence in discipline or organization or general 
intelligence which was not capable of measurement by the 
results of individual examination as tabulated in a schedule 
of “ passes.” A second Royal Commission of 1887, presided 
over by Lord Cross, was instituted to inquire into the 
o|)eration of the Elementary Education Acts, and in its 
final re^K)i*t declared its o] union 

'^That the distribution of the Parliamentary grant cannot be 
wholly freed from its present dependence on the results of 
examination without the risk of incurring graver evils than those 
which it is sought to cure. Nor can we believe that Parliament 
will continue to make ho large an annual grant as that which now 
appears in the Education Estimates without in some way satisfying 
itself that the quality of the education given justifies the expen- 
diture. Nevertneless we are unanimously of opinion that the 
present system of payment by results is carried too far and is too 
rigidly applied, and that it ought to be modified and relaxed in 
the interests equally of the scholars, of the teachers, and of educa- 
tion itself.’* 

Accordingly, the CommiHsioners proceeded to recommend 
some modifications of the plan by which the amount of the 
grant payable to schools was at that time awarded ; e,g., 
that there should be a fixed grant of 10s. per scholar, 
and a variable grant of not less than the same amount, 
dejKjndent partly on the results of individual examination 
and partly on various conditions hitherto recognizable for 
the purpose under the name of the “ Merit Grant,” the 
principle of which they sought to retain, though under a 
slightly altered form. These were moral training, order, 
obedienci?, geiieral intelligence, and right classification. 
The CommisBioii added, however, iliat in distributing the 
variable grant special stress should be laid upon proficiency 
in elementary subjects. These recommendations were sub- 
stantially enforced by subsequent changes made during the 
Vice-Presidencies of Sir W. Hart Dyke and Mr Arthur 
Aclaud. Later exj^rience, however, has led the Education 
Department to abandon altogether the attempt to graduate 
the grant according to the degrees of efficiency in the 
schools. In place of testing the proficiency of individual 
scholars, there is to be one summary estimate of the work of 
the school ; in place of an annual examination, occasional 
inspection without notice ; in place of a variable grant 
dcjiondent on a report in detail on the several subjects of 
instruction and on jiarticular educational merits and defects, 
one block grant payable to all schools alike. This grant 
is fixed at either 17s. or 16s. jier head in infant schools 
or classes, and at either 22s. or 21s. for older children ; the 
gain or loss of one shilling being the only difference 
recognized between the best schools and those which aie 
not so bad as to justify the withholding of the grant 
altogether. It is hardly to be expected that this arrange- 
ment will be regarded as the final solution of the problem. 
It may possibly have the effect of reproducing the state of 
things which provoked the censure of the Duke of New- 
castle’s Commission of 1853, and which led to the novel 
and somewhat drastic expedient of determining the amount 
of the grant solely on the results of individual examination 
of scholars. Various expedients have been suggested for 
neutralizing the effect of so large a relaxation of the 
conditions by which it has been hitherto sought to secure 
accuracy and thoroughness in teaching, .^oiong these, 
two have already been referred to as having been adopted in 
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the Scottish Code : a provision enabling an inspector to 
recommend deductions for specified faults in instruction, 
• and a provision for the award of a merit certificate, to 
be given to a scholar as the result of an iudividuid examina- 
tion at the end of his or her school course; this latter 
plan of a leaving certificate having been in practical 
working, with very satisfactory results, in Franco for many 
years. Neither of those expedients has yet been adopted 
by the Board of Education for England and Wales, but by 
this or by some other means it will probably he found 
necessary to make greater provision than the newest Codo 
furnishes for stimulating apathetic school managers and 
teachers to make efforts for improvement, and for assuring 
Parliament that its large annual grants are, wisely, 
economically, and fruitfully ex^nded. 

The character of the instruction in the public elementary 
schools has in other ways been materially affected by tlie 
system on which the central Deiiartment has awarded 
money XMiymenta. Successive Codes and Acts of Parlia- 
ment have recognized the age of fourteen as the limit 
of primary instniction ; and after that ago, and the com- 
pletion of the curriculum known as the “ seventh standard,” 
the ordinary grant to elementary schools ceased to be 
payable in the case of any scholar. But increasing numbers 
of scholars have shown a readiness to remain and pursue 
an advanced course of instruction, without going on to 
schools of the higher or secondary rank. The Science and 
Art Dei)artmcnt has been for many years administering 
special grants for drawing, design, and various branches 
of science ; and these grante have been still available for 
scholars who had completed the elementary school course. 
Hence School Boards and Voluntary managers who have 
desired to retain scholars after the age of 14 have been led 
by financial considerations to give special prominence to 
those subjects for which grants were claimable from the 
Science and Art Dejiartment. But this has proved to lx; 
a fiartial and very inadequate provision, since the? de- 
veloped programme of what are called “higher grade 
schools” is often needed in the literary and general as 
well as in the specific and technical direction. A demand 
has arisen for schools or ujqier departments analogous 
to the Scales primaires mpiSrmires which have pn)ved 
so successful in France. This want is btung recognized 
by the Government. By the Act of 1900 the »^ience 
and Art Department ceases to have a separate existence 
and to make separate jmyments for special branches of 
science. The new Board of Education, by which title 
the whilom Education Department is now known, is 
charged with the general suijcrvision of primary and 
secondary, including technical and scientific, instruction, 
and will doubtless bring the various educational agencies 
into due relation to each other and make them take their 
places as parts of one coherent system. In such a systcmi 
a place must certainly be found for “ higher grade schools ” 
such as have proved highly ix)pular, esjxjcially in the 
great industrial cities of the Nortli. They are not 
secondary schools, but merely places for continuing the 
instruction for an additional two or thrtje years on the 
general lines followed in good elementary schools. The 
precise relations which are to subsist between these 
institutions and others, and indeed the true delimitation 
of the respective provinces of primary and secondary 
instruction, are matters which have been the subject of 
judicial decision and much debate. But they remain at 
present unsettled, and await the decision of Parliament 
and the new Board. One result of the existence of 
higher grade schools occupying, as they do, a kind of 
borderland between primary and secondary instruction, 
will probably be that the future local authorities will no 
longer be l^hool Boards charged with the interests of 
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elementary instruction only, nor new Ixxlies concerning 
themselves with secondary instruction only, but single 
local authorities having cognizance of all the public 
educational resources of a district. 

The statistical returns of public elemenUry education for 
the year ending lUst August 1900 show that while the 
population of England and Wales was 32,520,075, tliore 
were 31,313 seiwirate deimtinents under head teachers, 
of which 4060 were for lK)ys, 3912 for girls, 15,300 for 
Ixjys and girls (mixed), and 804 1 for infants only. The 
tot4i,l numWs on the register w'ere : in Church of England 
schools, 2,300,150; in Wesleyan schools, 156,666 ; in 
Homan Catholic schools, 316,769 ; in British and other 
unsectarian schools, 269,421 ; and in schools under School 
Boards, 2,662,669. Thus the total of registered scholars 
is 5,705,675, of whom only 6823 w^ere 15 years of age and 
over. Accommodation was provided for 6,544,092, or 
a}x)ut 20*1 1 per cent, of the estimated ix)pulatiou. But 
the total average attendance was 4,687,646. Tht? staff of 
teachers was composed of 64,038 certificated masters or 
mistresses, 32,436 adult assistants, 29,393 pupil teachers, 
and 17,512 additional assistants. 

There are at present no data from which similar statistics 
can Ixi compiled respecting secondary schools. 

Exj[)erien(;e has proved that the differentiation of primary 
and secondary and higher instruction cannot l)e determined 
by enumerating the subjects i)roj)er to be taught 
under each head. The true distinction is to be Secondmtr 
found by considering the probable ago to which 
the jjcriod of instruction is to be extended. A 
course of educational discipline which is to end at the age 
of fourteen is a primai*y or elementary course. The school 
which seeks to retain its jnipil to the age of sixteen or 
seventeen, and to ])re|»are him to enter a skilled trade or 
one of the minor professions, is a secondary or intermediate 
school ; and one which has a curriculum designed to suit 
the requirements of a youtli till the nineteenth year, and 
to qualify him for entrance to a Univfjrsity or one of the 
learned professions, is an academic school of the highest 
educational rank. In various degrees, science, technology, 
manual instruction, classics, a modem language, history, 
geography, and mathematics may enter into the curriculum 
of all three ; but the character of the teaching must in the 
main be dominated by the length of the school-life. Local 
circumstances and the probable destination of the majority 
of the scholars will rightly influence the choice and the 
co-ordination of subjects ; but we may conclude, generally, 
that whatever may be taught honestly and without pre- 
tension within the limits of age may bo regarded as a 
legitimate part of a primary, a secondary, or a high school 
course. Of Greek, for example, it may b(? safely said that, 
as a rule, it could not be wisely introduced as a subject 
either into a x)rimary or an intermediate school, Ixicause 
in such a school there w^ould be no chance of carrying the 
course of instruction to the fruit-bearing stage ; but other- 
wise there is •no good reason for excluding from a school 
of any one of the three grades the elements at least of 
some subject which will stimulate the apjx?tite for self- 
iraproveraent and serve as a good foundation for further 
acquisition after leaving school. 

The existing provision for secondary instruction in 
England has been hitherto furnished cliiefly (a) by endowed 
grammar schools, (b) by proprietary schools established 
by religious bodies or public comiMinies, and (<?) by x>rivate 
enterpriscj. An inquiry instituted by the Education 
Department in 1 898 with a view to ascertain the number 
of pupils in public and private, secondary and other schools 
in England, not being public elementary or technical 
schools, residted in a report to Parliament which was very 
significant of the varied and incoherent character of tho 
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provision made for secondary instruction. The report 
says : — 

*'Somo are boarding schools, some arc only for day-soholars. 
Some are the property of private individuals or of {Mariners in 
private enterprise ; some are controlled by committees representing 
boddes of suMcribors ; some are the i>ro|>erty of companies formed 
under articles of association with limited liability ; some are 
controlled by local public authorities ; some are regulated by Royal 
Charter, by Act of Parliament, by scheme under the Charitable 
Trusts Act or under the Endowed Schools Acts, or by some other 
logsi instrument. Some are for boys only, some for girls only, 
some for both boys and girls. But as there is no general system 
of inspection applying to all the schools alike, it is not possible, 
with any approach to accuracy, to classify the whole number of 
schools, private and public, into grades of educational service. 
Nor is there in existence any lister register of these schools which 
pretends to be exhaustive. The whole subject is exceedingly 
obscure and has never been brought witliin the scope of comprehen- 
sive statistical inquiry.*' 

The HtatiHiica in thun return are based on information 
from 6309 schools, of which 1958 are for boys, 3273 for 
girls, and 1078 are niixecL The totp,l number of boys was 
158,502, and of girls 133,642. In 343 schools — 224 for 
boys, with 13,248 scholars; 101 for girls, with 3864 
scholars; and 18 mixed, with 2147 scholars — no day 
[)upils were admitted. 

Endowments have furnished from the earliest times a 
larger part of the {jrovision for education in England than 
in any other country. But it is only within the 
aMiM‘ present generation that a systematic attempt has 
been made to bring them under control and to 
provide a s^jecial tribunal for dealing with them. Before 
the Reformation there wore schools attached to monasteries, 
chantries, cathedrals, and guilds ; and the education given 
in them was chiefly directed to the training of choristers or 
priests. The description given by Mr J. B. Mullingor (in 
The Schools of CJuirles Uvs Great) a]){)lioH, not inaptly, 
to the schools attached to religious houses in England 
before the time of Henry VIII. : ** They wore designed 
mainly for the monastic life : boys were taught to read, that 
they might study the Bible and understand the services ; to 
write, that they might multiply copies of the sacred books ; 
to understand music, that they might give with due effect 
the Ambrosian chant. Even arithmetic found a place in 
the course of instruction, mainly on the {flea that it enabled 
the learner to understand the Compat%bs, and to calculate 
the return of Easter and the festivals.” Mr A. F. Leach, 
whose industry has unearthed the names of 200 such 
schools, docs not in his well-known book, English Schools 
Oil the Reformation^ enable us to tell to what extent these 
schools wore available for laymen, or how far they helped 
to {)rovide general liberal education. Among them Win- 
chester and Eton are the only notable survivors. The dis- 
solution of monasteries and the jx)licy of the Protector 
Somerset, under Edward VI., caused many of these schools 
to disappear in their old form ; but a resolute effort was 
made to liberate them from {nirely ecclesiastical control, 
to re-establish them on a new footing, and to provide by 
these means a liberal education for all classes. The reign 
of Henry VIIL witnessed the foundation of 63 grammar 
schools; that of Edward VL, 51 ; that of Mary, 19 ; that 
of Elizabeth, 138 ; of James L, 84 ; and of Charles L, 59. 
The general characteristic of these schools was the provision 
in them for teaching the Latin and Greek languages, and 
for encouraging quick-witted and diligent learners in all 
classes of the community to qualify themselves for entrance 
to the Universities. After the time of the Common- 
wealth, and e8{)ecially in the time of William and Anne, 
scholastic endowments took a new form, and were directed 
rather to the establishment of charity schools for the 
children of the {)oor than to the encouragement of liberal 
studies in the community at large. The 18th century 
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endowments provided, in what were popularly called 
charity schools, gratuitous instruction of a very elementary 
kind, besides clothing and apprentice premiums for the 
children of the |)oor. These schools were in almost every 
case closely connected with the Established Church, and 
designed to attach scholars to that commimion. Lord 
Brougham in 1816 {)ersuaded Parliament to make an 
elaborate inquiry into the condition and resources of 
endowed charities generally, and the re{K)rts made in that 
and the following years gave many {)articulars respecting 
the incomes of the several trusts and the way in which they 
were administered. But the Commissioners to whom the 
work was entrusted were not charged with the duty of 
reporting on the . educational efficiency of the schools. It 
was not till the year 1865 that the first serious attempt 
was made by the Legislature to ascertain the condition 
of secondary education and to take measures for its im- 
provement. Two previous Commissions — that of Lord 
Clarendon in 1861 and that of the Duke of Newcastle in 
1869 — had rei)orted,'the former on the nine great founda- 
tions known par excellence as tlie “public schools** — 
Eton, Harrow, Winchester, Shrewsbury, St Paul*s, West- 
minster, Merchant Taylors*, Charterhouse, and Rugby — 
and the latter on the condition of popular or elementary 
education. Between these two there was a wide field 
for investigation and report, which was entrusted to the 
Schools Inquiry Commission of 1865. This body, under 
the presidency of Lord Taunton, made, with the assistance 
of Sir Stafford Northcote, Dr Temple, Matthew jlrnold, 
and others, an elaborate investigation into the/ whoj^ 
subject and an estimate of the |)rovision then afforded, xxbt 
only by endowed foundations, but also by private and pro- 
prietary establishments, for education other than elemepr* 
tary, Tlio general character % the ro{)ort, so far aa 
ancient endowments wore concerned, w^as extremely dis- 
ajipointing. A large nui^ber of the grammar-schools were 
found to Iw in a feeble or decaying condition. The writer 
of this article was Assistant-Commissioner for the purpose 
of this inquiry, and his testimony, confirmed by that of all 
his colleagues, was that the number of scholars who were 
receiving the sort of classical education contemplated by 
the founders was very small and was steadily decreasing ; 
that the general instruction in other subjects was seriously 
defective ; and that the existence of statutes prescribing the 
ancient learning often served as a reason for withholding 
any modern addition to it. The causes of this deteriora- 
tion were carefully examined and re{)orted on by the 
Commission. They were declared to be (1) the faulty 
com{x>Bition of the governing bodies, who were often little 
groups of persons renewing the trusts from time to time 
by co-optation, and in no wise representative of local 
wishes or needs ; (2) tlic system of freehold masterships, 
which made it nearly im{) 088 ible to remove incompetent 
teachers or to effect inn)rovement ; (3) the absence of 
any {mblic or other su{)ervising authority to ensure 
efficiency ; and (4) the haphazard distribution of endow- 
ments, often in places where they were least suited to the 
requirements of tlio population. The elaborate reports 
of this Commission made a great impression on the 
public. They revealed a lamentable state of decay and 
uselessness in regard to many of the ancient “ classical ** 
foundations ; they showed the supply of good intermediate 
schools, whether private or {mblic, to be wholly inadequate ; 
and they urged the necessity for legislation, to correct the 
abuses and revise the schemes of the grammar schools, and 
to co-ordinate, extend and improve, and bring under public 
su{)ervision the work done by local and private l^ies. 
The Endowed Schools Bill, brought into Parliament by 
Mr Forster in 1869, was the immediate fruit of this re{K>rt. 
Its author contemplated a large and comprehensive measure 



EDUCATION 


for the organization of secondary education. But the Bill 
consisted of two parts: the first csJUng into existence 
• an executiye body-— 'the Endowed Schools Commission 
— ^to frame new schemes for educational endowments 
generally; and the second providing for the creation of 
local authorities and a central authority, also for a register 
of qualified teachers, and for the due examination and 
supervision of all intermediate and secondary schools, 
whether private or public. Of this great and statesmanlike 
proposal, the first part only received the sanction of Parliar 
ment, and the second was never revived. But the Endowed 
Sdiools Act — at first administered by a separate body of 
Commissioners, created ad hoc^ under the presidency of 
Lord Lyttelton; and afterwards, in 1874, by a depart- 
ment of the Charity Commission — proved during the last 
quarter of the 19th century to be ono of the most fruitful 
and most beneficial measures ever passed by Parliament 
Under it new schemes were framed, which restored the 
vitality of hundreds of ancient and feeble endowed schools : 
governing bodies were reconstituted; obsolete and out- 
worn restrictions were removed; freehold masterships 
were abolished; scholarships and free places, obtainable 
by merit only, were substituted for nominations by private 
favour add patronage; and many valuable reforms were 
effected in general hanuony with the recommendations of 
the Schools jggu iiy Report, which was, in fact, referred to 
in the of the Act, and which serves as the key 

to the fj^arerfl policy which the Commissioners were en- 
join^ adopt According to a return furnished by the 
ChM^ Oommissioners to Parliament, schemes under the 
&i|pred School Acts have provided for the reconstitution 
■ educational foundations in England, and received 

Royal assent, since the passing of the Act of 1869. 
^ in the case of 203 charities which in their origin were partly 
educational and partly eleemosynary or relij^ous, schemes 
y/toT the due apportionment of the revenue to educational 
and non-educational objects respectively were framed so 
as to apply funds, in the form of scholarships or otherwise, 
to the improvement of education in the districts concerned. 
A later Royal Commission on Secondary Instruction, which 
was charg^ in 1894 with the duty of making a new 
inquiry, and which was presided over by Professor Bryce, 
himself one of the ablest and most influential of the 
Assistant-Commissioners under Lord Taunton’s inquiry, 
brought down the history of the facts to more recent 
times, and made elaborate recommendations with a view 
to a more complete reorganization of secondary instruc- 
tion in the light of the new resources and requirements 
of the times. It estimated the total annual value of the 
endowments applicable to secondary education in England 
at £735,000, excludii^ the value of sites and buildings. 
The principal legislative result of this Commission was 
seen in the enactment in 1899 of the statute creating a 
Board of Education for England and Wales, which took the 
place of the Education Department, the Science and Art 
Department, and also of the Charity Commission and the 
Board of A^culture in matters appearing to the Sovereign 
^‘to relate to education.” The Act abolishes the office 
of Vice-President of the Council, and the Board is to 
consist of a President, and of the Lord President of the 
Council funless he is appointed President of the ^ard), 
the principal Secretaries of State, the First Commissioner 
of the Troasury, and the Chancellor of the Exchequer. 
With this Boa^ is associated a Consultative Committee 
consisting, as to not less than two-thirds, of persons 
qualified to represent the views of University and other 
bodies interested in education, for the purpose (1) of fry- 
ing a register of qualified teachers, and (2) of advising 
the Board of Education on any matter referred to the 
committee by the Board. 
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The educational requirements of the Principality of 
Wales were dealt with in accordance with the recom- 
mendations of a special Royal Commission, 
which resulted in the enactment in 1889 of the 
Welsh Intermediate Education Act, providing for the crear 
tion in every county in Wales and in the county of Mon- 
mouth of a Joint-Education Committee, to consist of three 
persons nominated by the County Council, and two others, 
“ being persons well acquainted with the condition of Wales 
and with the wants of the people,” to be nominated by the 
Lord Pr^ideut of the Council To these Education Com- 
mittees is entrusted the duty of framing schemes for tlie 
establishment of intermediate and technical schools, for 
the right application of endowments, and for administer- 
ing a contribution out of the county rate for the pur- 
poses of intermediate education generally. This Act has 
exercised a marked influence in the Principality, has 
multiplied secondary schools, and has been received with 
much favour by the inhabitants. In 1899 the Central 
Welsh Board was able to re|)ort that they had examined 
and inspected 93 intermediate schools, under the charge 
of 72 headmasters and 21 headmistresses, and that 7390 
scholars (3877 boys and 3513 girls) were in attendance in 
these schools. The subsequent grant of a charter to the Welsh 
University, witli which arc federated the Colleges of Bangor, 
Aberystw 3 rth, and Cardiff, has gone far to complete the 
equipment of Wales in the department of higher education. 

In several notable ways the ancient Universities of 
Oxford and Cambridge have in recent years sought to 
enlarge the ran^ of their intellectual influence 
beyond the traditional academic studies and dis- * 

cipline, and have exerted themselves with great local 
effect to improve secondary schools. In 1857 the 
University of Oxford established a scheme for 
annual examinations of |jersons not members of the Uni- 
versity. This step was taken chiefly at the instance of Sir 
Thomas Acland and Dr Temple, afterwards Archbishop of 
Canterbury, and in the following year a similar scheme of 
external examinations was adopted by the Senate of the 
University of Cambridge. Local examinations were estab- 
lished, and during the first seven years boys only were 
admitted. Each University oflered two forms of certificate, 
the one for junior and other for senior candidates. 
Besides the oi^inary subjects of a good school course, these 
examinations offer a wide range of option, “in order to 
give as free a scope as possible to the development of 
schools belonging to different tyi)es.” The far-reaching 
effect of these open examinations on intermediate schools, 
and on the aims and plans of their teachers, may be }»artly 
estimated by the fact that the report of the Osrfard 
Delegacy for 1900 shows that in that year the total 
number of candidates examined was 9772, of whom 3391 
(1739 boys and 1652 girls) were presented at the pw»- 
liminary examination, 4455 (2590 boys and 1865 girls) 
were juniors, and 1926 (636 boys and 1290 girls) were 
senior candidates. The total number who satisfied the 
examiners was 6265, the numbers of the two sexes being 
nearly equal Statistics for 1900 from the University 
of Cambridge show that examinations were held at 238 
centres for boys and 221 for ^rls: 16,247 candidates 
presented themselves for examination, of whom 3423 boys 
and 2158 girls were entered for the preliminary examina- 
tion, 5414 boys and 2965 girls under sixteen for the jumor 
examination, and 921 boys and 1366 girls for the senior. 
The failures at the preliminary and at the junior examinor 
tions vary from 22 to 26 per cent., and at the examination 
for senior candidates under nineteen, from 23*8 to 29. 
lioth at Cambridge and at Oxford arrangements have been 
made for the inspection and examination of schools, and 
a Joint B^rd of Examiners has been established by the 

S. III. — 84 
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Universities for awarding to a scholar in a secondary 
or higher school a leaving certificate, which may be 
regarded either as a Urnhima ad queni^ testifying that 
the scholar has reached a fair standard of generid pro- 
ficiency, or as a termmua a qvo^ serving as an entrance 
examination to the University, and accepted by nearly 
all the colleges of Oxford and Cambridge as an equivar 
lent for a matriculation test These particulars do not^ 
however, furnish an adequate estimate of the influence 
which the ancient Universities have exercised on schools 
at a distance from academic centres. That influence has 
hclixtd largely to widen and improve the standard of 
education in the schools, to encourage students, to give 
them a truer estimate of their own acquirement and to 
give new suggestions and stimulus to teachers. The general 
confidence in the fairness of the examinations may safely 
be said to increase year by year. 

The Oxford Boyal Commission of 1850, which reported 
in 1853, discuss^ several schemes for extending the 
usefulness of the University — e.g,^ the establish- 
ment of now halls, as independent societies or in 
* connexion with colleges; the ixsrmission to under- 
graduates to lodge in private houses, and to liecome mem- 
bers of the University; and the admission to professorial 
lectui'es of persons not matriculated members of the 
University. On theses points the recommendations of the 
Commissioners were favourable, and had the effect of leading 
speedily to desirable reforms. On the thorny question of 
the abolition of religious tests at matriculation and gradua- 
tion the Commissioners abstained from direct recommen- 
dation, although they expressed their conviction that the 
imposition of subscription in the manner in which it was 
then im{K)sed in the University of Oxford habituates the 
mind to give a careless assent to truths which it has never 
considered, and naturally leads to sophistry in the interpreta- 
tion of solemn obligations.” It was not till 1871 that full 
legislative effect was given to these views by the abolition 
of religious tests for the higher degrees, except theology, 
the obligation to sign the Thirty-nine Articles at matricu- 
lation having been previously removed in 1854. Another 
proposal by Mr Sewell for founding, by way of experiment, 
at Manch^ter and Birmingham, and in conjunction with 
Cambridge, local centres of academic teaching for persons 
who resided at a distance from the Universities, was con- 
sidered by the Commissioners, but was not embodied in 
their recommendations. The project, however, was nut 
ivUowed to drop. Lord Arthur Hervey, afterwards Bishop 
of Bath and Wells, put forth in 1855 a pamphlet urging 
the University to supply the literary and scientific and 
mechanics’ institutions of Great Britain and Ireland with 
lecturers from the Universities, and so to furnish to the 
students more systematic and more continuous courses of 
instruction than the isolated popular lectures commonly 
given in these institutions. But it is to Professor Stuart 
of Cambridge that the honour of taking the first practical 
step in this new direction must be ascribed. In 1867 he 
gave several courses of scientific lectures to ladies at Leeds, 
Liverpool, Manchester, and Sheffield, on the invitation of 
the North of England Council for Promoting the Higher 
Education of Women, and in 1871 he addres^ a letter to 
the resident members of the University of Cambridge 
describing his experience, and urging strongly that the 
Universities were not local clusters of private establish- 
ments, but national institutions, and that they should seek 
to enlarge the scope of their intellectual influence by taking 
up the question of “University extension” in a serious 
spirit A syndicate was appointed in 1872 to consider 
the whole subject^ and in the following year it reported in 
favour of adopting for an experimental period the proposed 
new scheme of local lectures. In 1876 a society was 


founded in London, under the presidency of Mr (after- 
wards Lord) Qoschen, for organizing, with the hdp of. 
representatives of the three Universities of Oxford, Cam- 
bridge, and London, the scheme of University extension 
lectures for the metropolis and its neighbourho^ At the. 
second Oxford University Commission in 1877 evidence 
was given by Dr Jowett, afterwards Master of Balliol, in 
favour of the establishment of an office, and the appoint- 
ment by the University of a secretary for University 
extension. He further suggested that the tenure of non- 
resident fellowships should be extended in the case of 
persons taking or holding professorships in the large 
towns. In the following year, 1878, the scheme was 
formally established, and Mr Arthur Acland, afterwards 
Vice-Prosident of the Committee of Coimcil, was appointed 
as the first secretary to the Delegacy. From that time 
the system has continued to develop steadily, with in- 
creasing public favour and usefulness, and wi^ friendly 
co-o|)eration and division of labour on the part of the two 
Universities. By degrees lectures became supplemented 
by class-work and the systematic direction of private read- 
ing. In 1885 travelling libraries were formed; and in 
1888 the first of a most successful series of summer meet- 
ings, to assemble at Oxford and Cambridge in the long 
vacation in alternate years, was held at Oxford. At two or 
three centres — notably at Exeter and at Colchester — a 
strong local desire has had the efiect of establishing a 
penuanent college in connexion with the University. In 
a single session 192 courses of lectures were delivered in 
connexion with Oxford, 135 with Cambridge, 130 with 
London, and 7 with the Victoria University, giving a total 
of 464 courses, the number of lectures in a course varying 
from 8 to 12. The total of lectures in that session was 
4408. In the same session 20,148 |)ersonB attended the 
Oxford courses, 10,947 the Cambridge courses, 12,923 the 
London courses, and 910 the Victoria courses. Besides 
the 1 100 members who attended the Oxford summer meet- 
ing, there was thus a total of 46,028 attendants at the 
courses, the number of lecturers employed being 88. 

To this record of increasing activity in the older 
Universities is to bo added the remarkable growth of 
local colleges of University rank in some of the 
most important industrial towns. In 1846 Mr 
Owens endowed with nearly £100,000 the 
college at Manchester which bears his name, in 1874 the 
Yorkshire College of Science at Leeds, and in 1878 
University College at Liverpool, were founded ; and these 
three institutions became federated, and received in 
1880 a Boyal Charter under the name of the Victoria 
University. The Durham College of Science was founded 
at Newcastle-on-Tyne in 1871, and has since become incor- 
porated with the University of Durham. Mason College,. 
Birmingham, was founded in 1875, and has b^n 
absorbed in the new University, of Birmingham, which 
received a charter of incorporation in 1900. University 
College, Bristol, was established in 1876 ; Firth College, 
Sheffield, in 1879; and University College, Nottingham, in 
1881, the last two owing their origin in large measure to 
tile stimulus afforded by successful courses of local 
“extension” lectures. No one of these institutions was 
founded by Government. All of them owe their origin to 
local patriotism, and to the large gifts which have been 
made* to them by rich citizens; the equipment in Man- 
chester, Liverpool, Nottingham, and Newcastle being on 
an exceptionally liberal scale. But a Treasury Minute 
was iBsued in 1889 containing a provision that £15,000 
a year should be distributed among these and similar 
colleges in sums varying from £1200 to £1800 a year 
each. King’s Colley and University College and Bedford 
CoUege for Women, in London, were admitt^ to participate 



S3DUCATI0N 


in thia grant There can be little doubt that all 
these modem developments of academic life and use* 
fulness have supplemented the activity of the ancient 
Universities in a remarkably effective way. The pro- 
vincial colleges are yearly adding to the number of their 
students. Their freedom from traditional restrictions 
has enabled them to adapt their courses of study to the 
industrial requirements of the several communities in 
which they are placed; and hence practical and experi- 
mental science in its special bearing on the manufacturing 
interests of the district has taken a conspicuous place in 
some of the programmes of the local colleges. Yet in 
all of them ample provision is made for the teaching of 
language, history, and philosophy, and generally for the 
** humanities,” as the basis of a liberal education. Nor 
would it be right to overlook their indirect effect on the 
social and intellectual life of the groat industrial centres, 
for this has been scarcely less v^uable than the actual 
teaching given in the colleges themselves. It has long 
been a subject of concern that many of the richer and 
some of the more cultivated inhabitants of great manu- 
facturing towns ceased after a time to reside in them, and 
betook themselves to London or the country. The per- 
manent inhabitants were for the most part absorbed in 
business, land the lack has been felt of a class of persons 
engaged in intellectual pursuits, and obliged by the nature 
of their duties to become habitual residents. The 
professors of the new provincial colleges form such a class ; 
and experience has shown that they have received cordial 
welcome, and that their influence on the local society has 
been generally recognized as a clear gain. 

The future organization of University education in 
Ireland is not yet (1901) finally decided, and is still a 
subject of much controversy in the sister island 
^lYw^ty and in Parliament A Koyal Commission has 
In MlMd. engaged in investigating the whole subject 
* The princii)al existing provision for academic 
education in Ireland consists of the ancient University of 
Trinity College, Dublin, the Royal University founded in 
1880, and the Queen’s Colleges. The Provost and Fellows 
of Trinity College were until recently required to lie mem- 
bers of the Established Church, and the institution was long 
regarded as a stronghold of Evangelical Protestantism. 
But these restrictions and all religious tests have now 
been abolished. The Royal University consists of a Board 
empowered by charter to examine students and to confer 
degrees, but exercises no direct teaching functions. These 
provisions are not satisfactory to the heads of the Roman 
Catholic Church, who have made a strong effort to induce 
the Government to grant a charter to a new Roman 
Catholic University, which shall be largely under the 
supervision and influence of the hierarchy of tliat Church. 
The question thus raised is of great imiiortanco to the 
whole empire, since by recent legislation aU theological 
tests, whether for the students or for the ^veming bodies, 
have been abolished at Oxford and Cambridge and at the 
Scottish Universities, and since every one of the newer 
academic institutions which are empowered to conferdegrees, 
either in the United Kingdom or in the Colonies, is wholly 
unsectarian in its character. The University of Laval, in 
Lower Canada, is almost the only exception — and not a 
very important one — ^to this general statement. Those 
persons who object to the proposed new departure from all 
these precedents in the case of the Roman Catholics of 
Ireland urge that there is a fundamental difference between 
a College and a University. While Colleges with a pro- 
nounced denominational character deserve full recognition 
and public aid, a University is something more than a 
College. It is a chartered corporation emixiwered to set 
up a standard of general scholarship and science, and to 
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award degrees and distinctions, such as may have a recog- 
ni^ value in the learned world. In the discharge of 
this duty it is urged that theological considerations should 
have no place; and the establishment of a University 
under the management, and charged with the interests, of 
a p^ticular (.Jhurch would be a reactionary Mtc]> of very 
serious im^rt in a nation which has deliberately divested 
all ite Universities of their exclusive sectarian privileges, 
and in which there is not, in fact, an Anglican, a Presby- 
terian, or a Wesleyan University. Accordingly, a very 
general opinion has been expressed that, while providing 
amply to meet the reasonable desire of lloman Catholics 
to maintain tmehing institutions adapted to their own 
needs, the University which is to [xissess the degree-con- 
ferring jjower should be governed by persons distinguished 
for learning and science only, and not necessarily identified 
with a theological creed. It yet remains to l>e seen how' 
far a compromise on these linos can be arrived at in view 
not merely of political exigencies, but also of the higher 
interests of scholarship and of intellectual progi*eBS. 

The reconstitution of the University of London in the 
year 1900, under the Act of 1898, is a fact of great 
significance in the history of the higher educa- 
tion in England. That institution was founded 
in the first year of the reign of Victoria with a 
view to place the means of University training 
within the reach of students who w^cro prevented by 
distance, by the existence of religious tests, or otherwise, 
from availing themselves of Oxford or Cambridge. At 
first its scope was limited to two or three colleges in 
London, and to a small number of provincial colleges ; and 
the Senate was em|>owered, after due examination, to 
confer degrees on such students of these colleges as had 
fulfilled certain conditions of residence. But in the year 
1858 a now charter practically abolished the connexion of 
the University with the aftiliated colleges, and emiiowered 
the Senate to confer degrees and honours on all candidates, 
collegiate and non-collegiate alike, who could satisfy the 
examiners. After that time the University was mainly 
an examining board; year by year upwards of two 
thousand young persons presented themselves for matricu- 
lation, and the number of degrees conferred in the 
Faculties of Arts, Laws, Science, Medicine and Surgery 
steadily increased. A strong desire arose, however, that 
the Metropolitan University should influence teaching 
as well as examination, and that it should be brought 
again, though under altered conditions, into organic con- 
nexion with the great teaching bodies of London. After 
the reports of two Royal Commissions entrusted with 
the duty of making inquiries on this subject — the 
first under the presidency of Lord Selborne, in 1882, 
and the second, in 1892, under Lord Cowjjer — an Act 
of Parliament in 1898 reconstituted the University, on 
the principle that while continuing to dischar^ all its 
functions as an examining body for collegiate and 
non-collegiate students in all jiarts of the empire, it 
should also establish closer relations with the great London 
colleges and medical schools, give to the authorities of 
those institutions a larger share in the government of the 
Ur^iversity, and seek in other ways to co-ordinate and 
control the higher education of London, Statutes 
designed to give effect to this projiosal received the royal 
assent in the year 1900. These statutes contemplated a 
wide extension of the usefulness of the University under 
its new conditions. In particular, they recognized it as a 
large part of ^e business of a University to ennoble and 
liberalize the higher professions generally, without the 
limitation to Divinity, Law, and Medicine, which have for 
so many years been regarded as par excellence the learned 
professions. To bring a high standard of general literary 
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culture to bear on the practice, e.g.^ of engineering, of 
commercial and economic^ science, and of education con- 
sidered both as an art and as a science, and to aid by 
means of post-graduate courses the practitioners of these 
and other callings in their efforts to find a scientific 
basis for their several professions, is part of the task which 
awaits the Senate of the reorganized University, and on 
which they entered under the most hopeful auspices. 

But, on the whole, it cannot yet be said tl^t the x^irt 
played by the English Universities in the higher pro- 
fessions, or in the general culture of the nation, is so 
important as could be desired. In 1871 Professor Bryce 
com[mted that whereas in Germany, with a population of 
45 millions, there were 24,187 University students, 
England, with a fiopulation of 26 millions, had fewer than 
5500 such students. Notwithstanding all the recent 
additions to her academic resources, England is still far 
liehind other countries in the provision it makes for 
University education. 

Successive Acts of Parliament have recognized the age 
of 14 as the limit of })rimary education ; and the Codes 
Conilaum* Education Department have from time 

tioaacbooiB to time prescribed that after passing the 
manpoty^ “standard” of instruction appropriate to that 
tBcbniGB. grants on behalf of a scholar in a day- 

school should cease to be paid. Evening schools have, how- 
ever, long tieen encouraged by special grants to give supple- 
mentary instruction to young people who had left the 
day-school. For a time these grants were made con- 
ditional, as in the day-schools, on the passing of the 
scholars in the examination in elementary subjects. Mr 
Acland, however, in 1893 framed new regulations for even- 
ing continuation schools. The Code of that year gave 
greater variety of choice to managers in relation to the 
subjects of instruction, and substituted grants, calculated 
on the number of hours of regular teaching, for payments 
on the results of examination. These regulations gave 
a considerable impetus to the establishment of evening 
continuation schools, and the report of the Committee of 
Council (1900) records a total of 6154 such schools or 
departments, and of 206,335 scholars in average attend- 
ance. Of these, the number of boys and men nearly 
doubles that of girls and women, and the total number 
of evening scholars in Board schools as distinguished 
from Voluntary schools is in the ratio of three to 
two. 

In the article on Technical Education will be found 
particulars respecting the provision which has been made 
for the encouragement of scientific and manual training 
in its special relation to skilled industry. A strong 
feeling bad, however, become manifest, that both in the 
primary schools and in the supplementary evening courses 
the instruction was too literary in its character, and that 
the practical side of life — that which is concerned with 
the training of hand and eye, the use of tools and 
measurement, and the study of those branches of science 
which are most nearly related to the arts of life — had 
been unduly n^lected. How far the defects thus apparent 
could be remedied by an altered curriculum in either the 
primary or the secondary school, or by the establishment 
of new and separate agencies, is a question not without 
difficulty, and one on which neither the public nor the 
higher educational authorities are yet clearly in accord. 
The young men and women who have acquired at the 
elementaiy school the habit of application and an interest 
in their own mental improvement, and especially those 
who desire to devote part of their leisure to the attain- 
ment of such scientific, technical, artistic, or literary 
knbwledge as is most closely akin to their own busi- 
ness or profession, form a class for which the provision has 


hitherto been inadequate, and which sorely needed, and 
still needs, further help and guidance. 

In London part of the help ^us needed came from an 
unexpected quarter. In 1878 a Royal Commission was 
appointed, with Ihe late Duke of Northumberland as the 
c^irman, for investigating the condition of the City parochial 
charities. It was proved that many of them had become, 
under the altered conditions — social and residential-— of 
the present day, obsolete and useless. Doles and Christ- 
mas gifts, pensions and apprentice funds, and other like 
forms of benevolence which had once been of service when 
the citizens of London lived at their places of business, 
were no longer needed when the residents had flocked to 
the suburbs and lost all association with the London 
parishes. Moreover, the revenues of the charities had in 
many cases, owing to the greatly increased value of City 
projjerty, grown out of all proportion to any wants of the 
few remaining City residents. The Commissioners, e.p., 
refer to one parish, with a population of only 150 con- 
sisting chiefly of bank clerks, in which there was a pension 
fund of £1800 a year. Accordingly, ParUamont in 1883, 
mainly at the instance of Mr Bryce, passed the City 
Parochial Charities Act, which empowered a small body 
of Commissioners, after making due reservation of ecclesi- 
astical and other prior claims, to apply the revenues to 
other objects of utility more suited to the present needs 
and circumstances of the London })opulation. The sum 
of £155,000 was appropriated to the purchase of open 
spaces and recreation grounds in London and its suburbs, 
and a like sum to the establishing of Free Libraries and of 
Polytechnics. Besides the ca])ital sum thus expended, an 
annual revenue of about £50,000 was retained in the 
hands of the Commissioners, and has been employed in 
the maintenance and extension of similar institutions. 
The People’s Palace in Mile End and the Borough Road 
and Battersea Polytechnics aro among the best-known 
examples of the institutions which have thus been aided. In 
them provision has been made for evening classes and lectures 
of a varied and attractive kind ; for manual and industrial 
training in worksho|>8 and in class-rooms ; for gymnastics, 
and for field-naturalist, musical, debating, and similar clubs, 
as well as for drawing and design and other forms of art. 
There can be little doubt that these institutions, all of which 
aro crowded with students, are exercising an important and 
increasing influence on the intellectual culture of London, 
and especially on the career of the more thoughtful and 
more aspiring of young people engaged in commerce or in 
manufactures in the City and its environs. Other grants 
from the fund have b^n made, and will probably con- 
tinue to be made, at the discretion of the trustees, in aid 
of smaller classes and institutes, the colleges for working 
men and women, and the like useful objects. 

Another windfall became available in the year 1890, 
which had a large influence in extending the opportun- 
ities for the literary and the industrial improvement of 
young men and women after quitting the elementary 
school. In the previous year the Technical Instruction 
Act had empowered local authorities to supply, by means of 
rates, technical or manual instruction, and had defined such 
instruction as “ instruction in the principles of science and 
art applicable to industries, and in the application of 
specie^ branches of science and art to specific industries or 
employments.” But in 1890 certain locd taxation (customs 
and excise) duties having been directed to be paid to the same 
local account as the taxation probate duty, it became 
necessary to make legal provision for the distribution and 
application of the duties so paid. At first it was proposed 
by the Government to employ a substantial part of this sum 
in compensating publicans for the loss of their bumness. 
But Parliament showed great unwillingness to assent to 
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such an approjj^tion of the funds, and, mainly on the 
initiative of Mr A. H. Acland, the Local Taxation 
(Customs and Excise) Act was pa^NBled, practically permit- 
ting the application of the whole fund, softer the deduction 
of a fixed sum reserved for the superannuation of the police, 
to the encouragement of technical instruction as defined 
by the Act of 1889. The total annual sum thus available 
was nearly one million sterling, and it was placed at 
the disposal of County Councils and County Boroughs, 
in proportion to ^e ratable value of the property in the 
several populations which they represented. The share of 
London, which in 1890 was £162,572, has since increased, 
until in the year 1900 it amounted to £225,728, of which 
£180,000 is allotted to technical education. The County 
Council appointed a special Board for the administration 
of this fund, and has applied it in various ways. The 
estimated expenditure for 1900-1 includes (a) Technical 
departments of Polytechnics, including contributions 
towards the erection of buildings, £36,650; (6) other 
technical schools and institutes, £24,664; (e) establish- 
ment and initial equipment of new institutions, £22,000 ; 
(d) technical departments of public secondai^ schools, 
£28,470; (s) higher education, £3500; (/) county 
scholarships, £30,362; (g) teaching in Art, Science, 
Technology, and manual instruction, including scholarships 
and pioneer lectures, £16,506; (A) domestic economy, 
£5874; {») commercial subject^ £4798; {j) museums 
(art examples), £383; and {k) expenses of administra- 
tion, £7860. One of the cl^ features of the London 
scheme is the liberal provision of scholarships offered 
annually by the Technical Education Board. There are 
600 junior scholarships open to all London children under 
thirteen, and carrying with them the right of free education 
in some approved secondary or technical school, and in addi- 
tion a gratuity of from £8 to £12. Other scholarships — 
e,g,, intermediate, commercial, art and artizan, domestic 
economy, horticulture and practical gardening, and cook- 
ing — are also provided; the general principles of award 
being that the scholarships are open to aU residents in 
London, that boys and girls are alike eligible, and 
that the sum granted is |)artly expended in the jiay- 
ment of their fees in some school or technical college, 
and partly in a money payment in aid of the scholars’ 
maintenance during the period of study. The number 
of such scholarshiiJB granted in 1899 was 1710, and 
the total sum thus exi)endod by the Board was nearly 
£40,000. Throughout the country the sums of money 
thus specially assigned by the Act have been employed by 
the County Councils on educational objects more or loss 
akin to the industrial and commercial requirements of the 
several districts. Without precedents to guide them in 
the exercise of their novel trust, many of the Councils 
have tried various experiments — e,g,, in seaports, schools of 
navigation; in Newcastle and o&er places where great 
engineering works existed, the study of mechanical sciencejhas 
been helped, partly by providing laboratories and ap|)aratus 
and special teachers in existing schools, and partly by scholar- 
ships and exhibitions tenable in science colleges ; in rural 
districts, the study of agriculture and horticulture, and the 
encouragement, by the help of peripatetic lecturers and 
otherwise, of systematic instruction in dairy work, bee-keep- 
ing, or cheese-making. The total effect of this beneficent Act 
in reviving many local industries, in encouraging educa- 
tional enterprise and new forms of manual and scientific 
instruction, has already been powerfully felt, although the 
full application of the sp^ial fund thus reived from the 
Exchequer still yet awaits further experience, and may 
require some modifications in the plans originally tried. 

The influence of the Public Libraries Acts, of which the 
first was passed mainly at the instance of Mr William 


Ewart in the session of 1850, has been very ex- 
tensive and beneficial At first the maximum rate 
which the various municipalities were em[x>wered 
to levy was a halfpenny in the jjound, but 
the Act of 1892 removed this restriction and 
empowered the inhabitants to determine for themselves the 
amount which might be applied to this object. A rate of 
one i)enny b generally found to sufiice, but in Wigan the 
library rate h^ reaoh^ twoiKsnce in the pound. English 
munici^ities wore slow to recognize the great intellectual 
and social advantage of the Free Library, or to avail them- 
selves of the j)ermission given by the Act of 1850. In 
1860 there were only twenty-one such libraries and reading- 
rooms ; in 1870 there were thirty-five ; in 1880 fifty more 
were siddod. In 1890 the total had reached 187 ; and 
there are now 340 free libraries in England and Wales. 
Of these, 36 are in the metrapolitan districts. The U»tal 
number of volumes in use, for reference or for distribution, 
is about six millions. Manchester furnishes 280,000 ; Bir- 
mingham, 215,000; LiverjxK)!, 200,000; Leeds, 195,000; 
Sheffield, 1 10,000; Bristol 90,000; and Nottingham, 85,000. 
Most of these libraries are housed in costly and ccjiiveniont 
buildings provided by the several municipalities, and all of 
them are visited by increasing numbers of readers. It is be- 
coming more and more evident that the public library is 
an indispensable adjunct to the other agencies by which 
primary, secondary, and technical education are being 
promoted. Within the last few years the growth of 
pubfic libraries has been stimulated to a large extent by 
the remarkable munificence of a private citizen. Mr J. 
Passmore Edwards has devoted more than a quarter of a 
million sterling to the erection, maintenance, or equipment 
of libraries, picture galleries, or other kindred institutions. 
He has been singularly fortunate in the wise choice of 
objects, which are wholly outside the category of ordinary 
charities, and are all intended in various ways to help 
forward the intelligence and the social enjoyment of the 
people. 

No survey of the educational history of the Victorian 
era would complete if it omitted all reference to the 
remarkable increase of late years in the public ^ 
and professional activity and in the intellectual ^ 

influence of women. Access for the first time in 
English history has been found for them not only to the 
medical profession, and to high and responsible employments 
in the Civil Service, but also to many posts in connexion 
with commerce and with journalism; to engagements as 
librarians and secretaries, and as superintendents of skilled 
labour, in gardens, in offices, and in factories. Women 
have also been employed, both by the Central Education 
Department and by local Boards, as ins{)ectresse8 and 
organizing mistresses. In art also, and in literature 
and in scientific research, women have achieved success, 
and even eminence, to an extent unknown two or three 
generations ago. ]^sides new avenues to honourable and 
lucrative employment in professions and trades, there has 
been a large increase in the amount and value of the 
unpaid public services which women are now rendering 
to the community. Many have become members of 
School Boards and of Boards of Guardians, trustees of 
endowed foundations, or skilled administrators of charity. 
Some have been placed by the Government on various 
Royal Commissions of Inquiry; three were included in 
the Consultative Committee to be attached to the new 
Board of Education; and three have recently been 
nominated as members of the Senate of the University 
of London. In all of these ways, and in many others, 
women aro taking daily a larger and more important i^re 
in the public life of England, and are rendering signal 
service. It cannot be doubted that in this way the whole 
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community has been enriched by the application of powers 
and talents which, under other conditions, would ha^ 
remained undiscovered and therefore unused ; and that in 
enlarging the range of intellectual interests open to women, 
they themselves have found new opportunities of useful 
activity, and new means of adding to the dignity and the 
happiness of their lives. 

But all tliese important changes have presupposed as 
essential conditions increased educational advantages, and 
a higher standard of what is suitable and necessary for the 
instruction of girls. In the sphere of primary education 
the action of the Education Department has from the first 
boon favourable. The standards of instruction which have 
been prescribed from time to time have, except so far as 
needlework is concerned, been practically the same for girls 
as for boys. The qualifications of pupil teachers and for j 
head teachers of both sexes have, with a few unimportant 
exceptions, been identical. The total number of certificated 
mistresses recognized by the Board of Education is 36,435, 
as com][)ared with 23,439 certificated schoolmasters ; while 
of assistant teachers 4065 are young men and 22,671 are 
young women. This disproportion has a tendency to in- 
crease year l)y year, as a larger share in elementaiy work 
falls into the h^ds of female teachers. In this connexion 
it is interesting to consider the experience of the United 
States. The statistics of the American Bureau of Educa- 
tion include teachers of all ranks, from the kindergarten 
to the higher colleges and universities, and the last 

returns show that in all 131,750 men and 277,443 

women were engaged in education, and that the pro- 

Iiortion of men to women had since 1870 steadily 
diminished. In 1870 it was 42 per cent, in 1889 

it had fallen to 34*5 per cent, and in 1898 to 32 per 
cent In the Department of Secondary Education in 
England a like change is taking place. Fomerly all the 
more pretentious private “ seminaries ” for girls prided 
themselves on the number of visiting masters, who gave 
lessons in arithmetic, or history, or music, or astronomy and . 
the use of tlic globes. But in just the proportion in which 
a liberal education has become accessible to women, the 
need for masters is fast disap|)earing ; since it is a familiar 
fact of ex^iericnce that, given an equal amount of . 
knowledge, women are likely to be better teachers of ; 
the young than men, as they have greater natural apti- ! 
tude and a finer intuitive insight, enabling them to 
know the needs of childhood and to adapt lessons to these 
needs. What they know they can teach. The only reason 
why this fact has been so slowly recognized, is that the 
opportunities for obtaining sound and thorough scholarship 
were so long withliold. Of the public measures that have 
affected the intermediate education of women in England, 
one of the most efifective was the report of the Schools 
Inquiry Commission in 1867, in which the defects of girls’ 
secondary instruction were characterized as *‘want of 
thoroughness and foundation; want of system; slovenliness 
and showy su^ierficiality ; inattention to rudiments ; undue 
time given to accomplishments, and those not taught 
intelligently or in any scientific manner ; and a complete 
absence of proper organization.” In the Endowed Schools 
Act of 1869 there was inserted the 12th clause, ‘‘In 
framing schemes under this Act provision shall be m^e, as 
far as conveniently may be, for extending to girls the 
benefits of endowments.” The last report of the Charity 
Commission shows that, in obedience to this clause, 
eighty-two now secondary schools for girls had been 
established, and that sixty-two other schemes contam inter 
alia special provisions for enabling girls to share, either 
by scholarships or otherwise, the advantage of ancient 
grammar school endowments. Schemes for some of the 
wealthier foundations, notably St Paul’s School and 


Christ’s Hospital, provide liberally for the future applica- 
tion of large funds to the maintenance of secondary and 
higher schools for girls. The opening of Ihe local * 
examinations of the two Universities to girls has already 
been referred to, and has had a marked effect in raising 
the standard of efficiency in the intermediate schools 
for girls. In 1874, when the public had been much 
impressed with the serious revelations of the Schools 
Inquiry Commission, Mrs William Qrey and her sister 
Miss Bhirreff, with the subsequent aid of Miss Mary 
Gurney, founded the Girls’ PubUc Day School Comj^any, 
with a view to familiarize the public with an improved type 
of schools. The experiment has proved remarkably suc- 
cessful The company possessed in 1900 thirty-three high 
schools, with upwards of 7000 pupils; and its example 
has be^ followed in many places, where schools of a 
similar character, under the care of qualified teachers and 
the government of responsible public bodies, have been 
founded independently. Before this effort, two pf the 
most remarkable institutions for the secondary instruction 
of girls had furnished the pattern which the com^jany to a 
large extent followed. The Ladies’ College at Cheltenham 
had lieen founded in 1854, and under the skilful super- 
vision of Miss Dorothea Beale had grown into one of 
the most important institutions in England. It is 
unrivalled in the completeness of its material equipment, 
in the qualifications of its teacheis, and in the successes it 
has won in all the most important examinations open to 
women. Including its kindergarten and its training 
department for teachers, it numbers uj)wards of nine 
hundred pupils, of whom about half are boarders, and the 
rest are the daughters of residents in Cheltenham, many 
of whom have settled in the town and neighbourhood for 
the express purpose of availing themselves of the exceji- 
tional advantages which the college offers. The North 
London Collegiate School for Girls, which originated in 
the remarkable efforts of Miss Frances Buss in the year 
1850, and which has gradually become a public foundation 
school of a high type, has served as a model, since largely 
imitated by the founders of local high schools for girls. 
Bedford College and Queen’s College in London were 
established in 1848, wi^ a view to place opportunities of 
higher education within reach of girls who desired to 
prolong their education beyond the ordinary term of 
school-life; and the names of Professor F. D. Maurice, 
Charles Kingsley, Miss Anna Swanwick, and Miss Frances 
Martin have been honourably associate with the early 
successes of these institutions. 

But the most important aid which women have received 
in regard to advanced (education has been furnished by 
the English and Scottish Universities. In 1867 the first 
attempt was made to establish in England a college of 
University rank for women. A house was taken at 
Hitchin, midway between London and Cambridge, and 
fitted for the reception of six students. In 1873 the coUege 
was removed to new premises at Girton, near Cambridge. 

By successive additions it has been enabled to receive 150 
students, and it will probably be still further enlarged. 
From the first the governing body of Girton College, 
prominent upon which were Miss £^y Davies and Le^y 
Stanley of Alderley, sought to avail itself to the fuU 
of thq academic education provided by the University, 
and to maintain the standai^ of learning in the collie 
on the same level as that prescribed for men. In 1871 a 
similar enterprise was started under the care of Miss A. J. 
Clough, who took a house at Cambridge to prepare students 
for such examinations as were then open to women, and in 
this way established the institution known as Newnham 
College, which has been from from time to time enlarged, 
until it contains three hidls of residence and accommoda- 
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tion for 150 students. Both colleges are thriving, and 
have always been well filled. In some minor respects 
the arrangements of Newnham are more elastic than 
those of Girton, since its students are not all required 
to pass through the reg^r University curriculum. But 
from the first both institutions have sought recognition 
from the University; and steps were t^en to obtain 
for the students of the colleges admission to the exam- 
inations for degrees. At first personal application was 
made by Qirton to the examiners, with the cognizance 
of the Council of the Senate, requesting them to examine 
some of the college students, and to conduct the vivd voce 
examination, reporting on the attainments of the students 
according to the University standard; and up to 1881 
degree examinations were carried on by the courtesy of 
the examiners, on an informal but stricUy regular system, 
simultaneously with those of undergraduates of the Uni- 
versity. In 1881 the Senate by formal grace extended 
to women the Little-go ” and the Honour examinations, 
though not the examination for the ordinary degree ; and 
since that date the students of both colleges have been 
admissible to the Previous and to the Tri |)08 examina- 
tions, and have received from the University a formal 
certificate attesting the result of the examination, though 
not at present conferring the actual academic title. 
The total number of students admitted to Oirton from 
the time the college was opened till 1901 was 757, of 
whom 496 obtained honours according to the Cambridge 
University standard, 146 having {lassed in the Classical 
and 134 in the Mathematical Tripos, and others in 
History, Medimval and Modern Languages, or Natural 
Science. Newnham Collie also secured between 1880 
and 1900 upwards of 500 places in the Tripos examina- 
tion. In the single year 1899, 12 students passed in the 
first class, 29 in the second, and 20 in the third, besides 
3 students who attained the standard qualifying for the 
ordinary degree. 

The University of Oxford has followed the example of 
Cambridge somewhat slowly and gradually, but with very 
notable results. Three colleges for female students have 
been established — Somerville College, Lady Margaret 
Hall, and St Hugh’s Hall. The University instituted 
special examinations for women in 1875; but in 1884 
these special examinations were practically abolished, and 
a statute was passed in Convocation opening to women 
the ordinary Honour Moderations (Classics and Mathe- 
matics), and the Final Honour Schools of Mathematics, 
Natural Science, and Modem History. In 1886 women 
were admitted to Besponsions, in 1888 to the Honour 
School of LitervB Hv/nurnwres, in 1890 to the Honour 
School of Jurisprudence, in 1893 to the Honour Schools 
of Theology and of Oriental Studies, and in 1894 to 
the remaining examinations for the degree of B.A. In 
all, between 1884 and 1900, 56 women presented them- 
selves for honours at moderations in Chivies, and 17 in 
Mathematics; for final honours, 146 in Modern History, 
22 in Natur^ Science, 7 in Mathematics, 17 in Literce 
IIvmmioreB^ 2 in Jurisprudence, 22 in English Language 
and Literature, and 47 in Modem Languages ; of these, 66 
passed in the first class and 119 in the second at the 
Final Honour School. 

HoUoway College, near Egham, founded and muni- 
ficently endowed by the late Mr Thomas Holloway in 
1876, has taken high rank as a college for women, and is 
recognized as one of the schools of the University of London 
in the Faculties of Arts and S^nce. In the year 1899 
it had 108 students, and a lai§s staff of professors a.nd 
lectoiers. It is exceptionally rich in scholarships, of which 
12 are open for competition on entrance, and 2 others for 
students of merit in the college. 
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The University of London, as a comparatively modem 
institution, unhamjKjred by tradition or ancient statutes, 
has found itself free to take a step which has at present 
proved impossible in the two older Universities. In 1878 
the Senate, with the concurrence of Convocation, obtained 
from the Crown a charter enabling i)erROus both 
sexes to graduate in all the Faculties on perfectly equal 
terms. Up to the year 1900, 5185 women passed the 
examination for Matriculation, 1383 the Intermediate 
examination in Arts; 861 obtained the full degree of 
B.A., and 63 that of M.A. In the Faculty of Science, 
266 passed the Intermediate examination, and 145 ob- 
tained the degree of B.Sc., while 9 proceeded to tho 
D.Sc. degree. In Medicine, 74 obtained tho degree of 
M.B., 21 that of M.D., and 23 that of Bachelor in 
Surgery. 

The example of the London University has since* been 
followed by the Victoria University, by the Scottish and 
Welsh Universities, and by Durham University, with which 
is now incorjiorated the flourishing College of Science in 
Newcastle-on-Tyne. The Universit}' of Birmingham also 
receives as students, and admits as windidates for degrees, 
women as well as men. Proposals have sometimes been 
put forth by influential jiersons for establishing a women’s 
University. But they have not proved acceptable to aca- 
demic or public authorities, nor indeed to women them- 
selves. Women’s colleges supply already a great want, 
and they will probably increase in numl^r and in 
usefulness. But for a women’s Universitg^ which shall 
give a separate feminine degree, and set uj) a special 
standard of liberal education 8ui)posed to be adapted to 
the intellectual needs of w^omcn only, there is at present 
no general demand. Nor is it probable that such a 
demand will arise in any pratitical form until philosophy 
and experience shall have enabled us to differentiate the 
mental characteristics of men and of women, and to deter- 
mine in what dc]jartments of human knowdedge each of 
them should be encouraged or required to excel. Mean- 
while the chief advocates of the intellectual progress of 
women arc content to ask the Universities to afford 
access to the same variety of optional courses, and the 
same rigorous tests of attainment wdiich exjierience has 
shown to be needed by mom, and thou to leave female 
students at liberty to exercise their own choice. Hitherto 
the British Universiti(*s have given a generous response 
to this appeaJ, and there can be little doubt that in any 
future development of academic institutions in England 
the claims of women to share in the highest intellectual 
privileges will be more and more recognized. 

It is right to record hero a recent and significant fact 
in the history of educational endowments. Mr Pfeiffer, 
a London merchant, and his wife, Mrs Emily 
Pfeiffer, determined in 1884 to bequeath the 
whole of their residuary estate, amounting to meatibr 
nearly ^70,000, “ to charities and educational wom§a*M 
establisWents on behalf of women, and 
women solely ” ; and the will expressly [s|)ecifiod 
that what the testator desired most was the intellectual or 
professional training of women, ** theirs being to my mind 
the great influence of the future.” The j^ersons entnisted 
with the distribution of this fund were the Vice-President 
of the Council of Education, Miss Anna Swanwick, and 
the writer of this article. The bequest became available 
in 1890, and under tho sanction of the Court was distri- 
buted, in sums varying from £2000 to X5000, to Girton 
and Newnham and Somerville Colleges, the training 
colleges tor secondary teachers at Cambridge and in 
I^ndon, Bedford and Queen’s Colleges, the Halls of 
Residence for women students attach^ to Universities 
and Colleges in London, Edinburgh, Dublin, Cardiff, 
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St Andrews, and Aberystwyth, the London School of 
Medicine for Wome^ the College for Working Women, 
and similar institutions. In ^ way, either by the 
erection of new buildings or by the establishment of 
studentships and prizes, substantial help has been given to 
some of the most promising of the modem enterprises by 
which the intellectual advance of women has been stimu- 
lated in the United Kingdom. 

Recent years have witnessed a great change in the state 
of public opinion in regard to the professional qualifica- 
tions of teachers. That teaching is a fine art, 
Tuning underneath its rules and processes there lie 
ua cb tn, principles which deserve investigation, and that 
the skilled practitioner is distinguished from the 
unskilled by his knowledge of the history and philosophy 
<jf his art, and of the reasons why some methods of instmo- 
tion and discipline are right and others are wrong, are 
tmths which are being slowly recognized by public authori- 
ties, as well 08 by teachers themselves. The full apprecia- 
tion of the im|K>rtance of training l)egau at the lower end 
«)f the sochil scale. Shuttleworth and Tufnell in 1846 
urged the necessity of special training for the primary 
teacher, and hojK^d to establish State Training Colleges 
to supply this want. The ojqx^sition of the Churches 
2 prevented the fulfilment of this design, and the one college 
at Battersea which was founded as an experiment was soon 
transferred to the National Society. Before this. Bell and 
Lancaster had made arrangements in their model schools 
for the reception of a few young peoifie to leam the system 
by i^ractice in the schoohoom, and to pursue their studies 
in the after hours. In Glasgow, David Stow, who founded, 
in 1826 the Normal Seminary which afterwards became 
the Free Church College, was one of the first to insist on 
the need of systematic professional 2 )rc 2 )aration. The re- 
ligious bodies in England, notably the Established Church, 
availed themselves promptly of the failure of the central 
Government, and 12 diocesan colleges for men and 16 for 
women have boon since established. In 1854 the British 
and Foreign School Society jdacod their establishments at 
the Borough Road and Stockwell on a collegiate footing, 
and subsequently founded other colleges at Swansea, at 
Bangor, at Darlington and Saffron Walden; the Homan 
Catholic Church provided two colleges for women and one 
for men ; and the Wesleyans two — one for students of each 
sex. Other training institutions have since come into 
being. The newly founded jjrovincial colleges of University 
rank have been invited by the Education Dejmrtment to 
attach normal classes to their ordinary course, and to make 
provision for 82 )ecial training and for suitable practice in 
schools for those of their students who desired to become 
teachers, but who pursue their general literary and scien- 
tific studies in common with other learners who are not 
intending to enter the profession. Thus the Education 
Department came to recognize two kinds of training insti- 
tutions — ^the residential colleges of the old type, and the 
day colleges attached to institutions of University rank. 
Both are subsidized by liberal grants from the Treasury, and 
are regularly inspected. The report of the Department for 
1899 showed that in that year there were 3700 students in 
residence and 1230 day students. As the period of training 
is two years, these figures show a yearly increment to the 
ranks of certificated teachers of about 2400. But this 
supply is insufiicient to meet the annual demand ; and 28'57 
2 )er cent, of masters and 51*18 per cent, of mistresses still 
enter the profession by serving as assistants and passing 
the certificate examination, but without receiving regular 
collegiate training. There is thus still need of more train- 
ing school accommodation, and this is being gradually 
famished by voluntary and municipal effort. But regular 
provision for training has hitherto been available for 


elementary teachers only. Fashions, either in social usages 
or in dress, descend rea^y from one stratum of society to 
a lower, but they seldom ascend ; and the accident wUch 
caused the earliest pedagogic experiments to be tried in 
connexion with the teachers of primary schools has led to 
a general impression that training was needed for lower but 
not for higher educational work. Hence it has happened 
that only dowly, and not without reluctance^ teachers and 
public authorities have come to the conclusion that a like 
training and discipline might with great advantage be 
made available in higher and interm^iate schools. The 
University of Cambridge in 1879 took a step which haa 
had far-reaching consequences in this direction. It en- 
trusted a specif syndicate with the duty of providing 
public lectures on educational principles and practice, and 
of examining candidates for a special teacher’s diploma. 
Since 1882 the University has awarded certificates in the 
theory, history, and practice of education to 60 men and 
1477 women. The University of London in 1883, and 
the Victoria University in 1895, instituted similar exam- 
inations; and in such great provincial colleges of Uni- 
versity rank as have been founded in Manchester, 
Liver 2 X)ol, Newcastle, Bristol, Birmingham, Nottingham, 
Leeds, and Cardiff, as well as in the older Universities, 
efforts are already made to 2 >rovide courses of special prepara- 
tion for secondary as well as for primary teachers. More 
recently, the University of Oxford has adopted a scheme 
for granting certificates in education. This scheme, while 
providing sixscial courses of instraction and a comprehensive 
syllabus of examination, insists on evidence of regular and 
continuous i^ractice in teaching under due observation as 
an indis 2 >ensable qualification for the University diploma. 
The two permanent institutions for the training of high 
school mistresses are the Maria Grey Training College, near 
London, and the Training College at Cambrid^; but 
several of the leading high schools for girls — ^notably the 
Ladies’ College at Cheltenham and the Datchelor School 
at Camberwell — ^have attached to themselves a training 
department which is becoming year by year more efficient. 
These institutions prepare their students for the Teacher’s 
Dqdoma of either Cambridge or London University. 
All these movements are symptoms of an increased 
sense of the need of skilled training for the teacher’s pro- 
fession, and all will be greatly strengthened and encour- 
aged by the clause in the Board of Education Act of 1899 
which provides for a public registration of qualified 
teachers, and for the gradual elimination from the profes- 
sion of those who are unqualified. But the question will 
still remain. How and where are the needful qualifications 
to be obtained, since the Government has not established a 
Training College of its own, and since it is hardly to be 
expected that the want will be BU 2 )plied by the voluntary 
efforts of societies or by private initiative! In Ijondon 
and some of the larger towns it is already proposed to 
a2>ply some of the funds available under the Excise Act 
to the training of teachers. It is to the Universities 
chiefly that the public has a right to look for at least a 
partial solution of this difficult problem. Experience is 
gradually revealing to us the conditions under which 
those corporations will be able to take an increasing share 
in the duty of giving professional training to teiMdiers, 
and thus to render new and signal services to the State. 
These conditions are : (1) that the function of the teacher 
shall be recognized as one of the learned professions, and 
take honourable rank with Law, Medicine, and Theolo^^ ; 
(2) that the University sh^ provide a Professor of Didactics 
or Pedagogy, whose duty it shall be, by means of post- 
graduate courses of study and by requiring 8;^tematic 
practice in the art of teaclmg under due supervision and 
criticism, to give to the future schoolmaster hoik a practi- 
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and a ^eoretical acquaintance ■mth the principles of respect of the non«educational and special interests pertain- 
his profettion ; (3^ that the UniTersity shall institute an ing to the several establishments. The need of such a 
e xam i na tion for all students who may have passed through simple measure of administrative reform has been strongly 
• the prescribed course, and that this examination shall set up urg^ upon the Government by three Departmental Com- 
a high sl^dard of qualification in regard to the practice mittees or Commissions — that on the Marine and Dock- 
and the l^tory of education, and to so much of mental and yard Schools, that on the Poor Law Schools, and that on 
moral philosophy qa stands in the closest relation to teach- the lleformatory and Industrial Schools ; but at present 
ing, whether considered as an art or as a science. The recommendations to this effect have only been adopted 
third of these requirements is already fulMed by Oxford in one case, that of the navy. By an agreement, the 
and Cambridge and by most of the English and Scottish annual inspection of the Marine Schools and of Greenwich 
Universities, although there is at present no general Naval School has been entrusted by the Lords of the 
agreement as to the ideal standard of professional qualifi- Admiralty to the Board of Education, and the result 
cations, or as to the best way of testing these qualifications, has proved so satisfactory as to furnish a very valuable 
In regard to the second of these conditions, the Univer- precedent for future imitation. 

sities of Edinburgh and St Andrews were enabled, by Notwithstanding the far-reaching effect of recent legis- 
means of the fund bequeathed by Dr Andrew Bell, lation, osi)ecially the establishment of a Board of Education 
to be the first British Universities to create a Professor- charged with the duty of co-ordinating the 

ship of Education; and the Victoria University has vari^ provision for primary, secondary, ^oiuatmry 

lately taken the bold step of establishing a special Chair, and technical instruction, theie is still, and 

whose occupant shall have the same rank as the other will probably long remain, ample room for 

Professors of Science or of the Humanities. But until all voluntary effort on the part of societies, and for per- 

three of the conditions here described shall have been sonal initiative on the part of individual thinkers and 

fulfilled, the British Universities will fail to exercise their teachers. The two great societies which took the lead in 

Intimate influence on public education, and will neglect promoting elementary education —the British and Foreign 

a great opportunity of ennobling and liberalizing the School Society, founded in 1808, and the National Society 

teacher’s profession. for educating the poor in the principles of the Established 

Among the administrative reforms yet needed there is Church, founded in 1811 — still continue to flourish and to 

one which will probably engage the early attention of render valuable public service, although the area of their 

Parliament, ^veral of the great departments useful action is practically restricted to the vindication of 
public service are incidentally and in a the principles which they represent, the encouragement of 
ffptjnrtiS' subordinate sense concerned with education, voluntary effort, and the training of teachers, a work in 
and are at present in no official relation with which both societies, by means of their Normal Colleges, 

the central Board of Education. For example, Marino take a leading and effective part.. The Roman Catholic 

and Dockyard Schools have long been maintained at the Poor School Committee, and the Wesleyan Connexional 
various naval stations by the Board of Admiralty, with a Committee, are charged with their respective denominational 
view to supply elementary instruction to the children of interests, and co-operate heartily with the central govern- 
the sailors and workmen employed at those stations. The ment. The Natixynxil AsEOciation fm* the Prmivotimi of 
supervision of these schools has for many years been Secondary aid. Technical Education h»s given a powerful 
entrusted to the Chaplain of the Fleet and to various stimulus to jjublic oj>inion, and has l>een of s|>ecial service 
naval officers. A like arrangement has long prevailed in furnishing information to County Councils in relation 
in the army. The Local Government Boar^ under to the duties which the Local Taxation Act cost u{)oii 
which the Poor Laws are administered, is necessarily con- them. Other Voluntary societies have been formed with 

cemed with the maintenance of schools for all the children a view to give grater solidity and corporate life to 

whose maintenance is chargeable to the rates, and this the teaching profession itself. The Head MasierB' Con^ 

Board has its own staff of insiJectors, both for workhouses ference^ which met for the first time at Uppingham in 1869, 

and for workhouse schools. The management of industrial at the instance of Mr Tliring, has become in the course of 
and reformatory schools falls within tho province of the years very influential, by holding ijeriodical conferences, 
Home Office, which is reai)onsible for the efficiency of those and by concentrating for the benefit of tho schools and of 
institutions, but which is in no sense aided or advised by the public at large tho exiHjrience and knowledge of 
the Bo^d of Education, The newly-constituted Board headmasters of the public schools of the highest rank, 

of Agriculture also is in a ijosition to exercise much Another society, the Imorporated AsB^mation of Head 

influence over rural education. It is manifest that in MaBtevB (1890), admits to meml^ership a larger body of 

all those departments of the public service which have teachers enga^ in endowed or other public secondary 

been created for other thau educational objects, and have schools. It numbers 450 members, and in connexion with 
nevertheless been incidentally charged with educational recent legislation affecting the work of the Board of 
responsibilities, there should h& estaWished such a rapport Education, the registration of teachers, and the organization 
between them and the Board of Education as would of higher grade schools, its representations to the Govem- 
result in a division of labour and in greater administrative ment and to the public have exercised considerable influence, 
simplicity. If all the schools under the care respectively The ABsodation of Head MistreEseB of EMowed and Pro- 

of the War Office, the Admiralty, the Local Government prieta/ry Sc/iooIb was organized in 1874, with Miss Buss os 

Bo^d, the Home Office, and the Board of Agriculture its ffi-st president, and numbcjrs 180 members. Other 

were subject to the visitation of H.M. Inspectors, and to societies, such as that of Head Masters of Private Schools, 
tho sgynft tests and influences by which public elementary of Higher Grade and Science Schools, and of Preparatory 
schools are yearly controlled and improved, many advan- Schools respectively, have since been founded, with succesa- 

tages would accrue. There would be less waste of power ; ful results. The College of Preceptors, a chartered 

the schools and teachers would benefit by stimulus and society chiefly composed of private teachers, was incor- 

comparisou; and the several public departments would be porat^ in 1849, and was one of the first professional 
relieved of a duty which they are not in a position to bodies to institute regular courses of pedagogic Icctu^, 
fulfil satisfactorily. Moreover, they would yet retain, as and to award after due examination the titles of Licentiate 
recognized local managers, all their present influence in and Associate to teachers. It has also, by means of its 

S. HI. — — 85 
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system of examining pupils, given a valuable stimulus to edu- 
cational progress, especially in many schools which, while 
distinctly above the rank of elementary, have not availed 
themselves of the Oxford and Cambridge local examinations. 
The conferences and discussions which are held at the col- 
lege during each session have proved of considerable value, 
both as a help to the members and other teachers in dealing 
with professional problems, and also as a means of enlisting 
the attention and symi>athy of the general public in relation 
to these problems. By far the largest of the profes- 
sional associations is the NatwnaX Union of Tea/cherB, It 
was established in 1870, and is composed mainly of 
teachers engaged in public elementary schools. It has 20 
district unions, 430 local associations, and nearly 44,000 
members \ and it holds in turn at each of the great pro- 
vincial centres an annual conference, generally attended by 
1500 members. It has a considerable revenue, and main- 
tains two orphanages, a system of annuities, and a provident 
fund. Three of its most active officers became Members 
of Parliament. 

All of these are sectional organizations, concerned mainly 
with the professional interests of one class of teachers. All 
of them have tended to promote mutual helpfulness 
and a sense of corporate life among particular groups 
of members of the teachers* calling. One only of the 
professional associations has a broader and more compre- 
hensive design. The Teacli/ers' Guilds founded in the year 
1885, aims at bringing together teachers of both sexes and 
of all ranks. It has held from time to time many in- 
fluential ])ul)lic mootings and discussions on questions of 
educational principles and jxdicy, and it already numbers 
4300 members. It has sought from* the first to associate in 
one strong society teachers of all classes ; it has concerned 
itself rather with those problems and discussions which are 
common to all enlightened teachers alike than with the 
narrower professional or pecuniary interests of particular 
classes of teachers or of schools. The combined effect of 
all those efforts will probably be to raise the profession in 
public repute and influence. It would be a misfortune, 
however, if it tended to create a close profession, or to 
exclude from the ranks of teachers iiersons distinguished 
by originality, enthusiasm, and natural aptitude, though 
unqualified by formal membership. The National Homs 
Evading Union^ a society which seeks, by the formation of 
local centres for reading, and by the suggestion of lists of 
books, to encourage oflbrts after self-improvement, exer- 
cises a beneficent and increasing influence in many parts 
of England, especially in places and among persons 
remote from the chief centres of educational activity. It 
now numbers 13,500 members. The Working ifen’s 
College^ founded in 1854 by Frederic Denison Maurice, 
and the College for Working Women have proved to be the 
exemplars of many similar institutions in London and the 
provinces. 

In estimating the various agencies by which, in England, 
educational progress has been influenced, it is impossible 
Compoth ^ overlook the importance of the opening 
iiomiortbeoi various employments in the public service 
puktte to general competition,, The number of persons 
—rvice. engaged has increased as new departments 
have been created and new functions have been assumed 
by the central Government The aj>}K)intment to these 
offices once rested largely in the hands of the political 
heads of the several departments, and entailed consider- 
able responsibility. In 1853 Sir Stafford Northcote 
and Sir Charles Trevelyan reported on the unsatisfactory 
results of this system, and recommended the formation of 
a separate and independent Board to tost the fitness of 
candidates for public employment in certain offices. In 
1855 the Civil Service Commission was created, and for a 
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time its duties were limited to the holding of qualifying 
examinations and to the ascertainment of necessary facts 
resp^ing age, health, and character. In 1859 the Civil 
Service of India was thrown open, mainly at the in- • 
stance of Lord Derby, the Secretary of State for India, 
and with the energetic support of Macaulay, whose own 
experience during his four years of office (1834-1838) as 
legal member of the Supreme Council of India had led him 
to take great interest in the question. Since that date ^ 
principle of open competition has been applied in suc- 
cession to many branches of the public service. In 1870 
an Order in Council made it applicable to home clerkships 
generally, as well as to many other offices; and more 
recently candidates for the colonial, the naval, and the 
military services have been examined by the Civil Service 
Commissioners. The following statistics are from the 
report of the Commission for the year 1899 : — ^In all, 
38,739 cases have been dealt with, of which 11,478 were 
those of candidates nominated singly, 4891 were nomin- 
ated to compete, and 22,360 were examined fqr open 
competition. Of these, 3306 succeeded at an open 
competition, and 7094 in the restricted competition 
after nomination. The list of offices thus rendered 
available includes clerkships in the Foreign and Colonial 
Offices, the Treasury, and the higher departments of the 
public service, the Indian Civil Service, commissions in 
the army and navy, surveyors, dockyard schoolmasters, 
writers, post and telegraph clerks (male and female), and 
many minor offices in all the Government departments. 

The effects of this great revolution in the administrative 
work of the State are far-reaching, and cannot even yet 
be fully estimated. The first and most obvious is that 
thereby Ministers and members of Parliament are saved 
from much importunity, and from a personal responsibiUty 
which it was very ^fficult for them to exercise with 
entire fairness and a sole regard to the public interests. 
The practical abolition of favouritism and of personal 
patronage in Great Britain has in itself done much to 
purify ^ public service and to satisfy the national sense 
of justice. As a democratic measure, the invitation to 
persons of all classes, without distinction of rank or social 
position, to compete on equal terms for honourable employ- 
ment, has been generally welcomed and valued, ^ere 
can be little doubt that an effective stimulus has been 
given to the efforts of many young people towards self- 
improvement, by the opening of a career as a reward and 
an encouragement to intellectual merit alone. There 
remain, however, some questions to which experience has 
not yet given a final answer, although the evidence which 
has been already accumulated is weighty and, on the whol^ 
highly encouraging. They are : (a) Is the effect of the 
system to give to the State a more capable and better 
qualified bc^y of public servants than would be procurable 
under other conditions 1 (h) What effect has open com- 
petition had on the character of the education in the 
schools and colleges from which the candidates are drawn 1 
and (c) How far has it tended to improve or to lower 
the national estimate of the true worth of education, 
and its relation to the active business of lifel To the 
first question the answers are not absolutely unanimous. 
There will always be some cases in which the system of 
selection by competitive examination appears to be unsatis- 
factery. But, exeeptie excipiendie^ the general testimony of 
experience is emphatically favourable, and leads to the 
conclusion that on the whole the system does succeed in 
bringing to the front the best men. The warmest advo- 
cates of the system cannot, however, overlook its necessary 
limitations. There are virtues which do not ^pay** in 
examinations, and there are grave faults of character vdiich 
cannot be detected by any examination, and yet which are not ' 
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incompatible with inteUedml suGo^ Manline8s» courtesy, 
promptitude, flexibility of mind, a conscientious sense of 
, duty, and a respect for the feelings and the rights of others 
are valuable and indeed indisi)en8able attributes for an 
efficient public officer either in the civil or the military service. 
But these are precisely the qualities which no conceivable 
system of examination can adequately test. We can examine 
only what is examinable. The qualifications which can be 
tested by examination are accurate knowledge, general in* 
telligence, ability to think and to express the result of 
thinking in an orderly, coherent, and logical way. These 
qualifications are not less valuable than the others, and are 
at least as likely to coexist with them as to be possessed 
indei>endently. And on this point the judgment expressed 
by the Civil Service Commissioners in their thirty-third 
report is on the whole ratified by subsequent experience 
and by the general verdict of responsible statesmen and of 
the public. The Commissioners say : — 

** We think it sufficient to refer to the reports of the Royal Com* 
mission on Civil Establishments, the report of the Public Service 
Commission (India), and the statements of the military authorities, 
which show that the persons selected by means of our examinations 
are well qualified for the public service. The Royal Commissioners 
on Civil Establishments, in their second report, |)aragraph 32, say 
of the lower division clerks : * As stated in our former report, 
paragraph 109, wo are of opinion that the young men of this grade 
who nave entered the service since the Order in Council of 1876 are 
of excellent quality and capacity.' This statement is further con- 
firmed by the fact that out of 3241 men clerks appointed between 
1876 and 1888 only 23 have been rejected on nrobation on the score 
of inefficiency. A favourable opinion is also expressed of the 
officers of the higher division in paragraph 109 of the first report. 
The Public Service Commission (India) reports that * on more than 
one occasion inquiries have been made by Government into the 
working of the competitive system, with the result that it has been 
generally acknowledged to liave procured for the ranks of the 
Indian Civil Service officers who, as a body, are eminently quali- 
fied for the performance of the duties which devolve upon tWm, 
and many ot whom have earned a reputation for administrative 
capacity of a high order.' They believe themselves to be justified 
in the conclusion that, ' apart from questions of detail as to the age 
of candidates, and the subjects, standards, and conditions of ex- 
amination, the general results of competition, as applied to the 
India Civil Service, have been satisfactory, and that the system 
should accordingly be maintained.’ We nave reason to believe 
that the military authorities are equally satisfied with the officers 
who have entorra the army by means of our examinations." 

The medical officer who in 1900 examined the selected 
candidates for the Civil Service of India reported most 
favourably of their physique. He said; *‘They pre- 
sented no indication of physical depreciation or damage to 
be attributed to the influences of study. For the most 
part they presented the evidence of vigorous health, and 
bore the stamp of the University and the public school” 

The CivU Service Commissioners provide for several 
grades of examination, which may roughly be described 
as falling under one of these five heads : — 

(1) Univernty type : Indian CivU Service and Class I. 

of the Home CivU Service. 

(2) First Qra^ or PMic School type : Army and Navy 

E xa mi nations, c.^., Sandhurst and Woolwich. 

(3) Second Grade School type : Second division clerks. 

(4) Elementary School type: Boy copyists and minor 

offices. 

(5) TecJmiocU and Profemonal grovpe : Various special 

examinations. 

The subjects and the scope of these several examinations 
are in aU cases determined by the Commissioners, after fuU 
communication with the hea^ of the various departments 
concerned and with the Treasury. 

It is important to consider the influence exerted hy the 
competitive system on the aims and work of the plac^ of 
education from which the ranks of public servants are from 
time to time recruited. At first there was on the part of 
teachers and professors a dispositioD, eaaUy explicable, to 
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object to the setting up by any external body of an inde- 
pendent standard of attainment ; and the examinations of 
the Civil Service Commissioners were for nearly thirty 
years practically ignored by University authorities and 
by the masters of the great public schools, notwithstand* 
ing the great variety of optional subjects (^ered to candi> 
dates. Hence iiarents who desired to obtain commissions 
or public employment for their sons were fain to resort to 
private tutors, who made it their business to understand 
thoroughly the conditions of success in examination, 
and who often achieved great success in {lassing their 
candidates. They were sometimes vaguely denounced 
as crammers,” and their methods as contrivances for 
enabling young learners to deceive the examiners by the 
appearance without the reality of knowledge, and by crude 
and hasty efforts of memory rather than by diligent and 
solid study. There was no doubt some real danger in this 
direction, a danger from which the Universities themselves, 
in preparing undergraduates for Honour examinations, are 
not wholly free. But the best of the private tutors sought 
to guard against jjossiblo evil of this kind, partly by 
declining to accept as pupils youths who, owing to deficient 
preliminary training or to any other cause, had no reason- 
able prospect of succeeis, and partly by insisting on diligent 
attention to a serious course of study and discipline, such 
as would enable candidates to systematize and arrange their 
knowledge and express it in the best form. Nevertheless 
it has»b(^n more and more strongly felt that the break in 
the continuity of a youth’s studios caused by his premature 
removal from a public school or a University to a private 
teacher had often an unfavourable effect both on his moral 
and his intellectual discipline. Hence it has become 
evident that the standard of qualification required for 
entrance into the public service ought to be as nearly as 
possible assimilated to the standard which is attained in a 
good school. To a large extent this object has been 
achieved On the one hand, all the recent {xilicy of the 
Commissioners has been in favour of taking the course 
prescribed in the Universities and public schools, from which 
the candidates are recruited, as the best practical measure 
of the qualifications which ought to bo required at the 
competitive examination. And on the other hand, the 
public schools and University authorities have co-operated 
with the Commissioners by widening their ciuriculum, and 
helping to render the services of special tutors outside the 
schools to a large extent unnecessary, except in the case of 
special technical departments. On this ix>int the testimony 
of Dr Magrath, the Ptovost of Queen’s College, and lately 
the Vice-Chancellor of the University of Oxford, is sig- 
nificant and valuable. He says : — 

** I strongly feel that, as at present conducted, the higher of 
these examinations directly and efficiently contribute to the 
maintenance of a considerable element of general culture in the 
studies of those schools in England which keep their pupils to 
seventeen or beyond. The excessive and unreasonable desire for 
the introduction of what are called useful, 4.6., professional, sub- 
jects into all forms of education, from the highest to the lowest, 
would, I believe, have much more extensively affected the cur- 
rionla of these spools if the Civil Service Ciomniissioners had not 
fruned their examinations with a view to securing for the higher 
class of posts in the service those who have received the best 

g eneral eduoation. It is a curious example of the funny para- 
oxioal way in which we blunder eventually into the best course, 
that it was not professional educators, or even members of what 
might be called our educational hierarchy, who have brought about 
this result, but persona appointed to secure fair play among those 
who aimed at aaministrativo posts thrown open on the abolition 
of patronage and favouritism. It is the fact that these posts have 
been secuAd to a large extent by lower middle class men who 
have had the ability and the good fortune to be able to continue 
their general studies for a longw period than usual, which has set 
before the parents of such boys an object of ambition on the 
boys* behalf which has stimulated tliese parents to make often 
very considerable efforts to secure for their sons such educational' 
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adyantam as might anable them to compete with aome degree of 
auooeae for these posts ; and this result has reached already down 
to schools of a much lower educational class than could have been 
supposed to be affected by it. Its effects have been, I think, 
wh^y beneficial.*' 

To this weighty experience may be added that of Dr 
Warre, the hei^master of Eton, who says, in reference to 
comi)etition for the army ; — 

* The army examination has had a very considerable influence 
here. It has caused the institution of an army class, the aim of 
which is to send boys straight from the school to Woolwich and 
^iaudhurst, saving them from having to go to a private tutor for 
s{>ecial preiwration. 

**Thc institution of the army class has reacted distinctly upon 
the school and its work. Formerly tlie boys who chose the army 
i'or their profossiou (mostly vigorous and high-spiritetl lads) were 
as a rule the idlest and tue most diifioult to manage, and con- 
sequently maintained a low standard of industry and discipline 
and of interest in their work. The army class has changed all 
this, and those lads are now among the hardest working and 
steadiest in the school. 

** This has had its effect upon the rest. The consequence, briefly 
stated, is that the rank and file throughout the school do better as 
rc^rds work. The general average of work has, in my opinion, 
distinctly inijtroved in the last ten years, and among the causes I 
think that the institution of the amiy class has no small share, 
and tiiis is therefore due to the public competition for entrance 
into Woolwich and Sandhurst." 

In another groat public Hchool — that of St Paul’s in 
London — the master of the army class ]x>ints out “that 
although the aim of the fonu is mainly admission to 
Woolwich, and is based uixm the syllabus of the Wool- 
wich Entrance Examination, not more than two-thirds of 
the boys are candidates for the army. Others desire to 
])roceed to Coo{)er’s Hill, the City and Guilds of Loudon 
Technical Institute, or the navy as engineer-students, 
or to prepan) for such examinations as the Institute of 
Actuaries, in which mathematics play au im]K)rtant part 
In resjiect of the qualities of character and intellect, the 
army form may be fairly taken as representative of the 
school as a whole, and discipline is maintained with the 
same ease. The intimate association of the two elements, 
the military and the civil, Ix^neflts the whole form, and 
the boys in this dejiartment have always taken a pro- 
minent part in the athletics of the school.” From many 
quarters other evidence comes showing that, in the opinion 
of the teachers, the examinations of the Civil Service Com- 
missioners liave been much improved, and that as ex^jerience 
grows there is greater similarity in aim and method be- 
tween the views and ])lans of good teachers and the re- 
quirements of the Civil Service Commissioners. 

The last quarter of the 19th century was characterized by 
considerable activity and pnxluctivonoss in the literature 
of education. Except Ascham’s SchotemoBtery 
Bduea- Mulcaster’s Fonitions^ Milton’s Tractate, and 
iiitUmtmw. TkofughtSy the England of former genera- 

tions had contributed little to |)edagogic theory. 
But in recent years contributions to the history, the 
]>hiloBophy, and the practice of education have been very 
numerous in Great Britain as well as in Germany, France, 
and the United States. For a general bibliography of the 
subject the student will do well to consult, in German, 
W. Rein’s EncyclopMUchee Haw^meh des Padagogth, and 
K. A. Schmid’s Encgdqpddta der gemmmtm ErziehuTiga- 
v/nd UnterrkhUfweMm ; in French, F. Buisson’s Dictum- 
imire de p^dagogie ; and in English, W. S. Munroe’s 
Bibliography of EdumUon, Henry Barnard’s English 
Pedagogy, and Sonnenschein’s Cydopoedia of Education, 
The history of the growth of ideas and theories on educa- 
tion can best be studied in Professor S. Laurie’s Historical 
Survey of Pre-Christian Education and Life of Comcnius, 
Oscar Browning’s Educational Theories, H. T. Mark’s 
OuAvnes qf the History of Educational Theories, Com-. 
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payr^’s History of Pedagogy, Mahaffy’s Old Greek Educch 
tion, and Donaldson’s, Hailmaun’s, or Joseph Payne’s 
History of Education, J. B. Mullinger’s The Schools of 
Charles the Great, J. H, Newman’s Itise and Progress of 
Universities, R. H. Quick’s Educatu/ncU Reformers, J. M. 
Leitch’s Practical Educationists, Sir J. K. Shuttleworth’s 
Four Perio(h of Education, Matthew Arnold’s article on 
“ Schools ” in Humphry Ward’s Reign of Queen Victoria, 
and his Popular Education in France and oflScial 
Reports to the Education Departrneni, edited by Lord 
Sandford, Stanley’s Life of Dr Arnold, Meiklejohn’s Life 
of Dr Andrew Bdl, Lupton’s Life of Dean Colet, thi^ 
Lives of Pestalozzi, by De Guimps, Dr Biber, and Karl 
von Raumer, John Morley’s Roussean, J. P. Richter’s 
A^vtoliiography, Hugh Miller’s My Schools and School- 
masters, Sir Henry Craik’s 2'he State and Education, 
the volumes of Special Reports issued by the Board of 
Education, and the series of Great Educators published 
by Heiuemaun. From the theoretical or sjjeculative as 
well as the practical side, other additions to educational 
literature have l)oen Herbert Spencer’s Education; In- 
tellectual, Moral, and Physical, Bain’s Education as a 
Science, Herbart’s Science of Education, F. Frobol’s Educa- 
tion of Man, Pestalozzi’s Leonard and Gertrude, J. P. 
Richter’s Levana, the Re}X)rts of the American Canmittee 
of Fifteen, Educational Aims and Methods, and the 
Lectures 07i Teaching, delivered before the University 
of Cambridge by the present writer, M. Brel’s Quclques 
mots sur ^instruction pruhlique, Lloyd Morgan’s Psychology 
for Teachers, Edward Thring’s Theory and Practice of 
Teaching and Education and the School, President Eliot’s 
Educational Reform, and Professor N. Murray Butler’s 
l^he Meaning of Education, P. A. Barnett’s Comnmi 
Sense Applied to Education, and Bernard Bosanquet’s 
I^he Education of the Young (in the Republic of Plato). 
The official Reiiorts of Royal Commissions, notably 
those of the Schools Inquiry of 1867, Lord Cross’s Com- 
mission on Primary Education, 1887, and Mr Bryce’s Com- 
mission on Secondary Instruction, 1894, deserve special 
attention, and the Annual Reports of the Department 
now known as the Board of Education will always be 
found to give the latest financial and other statistical 
details res]:)ecting the number of teachers and scholars 
in the elementary and other schools under the supervision 
of that Department 

At the loginning of the 20th century the outlook on the 
future of English education is, though somewhat obscure,, 
full of promise. The latest Act of Govern- 
ment, constituting a central Board with i)Ower 
to co-ordinate the scattered agencies hitherto ^ 

concerned with public elementary schools, with 
science and art, and with technical education, as well aa 
with the administration of the Endowed School Acts, has 
possibilities of usefulness in it which are not yet fully 
realized. It will, it may be hoped, succeed in giving 
unity of purpose to the whole educational machinery of 
England, and will define the several duties of the School 
Boards, the County Councils, and other local authorities,, 
and their relations to the central Government and to each 
other. It wiU provide for the information of parents an 
annual register of qualified teachers and of approved 
schools. It will furnish large and equal opportunities to 
promising learners in all clams of the community to pur 
sue their studies and to cultivate their different powers and 
aptitudes. It will so far stimulate local authoritios as to* 
secure that there is as ample a provision of secondary as- 
already exists for primary schools all over England. It 
will afford to the public a guarantee of efficiency, by means 
of a judicious combination of inspection with examination^ 
following in this particular the weighty recommendation 
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of the Boyal Commission of 1895. “Education,” says 
the Report (yoL L p. 120), “needs organization, but it 
would be destroyed by uxuformity: it is stimulated by 
inspection, but it would be crush^ by a Code. In the 
public service, where the chief object is administrative 
efficiency, the individual officer is necessarily subordinate ; 
in education, where a chief object is the discovery of more 
perfect methods of teaching, the individual teacher must 
be left comparatively free. Every good teacher is a dis- 
coverer, and in order to make discoveries he must have 
liberty of experiment” It is not by larger grants of 
public money alone that educational progress can be 
secured. The subsidies already paid out of the Treasury 
to elementary schools are very liberal, and the various 
religious bodies cannot reasonably ask for more |)ecuniary 
help than they at present receive, unless they are prepared 
to give their schools a more national character by accept- 
ing representatives of the public as colleagues in the 
management But public funds for the erection of good 
secon^ry, technical, and commercial schools will, however, 
be needed, and the source from which these funds will be 
derived, and the constitution of the authority which is to 
control their administration, have yet to be determined. 
Endowments for schools and scholarshii)s need to be 
made still more efficient ; they are inadequate in amount, 
and too capriciously distributed, to supply all modem 
needs. The parent who does not desire to avail himself 
of the public elementary school, and whose sons are not 
likely to succeed in a comjietitive examination, has still to 
complain that advanced ^ucation is more costly in Eng- 
land than in any other country, and that institutions 
with moderate fees such as the Lyedes of France, or the 
Realnchden or the Gymmiden of Germany, are not 
accessible to him. There is therefore room for some 
further action on the part of the State. But it is not 
to legislation exclusively, or even mainly, that we must 
look for the completion of the edifice of public education. 
That part of the work of the future “ which kings or laws 
can cause or cure ” is comparatively a small part. Parlia- 
ment must in the last resort receive its mandate from the 
people, and can do little more than seek to fulfil the 
national ideals. The motive force which we need must be 
found in a higher and truer popular conception of a liberal 
education, and of its relation to the formation of character 
and to the duties of industrial, civic, and family Ufa 
That the acquisition of knowledj^, though obviously the 
prominent business of a school, is not the whole of 
education, and that knowledge consciously directed to the 
special professional and industrial needs of life is of far 
less real value than the knowledge which helps to bring 
out the best powers of the rofiective and accomplished 
man, are truths which are yet imperfectly recognized. 
We yet need a more general agreement as to the place 
which the training of the hand and eye, and the construct- 
ive and inventive faculties, should hold in a scheme of 
intellectual culture. And in an age in which merely 
ecclesiastical infiuence over public ^ucation is waning, 
we need to hold fast by all such agencies as exist for the 
cultivation of the spiritual part of man, his emotions, 
and his aspirations after goodness, and his love of truth. 
How to cultivate in schools a genuine yet modest patriot- 
ism, and a desire to render service in municipal or public 
life; how to give to parents a stronger interest in the 
education of their children, and increased opportunities 
of co-operating with the teachers; how to enlarge the 
.boundaries of edncatiional science, and to give increased 
freshness and vitality to the methods of instruction — all 
these are problems which await solution in the 20th cen- 
tury, Th^ were only partially and imperfectly solved in 
the 19th. (j. G. F.) 


Education in the United States. 

The first white settlers who came to North America were 
typical representatives of those European peoples who had 
made more progress in civilization th^ any other 
in tho world Those settlors, in i)articular those 
from England and from Holland, brought with 
them the most advanced ideas of tho time on the subject of 
education. The conditions of life in the Now World emphas- 
ized tho need of schools and colleges, and among the earliest 
Xmblic acts of the settlers wore provisions to establish them. 
The steps taken between 1619 and 1622 to provide schools 
for the colony of Virginia were frustrated by the Indian war 
which broke out in the latter year, and were never success- 
fully renewed during the colonial fK^riod. In New York, 
where the influence of the Dutch was at first predominant, 
elementary schools were maintained at the public expense, 
and were intended for the education of all classes of the 
population. This policy reflected the very advanced views 
as to public elementary education which were then held in 
the Netherlands. The assumption of control in tho colony 
of Now York by the English was a distinct check to the 
development of public elementary education, and little or 
no further progress was made until after tho Revolution. 
The most systematic educational policy was pursued in the 
colony of Massachusetts. As early as 1 635, five years after 
it was founded, the town of Boston took action to the end 
that “ our brother Philemon Pomiort shall be entreated to 
become schoolmaster for the teaching and nurturing children 
with us.” The General Court of the colony in 1636 made 
tho first appropriation for what was to become Harvard 
College, taking its name in honour of the minister, John 
Harvard, who died in 1638, leaving his library and one- 
half of his property, having a value of £800, to the new 
institution. The amount of this appropriation of 1636 
(£400) was remarkable in that it was probably equal to 
the whole colony tax for a year. In 1642 followed a 
legislative Act which, while saying nothing of schools, gave 
to the selectmen in every town jiower to oversee both the 
education and tho employment of children. It is made 
the duty of the selectmen to see that tho children can read 
and understand the jiriuciples of religion and the capital 
laws of the country, and that they are put to some useful 
work. Five years lator, in 1647, was enacted the law 
which is not only the real foundation of the Massachusetts 
school system, but the type of later legislation throughout 
the United States. This epoch-making Act, tho first of its 
kind in the world, represented the public opinion of a 
colony of about 20,000 persons, living in thirty towns. It 
required every town of fifty householders to establish a 
school, the master of which should be paid either by the 
parents of the children taught or by public tax, as the 
majority of the town committee might decide; and it 
further required every town of one hundred families or 
householders to set up a grammar school in which pupils 
might be prepared for the “ University,” as tho new institu- 
tion at Cambridge was designated. Moreover, a penalty 
was attached to neglect of this legislative reqtdrement^ in 
the form of a fine to be devoted to the maintenance of the 
nearest school. Horace Mann said of the Act of 1647 : “ It 
is impossible for us adequately to conceive the boldness of 
the measure, which aimed at universal educatiem through 
the establishment of free schools. As a fact, it had no 
precedent in the world’s history ; and, as a theoiy, it could 
have been refuted and silenced by a more formidable array 
of argument and experience than was ever marshalled 
against any other institution of human origin. But time 
has ratified its soundness. Two centuries of suooessful 
operation now proclaim it to be as wise as it was courageonsi 
and as beneficent as it was disinterested.” The significance 
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of these Acts of 1642 and 1647 is that they forediadow 
the whole American system of education, including ele- 
mentary schools, secondary schools, and colleges, and that 
they indicate the principles upon which that system rests. 
These principles as summarized by George H. Martin in 
his Svdutim of the MdstackveetU Public School System 
are the foUowing : — (1) The universal education of youth is 
essential to the well-being of the State. (2) The obligation 
to furnish this education rests [irimarily upon the parent 
(3) The State has a right to enforce this obligation. (4) The 
State may fix a standard which shall determine the kind 
of education and the minimum amount (6) Public money 
raised by general tax may be used to provide such educa- 
tion as the State requires. The tax may be general, though 
the school attendance is not (6) Education higW thw 
the rudiments may be supplied by the State. Opportunity 
must be provided at the public expense for youths who 
wish to be fitted for college. These principles have now 
found e3q)ression in the public Acts of every State, and 
upon them education in the United States is founded. 

Despite the praiseworthy attempts made in New York, 
New Jersey, and Pennsylvania to develop schools and 
school systems, very little was accomplished in 
those colonies which was permanent. The senti- 
ment in the more southern colonies was, as a 
rule, unfriendly to free schools, and nothing of* import- 
ance was attempted in that section of the country until 
the time of Thomas Jefferson. Through religious zeal or 
philanthropy colleges were founded as far south as Virginia, 
and no fewer than ten of these institutions were in opera- 
tion in 1776. Their present names and the dates of their 
foundation are : Harvard University, Massachusetts (1636) ; 
College of William and Mary, Virginia (1693); Yale 
University, Connecticut (1701) ; Princeton University, New 
Jersey (1746); Washin^n and Lee University, Virginia 
(1749); University of Pennsylvania, Pennsylvania (1751); 
Columbia University, New York (1754) ; Brown University, 
Bhode Island n764) ; Rutgers College, New Jersey (1766) ; 
and Dartmoutn College, New Hampshire (1770). In the 
colleges the ecclesiastical spirit was at first almost uniformly 
dominant The greater number of their students were 
preparing for the ministry in some one of the branches of 
the Protestant Church. These facts caused the grammar 
schools to take on more and more the character of college- 
preparatory schools ; and when this was brought about 
they supplied the educational needs of but one |iortion of 
the community. As time passed, the interde|)ondence of 
governmental and ecclesiastical interests began to weaken 
in the colonies, and there arose among those who represented 
the new secularizing tendency a distrust of the colleges and 
their influence. This gave rise to a new and influential 
type of school, the academy, which took its name from the 
secondary schools established in England by the dissenting 
religious bodies during the latter })art of the seventeenth 
century at the suggestion of Milton. These academies were 
intended to give an education which was thought to be 
more practical than that offered by the colleges, and they 
drew their students from the so-^ed middle classes of 
society. The older academies were usually endowed insli- 
tutions, organized under the control of religious organiza- 
tions or of self-perpetuating boards of trustees. Their 
programme of studies was less restricted than that of the 
grammar schools, and they gave new emphasis to the study 
of the English language and its literature, of mathematics 
and of the new sciences of nature. For two generations 
the academies were a most beneficent factor in American 
education, and they supplied a large number of the better- 
prepared teachers for work in other schools. These schools 
were in a sense public in that they were chartered, but 
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ment Early in the 19th century there arose a well- 
defined demand for public secondary schools — high schools, 
as they are popularly known. They were the direct out- 
growth of the elementary school system. Boston, Phila- 
delphia, Baltimore, and New York were the first of the 
large cities to establish schools of this type^ and th^ 
spread rapidly. These public secondary schools met with 
opposition, however, springing partly from the friends of 
the academies, and partly from those who held that govern- 
mental agency should be restricted to the field of elementary 
education. The l^al questions raised were settled by a 
decision of the Supreme Court of Michi^n, which contained 
these words : “ Neither in our State policy, in our constitu- 
tion, nor in our laws do we find the primary school 
districts restricted in the branches of knowledge which 
their officers may cause to be taught, or the grade of 
instruction that may be given, if their voters consent, 
in regular form, to bear the expense and raise the taxes 
for the purpose.” This decision gave marked impetus to 
the development of public secondary, or high schools, and 
they have increased rapidly in number. The academies 
have relatively declined, and in the Western States are 
almost unknown. 

Meanwhile the elementary school system had grown 
rapidly. The school district, the smallest civil division, 
was created in Connecticut in 1701, in Bhode Island about 
1750, and in Massachusetts in 1789. From the point of 
view of efficient, well-supported schools, it has b^n felt 
since the time of Horace Mann that the substitution of the 
small school district for the town as the unit of school 
administration was a mistake. Yet the school district has 
exercised a profound influence for good upon the American 
people. In New York State, for example, there were in 
1900 over eleven thousand school districts, and in Illinois 
over twelve thousand. The districts are small in extent 
and often sparsely settled. Their government is as demo- 
cratic as possible. The resident legal voters, often including 
women, hold a meeting at least once a year. They elect 
trustees to represent tl^m in the employment of the teacher 
and the management of the school They determine 
whether a new schoolhouse shall be built, whether repairs 
shall bo made, and what sum of money shall be raised for 
school purposes. In the rural districts this system has 
often b^n itself a school in patriotism and in the conduct 
of public affairs. Recently the tendency is to meige the 
school districts into the township, in order that larger and 
better schools may be maintained, and that educational 
advantages may be distributed more evenly among the 
people. Most of the Southern states have the county 
system of school administration. This is because the 
county, rather than the township, has been the political 
unit’^in the South from the beginning. Special laws have 
been made for the school system in cities, and the form of 
these laws differs very much. In nearly every city there 
is a separate board of education, sometimes chosen by the 
voters, sometimes appointed by the mayor or other official, 
which board has full control of the schools. The city board 
of education has as its executive officer a superintendent 
of schools, who has become a most important factor in 
American educational administration. He exerts great 
influence in the selection of teachers, in the dioice of 
text-books, in the arrangement of the programme of studies, 
and in the determination of questions of policy* Some- 
times he is charged by law with the initiative in some or 
all of these matters. He is usually a trained administrator 
as well as an experienced teacher. The first superintendent 
was appointed in 1837 at Buffisla Pkovidence followed in 
1839, New Orleans in 1841, Cleveland in 1844, Baltfanore 
in 1849, Cincinnati in 1850, Boston in 1861, New York, 
« « ...j T — r«fv m Newark and 
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Brooklyn in 1853, Chicago and St Louis in 1854, and 
Philadelphia in 1883« In general, it may be said that the 
progress of public education in the United States is marked 
by (1) compulsory schools, (2) compulsory licensing of 
teachers, (3) compulsory school attendance, and (4) com- 
pulsory school supervision, and by the increasingly efficient 
administration of these provisions. The compimon comes 
in each case from the State government, which alone, in 
the American system, has the power to prescribe it and to 
enforce it Ea^ one of the 45 States is therefore an 
independent educational unit, and there is no dngle, 
uniform American system of education in any legal sense. 
In fact, however, the great mass of the American people 
are in entire agreement as to the principles which should 
control public education; and the points in which the 
policies of the several States are in agreement are greater, 
both in number and in importance, than those in which 
they differ. An American educational system exists, there- 
fore, in spirit and in substance, though not in fonn. 

Neither in the Declaration of Independence nor in the 
Constitution of the United States is there any mention 
of education. Tho founders of the nation were 
by no means indifferent to education, but they 
shared the common view of their time, which 
was that the real responsibility for the maintenance of 
schools and tho expense of maintaining them should fall 
upon the several local communities. The relation of 
government to education was not then a subject of ordin- 
ary co^ideration or discussion. Later, when this question 
did arise and tho power of taxation was involved, the 
several States assumed control of education, as it was 
necessary^ that they should do. Nevertheless, from the 
very banning the national government has aided and 
support^ education, while not controlling it This policy 
dates from 13th July 1787, when there was passed tho 
famous “ Ordinance for the Government of the Territory 
of the United States North-West of the River Ohio,” 
meaning the territory north and west of the Ohio river 
now represented by the states of Ohio, Indiana, Illinois, 
Michigan, Wisconsin, and the eastern side of Minnesota, em- 
bracing more than 265,000 square miles of territory. This 
Ordinance contains this declaration : ** Religion, morality, 
and knowledge being necessary to good government and 
the happiness of mankind, schools and the means of 
education shall for ever be encouraged.” The Ordinance 
of 1787 also reaffirmed the provisions of the so-called 
Land Ordinance of 1785, by which section No. 16 in 
every township (a township consists of 36 numbered 
sections of one square mile each), or one thirty-sixth of the 
entire North-West Territory, was set aside for the mainten- 
ance of public schools within the township. The funds 
derived from tho sale and lease of these original ** school 
lands ” form the major portion of tho public school endow- 
ment of the States formed out of the North-West Territory. 
The precedent thus established became the policy of the 
nation. Each State admitted prior to 1848 reserved 
section No. 16 in every township of public land for 
common schools. Each State admitted since 1848 (Utah 
being an exception, and having four sections) heu re- 
serve sections Na 16 and No. 36 in every township of 
public lands, for this purpose. These national grants of 
land in md of common sch^ls amount to 67,893,919 acres. 
In addition, the national government has grwted two 
townships in every State and Territory containing public 
lands for seminaries or universities. These grants amount 
to 1,165,520 acres. A third land grant is that made in 
1862 for colleges of agriculture and the mechanical arts ; 
this amounts to 9,600,000 acres. The sum total of these 
three land grants is 78,659,439 acres, to which there must 
Ise added various specif grants made from time to time to 


the States and devoted to education. The portion of the 
public domain so set apart amounts in all to 86,138,473 
acres, or 134,591 English square miles. This is an area 
greater than those of the six New England States, New 
York, New Jersey, Maryland, and Delaware added to- 
gether. It is a portion of the earth’s surface as great as 
the kingdom of Prussia, about seven-tenths as great as 
France, and considerably greater than the combined areas 
of Great Britain (including the Channel Islands) and tho 
kingdom of Holland, insides the enormous grants of 
land in aid of education, the national government has 
maintained since 1802 a military academy at West Point, 
New York, for tho training of officers for the army, and 
since 1845 a naval academy at Annapolis, Maryland for 
the training of officers for the navy. It has also taken 
charge of the education of the children of uncivilized 
Indians, and of all children in Alaska. It has voted, b^ 
Act of 1887, a ijerpetual endowment of $15,000 a year 
for each agricultural experiment station connected with a 
State agricultural college, and, by Act of 1890, an addi- 
tional endowment of $25,000 a year for each of the 
agricultural colleges themselves. The aggregate value of 
land and money given by the national government for 
education in the several States and Territories is about 
$300,000,000. 

In 1867 the Congress established a bureau of educa- 
tion, presided over by a Commissioner who is under the 
jurisdiction of the Secretary of tho Interior, 
the purpose of which is declared to bo to 
collect “such statistics and facts as shall show ***** *** 
the condition and progress of education in the several 
States and Territories, and of diffusing such information 
respecting tho organization and management of school 
systems and methods of teaching as shall aid the people 
of the United States in the establishment and main- 
tenance of efficient school systems, and otherwise promote 
tho cause of education throughout the country.” The 
bureau has therefore no direct power over tho educational 
policy of the several States. It has, however, exercised a 
potent influence for good in its advisory capacity. Up to 
1900 this bureau had published 360 separate volumes and 
pamphlets, including 31 annual reports, covering from 800 
to 2300 pages each. These are standard works of reference, 
and are distributed gratuitously in large numbers to libraries, 
school officials and other persons interested, and to foreign 
Governments. The several commissioners of education 
have been: Henry Barnard of Connecticut, 1867-1870; 
John Eaton of Ohio, 1870-1886 ; Nathaniel H. R. Daw- 
son of Alabama, 1886-1889 ; William T. Harris of Massa- 
chusetts, 1889 to date. 

In the United States the sovereign powers are not all 
lodged in one place. Such of those powers as are not 
granted by the Constitution to the national 
government are reserved to the States respect- jiov»ni« 
ively, or to tho i)eople. The |X)wer to levy 
taxes for the support of public education has 
been almost universally held to be one of the powers so 
reserved. The inhabitants of the several lociJ communities, 
however indisposed they may have been to relinquish 
absolute control of their own schools, have been comp^ed 
to yield to the authority of the State government whenever 
it ham been asserted, for except under such authority no 
civil division — county, city, township, or school district— 
possesses the power to levy taxes for school purposes. 
Moreover, since the exercise of State authority has uni- 
formly improved the quality of the schools, it has usually 
been welcomed, not resisted. In gene^ it may be said 
that the State has used its authority to prescribe a 
minimiifn of efficiency which schools and teachers must 
reach, and it enforces this minimum through inspection 
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and the withholding of its proper share of the StaAe iichbol 
fund from any locality where schools or teachers are per- 
mitted to fall below the required standard. In extreme 
cases the State authorities have interfered directly to prevent 
the evil results of local inefficiency or contumacy. In 
addition, the States, almost without exception, maintain at 
their own oxjjense schools for the training of teachers, 
known as normal schools. Many of the States also olSer 
inducements to the cities, towns, and districts to exceed 
the prescrilxjd minimum of efficiency. Through the steady 
exercise of State supervision the school buildings have 
improved, the standard for entrance upon the work of 
teaching has been raised, the programme of studies has been 
made more effective and more uniform, and the length of 
the school term has increased. The Constitution of every 
State now contains some provision as to public education. 
Each State has an executive officer charged with the en- 
forcement of the State school laws. Sometimes, as in New 
York, this official has plenary powers; sometimes, as in 
Massachusetts and Ohio, he is little more than an adviser. 
In twenty-nine States this official is known as the 8U}X)r- 
intendent of ])ublic instruction; in Massachusetts and 
Connecticut he is called secretary of the State board of 
education; other titles ased are commissioner of public 
schools, superintendent of common schools, and sui^r- 
intendent of public schools. The schools are administered, 
on behalf of the taxpayers, by an elected board of school 
trustees in ruml school districts, and by an elected (though 
sometimes apix)inted) l)oard of education or school com- 
mittee in cities and towns. In 836 cities and towns there 
is a local superintendent of schools, who directs and 
supervises the educational work and act& as the executive 
officer of the board of education. The schools in the rural 
districts are under the direct supervision of a county 
superintendent of schools or similar official, who is often 
chosen by the i^eople, but who sometimes is named by the 
State authorities. The county and city superintendents 
are often charged with the duty of holding examinations 
for entrance ujjon the work of teaching, and of issuing 
licences to those Iversons who jmss the examinations. This 
system works best where it is carefully regulated by State 
law. Thirty States, one Territory, and the District of 
Columbia have enacted comimlsoiy education laws, but 
the enforcement of them is usually very lax. In fifteen 
States and Territories there are no compulsoiy education 
laws, although there are in existence there fully organized 
school systems free to all children. The usual age during 
which school attendance is required is from 8 to 14. Pro- 
vision is made in Maine, New Hampshire, Massachusetts, 
Rhode Island, Connecticut, New York, New Jersey, Penn- 
sylvania, Indiana, Minnesota, and Michigan, for sending 
habitual truants to some special institution. Laws for- 
bidding the emplo 3 ^ment of children under a sjiecified 
minimum age in any mercantile or manufacturing estab- 
lishment are in force in twelve States, and are usually 
administered in connexion with the compulsory education 
laws. The universal establishment of public secondary 
schools (high schools), and the existence of State universities 
in all of Uie States south and west of Pennsylvania, has 
brought into existence a system of State education which 
reaches from the kindergarten and the elementary school 
to the graduate instruction offered at State colleges and 
universities. This system includes (1) about 1500 free 
public kindergartens scattered over fifteen States ; (2) free 
public elementary schools within reach of almost every 
home in the land; (3) free public secondary schooLs 
(high schools) in every considerable city or town and in 
not a few rural communities ; (4) free land grant colleges, 
supported in large part by the proceeds of the nation’s 
endowment of public lands, paying particular attention to 


agriculture and the mechanical arts, in all the States; 
(5) State universities, free or substantially so, in all the 
States south and west of Pennsylvania; (6) free public 
normal schools, for the professional training of teadiera^ 
in every State except Nevada and Wyoming, and in every 
Territory except Indian Territory; (7) free schools for 
the education of defectives in nearly all the States ; and 
(8) the national academics at West Point and Annapolis 
for the professional training of military and naval officers 
respectively. 

Miss Susan E. Blow, herself the leading exponent of 
kindergarten principles in the United States, has pointed 
out that the history of the kindergarten move- 
ment reveals four distinct sta^ in its develop- 
ment: the pioneer stage, having Boston as its 
centre ; the philanthropic stage, which began in the village 
of Florence, Mass., and reach^ its climax at San Fran- 
cisco, California ; the national or strictly educational stage, 
which began at St Louis; and the so-called maternal 
stage, which from Chicago as a centre is spreading over the 
entire country. During the first stage public attention was 
directed to a few of the most important aB{)ect8 of Froebel’s 
teaching. During the second stage the kindergarten was 
valued largely as a reformatory and redemptive influence. 
During the third stage the fundamental j>rinciples under- 
lying kindergarten training were scientifically studied and 
expounded, and the kindergarten became part of the public 
school system of the country. The fourth stage, which, 
like the third, is fortunately still in existence, aims at 
making the kindergarten a link between the school and the 
home, and so to use it to strengthen the foundations and 
elevate the ideals of family life. In 1898 there were 
43G3 kindergartens in the United States (1365 of which 
were public), employing 9937 teachers (2532 in the public 
kindergartens) and enrolling 189,604 children (95,867 in 
the public kindergartens). Of the 164 public normal 
schools, 36 make provision for training kindergarten 
teachers. The scientific and literary activity of some of 
the private kindergarten training classes is very great, and 
they exert a beneficial and stimulating effect on teaching 
in the elementary schools. It is generally admitted that 
from the jjoint of view of the children, of the teachers, of 
the schools, and of the community at large, the kinder- 
garten has been and is an inspiration of incalculable value. 

The elementary school course is from six to nine years 
in length, the ordinary period being eight years. The 
pupils enter at about six years of age. In the 
cities the elementary schools are usually in 
session for five hours daily, except Saturday and 
Sunday, beginning at 9 a.m. There is an intermission, 
usually of an hour, at midday, and short recesses during the 
sessions. In the small rural schools the pupils are usually 
ungraded, and are taught singly or in varying groups. In 
the cities and towns t^re is a careful gradation of pupils, 
and promotions from grade to grade are made at intervals 
of a year or of a half-year. The best schools have the most 
elastic system of gn^ation and the most frequent pro- 
motions. In a number of States there are laws authorising 
the conveyance of children to school at the public expense, 
when the schoolhouse is unduly distant from the homes of 
a portion of the school population. Co-education of the 
80 X 08 in the elementary school is the salutary and almost 
uniform practice in the United States. Fewer than 6 per 
cent, of &e cities offer exceptions to this rule, and in most 
of these the separation of boys and girls has arisen from 
the position or original arrangement of the school buildings, 
and is likely to be discontinued under more favourable 
conditions. The programme of studies in the elementary 
school includes English (reading, writing, spelling, grammar, 
composition), arithmetic (sometimes ^ment^ algebra 
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also, or plane geometry in Ihe upper grades), geography, 
history of the United States, and elementary natural 
science, including human physiology and hygiene. Physical 
training, vocal music, drawing, and manual training are 
often taught. Sometimes a foreign language (Latin, 
German, or French) and the study of general history are 
begun. Fonnal instruction in manners and morals is not 
often found, but the discipline of the school olFers the best 
]K>SBible training in the habits of truthfulness, honesty, 
obedience, regularity, punctuality, and conformity to order. 
Eeligious teaching is not permitted, although the exercises 
of the day are often opened with reading from the Bible, 
the repetition of the Lord’s Prayer, and the singing of a 
hymn. Corporal punishment is not infre(iuent, but is 
forbidden by law in New Jersey, and in many States 
may be us^ only under restrictions. Text-bc^ks arc 
used as the basis of the instruction given, and the pupils 
“ recite ” in class to the teacher, who, by use of illustration 
and comment, makes clear the subject-matter of the pre- 
scribed lesson. The purpose of the recitation method is 
to make the work of each pupil help that of his companion. 
Skilfully used, it is the most effectual instrument yet devised 
for elementary school instruction. In 1897-98 thonj were 
14,589,036 pupils enrolled in the public elementary schools. 
The average length of the school term was 143‘1 days. 
There were about 380,000 teachers engaged in the element- 
ary schools. About 1,250,000 pupils were at the same 
time receiving elementary instruction in private or parochial 
schools. 

The secondary school course is normally four years in 
lengtL The principal subjects studied are Latin, Greek, 
French, German, algebra, geometry, physics, 
ohoraistry, phyai<^ geography, physiology, rhet- 
oric, English literature, civics, and history. 
Although but 11*36 iwr cent, of the stiuhmts in public 
high schools, and 25*36 |.)er cent, of those in private 
secondary schools, are preparing for a college or scientific 
school, yet the conditions proscribed by the colleges for 
admission to their courses affect powerfully both the 
secondary school programme and the methods of teaching. 
Of late years no educational topic has been more widely 
discussed than that as to the projxjr relations of secondary 
schools and colleges. As a result, s]K)cial examinations for 
admission to college are either greatly simplified or en- 
tirely abolished, and the secondary studies are much more 
substantial and better taught than formerly. An increas- 
ing proportion of secondary school teachers are college 
graduates. In 1897-98 there wore 5315 public siKJondary 
schools and 1990 private secondary schools, or 7305 in all. 
In these schools 27,298 teachers were employed, 14,681 of 
them being women. The secondary school students num- 
bered 554,825, of whom 449,600 were in public high 
schools. The boys numbered 241,359 and the girls 
313,466. The most extraordinary characteristic of second- 
ary education in recent years is the rapid increase in the 
number of students taking Latin as a school subject. In 
nine years the number of such students has increased from 
100,144 (33*62 per wnt. of the total) to 274,293 (49*44 
per cent.). Meanwhile the pro|)ortion of those studying 
physics and chemistry has fallen off slightly. The rate of 
increase in the number of pupils who study Latin is fully 
twice as great as the rate of increase in the number of 
secondary school students. Between 1890 and 1896, while 
the number of students in private secondary schools in- 
creased 12 per cent., the number of students in public 
secondary schools increased 87 per cent. Since 1894 the 
numW of students in private secondary schools has 
steadily declined. In 1897-98 there were 34 public high 
schools for boys only, 29 for girls only, and the remainder 
(5252) were co-educational. In the same year there were 
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3ijL private secondary schools for boys only, 537 for girls 
ont^ emd 1212 which were co-educationaL 

The American coll^, although it is the outgrowth of the 
English colleges of Oxford and of Cambridge, has develoi>ed 
into an institution which has no counteriHirt in 
Europe. The college course of study, at first 
three years in length, was soon extended to four 
years, and the cl^isses are uniformly known as the fresh- 
man, the sophomonr, the junior, and the senior. Whether 
or not, in view of changed educational and social con- 
ditions, a college course of four years is not too long is a 
question now under serious discussion. The traditional 
degree which crowns the college course is that of Bachelor 
of Arts (A.B.). The studies ordinarily insisted on in the 
case of candidates for this degree are Latin, Greek, 
mathematics, English, philosophy, yiolitical (jconomy, 
history, at least one modern Euroixjan language (French or 
German), and at least one natural science. The degrees of 
Bachelor of Science (B.S.), Bachelor of Philosophy (J*h.B.), 
and Bachelor of Letters (B.L.) are often conferred by 
colleges upon students who have i)ursued systematic 
courses of study which do not include Greek or the 
amount of Latin rtjquired for the degree of Bachelor of 
Arts. The best colleges give instruction which is similar 
in chanicter to that given in Germany in the tlircc* upper 
classes of the gymnasium and in the intnMliictory courses 
at the universities, in France in the two uj>|Kjr classes of the 
lycc*e and in the first two years t)f university study, and in 
England in the upjKir form of the public schools and 
during the years of undergraduate residence at Oxford 
and Cambridge. Since 1870 the collegc?s have developed 
enormously. Their resources have inultii)li(jd, the number 
of their studeuts has incnMised by leaj)s and bounds, 
the programme of studies has broadened and d(;eixjncd,. 
the standards have been raised, and the ctiicicncy of 
the instruction has greatly increased. Rigidly prescribed 
courses of study have given way to elective, courses, 
and a knowh^lge of Greek is no longer rccpiirod for 
the degree of A. II. at such influential colleges as 
Harvard, Columbia, Cornell, and Williams. A strong 
efiiort is l)eing made to have the leading c()llc‘g(?s give but 
one degree, that of Bachelor of Arts, and to confer that 
u]H)n those who corni>lete any substantial course of college 
studies. A marked change has taken j>lacc in the attitude 
of the college authorities toward the students. A genera- 
tion ago the college j)resident was a j)aterfamilias. He 
knew etich student and came into direct ])ersonal contact 
with him. The president and the faculty hail su]>orvision 
not only of the studies of the students, but of their moral 
and religious life lus well. The older ty}xj of college 
professor w'as not alw'ays a great scholar, but he w'iis 
a student of human nature, with keen intuitions and 
shrewd insight. The new^ tyjK^ is more scholarly in some 
special direction, often regards teaching as a check u|)on 
opportunities for investigation, and disdains troubling 
himself with a student s personal concerns or intellectual 
and moral difficulties. The change has not been 
altogether for tlio Ixjttcr, and a desirable reaction is 
now under w*ay. Each college, however small or ill- 
eqnipped, exercises a hel})ful local influence. Ninety jHjr 
cent of all college students attend an institution not 
more than one hundred miles from their owm homes. Few 
colleges have a national constituency, and even in these 
cases an overwhelming prej)onderance of the students come 
from the immediate neighbourhood. This explains, in a 
measure, the i)Owerful influence which the college has 
exercised in the life of the nation. While hardly more 
than one in a hundred of the white male youth of the 
country has had a college education, yet the college 
graduates have furnished one-half of all the Presidents of 
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the United States, most of the justices of the Supra^e 
Court, about one-half of the Cabinet officers andWJnited 
States senators, ' and neatlj one-third of the House of 
Eeptesentativuss. Beforp Itevolution eleven colleges 
were ,1800, twelve more were 

addleii| ^|M^ 1800 ,td. ISW, from 1830 to 

/^l^ndred ; nom 1865 to 1898, two 

Imn^l^ and thirty-i^ Tkt pnssent total is 472. Their 
stanc^d^ efikieiicT/ ap4 ^cry diverse, 

many of the so-culM colleges being less effective than 
some of the Ixjttcr Qrganized secondary schools. Except 
in New York and Pennsylvania, there is no statutory 
restriction upon the use of the name college. This is an 
abuse which is beginning to attract [)ublic attention. The 
number of undergraduate collegiate and technical school 
students has increased from 573 to each million of inhabit- 
ants in 1872, to 1 193 in 1898. In 1897 the whole number 
of i^ofessedly collegiate students enrolled in colleges for 
men, for women, and for both sexes was 84,955, of whom 
52,439.^‘Were men. There was, therefore, one college 
student ^1!0 each 831 of ijopulation. There are 114 
collegil!i^; 9^1usive of those for women, enrolling 31,941 
student^ ^fnd as a rule [)Oss(^ssing the largest endowments, 
which are under no ecclesiastical control. Fifty-nine 
colleges, enrolling 6954 -students, are Homan Catholic. 
Two hundred and eighty-four, enrolling 29,104 students, 
are under the control of some one of the Protestant 
denominations. 

In the United States the title “university” is used 
indiscriminately of institutions wliich are in reality 
, ’ universities, of institutions which are colleges, 

^ and of institutions which are so ill-equipped as not 
^ secondary schools. Only 

time and a greatly increased capacity to dis- 
tinguish tlie various tyjjes of higher schools will remedy 
this error. Putting aside tentative and unsuccessful 
attempts to develop genuine university instruction much 
earlier, it may safely Ik? said that the ojiening of the Johns 
Hopkins University at Baltimore in 1876 began the 
present moveracmt to organize carefully advanc^ study 
and research, requiring a college education of those who 
wish to enter upon it. This is university instruction 
properly so-called, and though found elsewhere, it is 
given chiefly at fourteen institutions ; California Univer- 
sity, Catholic University of America, Chicago University, 
Clark University, Columbia University, Cornell University, 
Harvard University, Johns Hopkins University, Michigan 
University, Pennsylvania University, Princeton Univer- 
sity, Stanford University, Wisconsin University, and 
Yale University. All of these institutions, except the 
Catholic University and Clark University, are also 
colleges. The c!oinbination of collegiate and university 
instruction under one coriKiratioii and one? executive 
administration is distinctive of higher education in the 
United States, and its cliicf source of strength. The 
crowning honour of the university strident is the degree of 
Ph.D., although that of A.M. — obtainable in less time 
and much easier conditions — is also sought. The minimum 
period of study accepted for the degree of Ph.D. is two 
years after obtaining the bachelor’s degree ; but in practice, 
three, and even four, years of study are found necessary. In 
addition to carrying on an investigation in the field of his 
main subject of study, the candidate for the degree of 
Ph.D. is usually required to pass examinations on one or 
two subordinate subjects, to ]X)ssess a reading knowledge 
of French and German (often of Latin as well), and to 
submit — usually in printed form — the dissertation which 
embodies the results of his researches. The methods of 
instruction in the universities are the lecture, discussion, 
and work in laboratory ojK ^j^inary — the latter transplanted 


from the German universiti^ySphe degree of Master of 
Arts is conferred upon studram who, after one year 
of university residence and study, pass certain pre- 
scribed examinations. This degree, like those of D.D., 
S.T.D., and LL.D., is often conferred by colleges and 
universities as a purely honorary distinction. The degree 
of Ph.D. is not so conferred any longer by the best 
universities. Not a few of the universities maintain 
schools of law and medicine. Harvard and Yale univer- 
sities maintain schools of theology as well The learned 
publications issued by the universities, or under the 
direction of university professors, are of great importance, 
and constitute an im|K)sing l)ody of scientific literature. 
Tlie national and State governments make increasing use 
of university officials for public service requiring special 
training or expert knowledge. In 1871-72 there were 
only 198 resident graduate (or university) students in the 
United Sttites. In 1887 this number had risen to 1237, 
and in 1897 to 4392. These figures are exclusive of 
professional students, and include only those who are 
studying in what would be called, in Germany, the 
philosophical faculty. (See also Universities.) Most 
extensive j)rovi8ion is made for professional, technical, and 
special education of all kinds, and for the care and 
training of the dependent and defective classes, as well as 
for the education of the Indian and — in the Southern 
states — of the negro. 

Tlio most complete exposition of education as it now exists will 
be found in Butler, JCilveation in the United Slates^ Albany, N.Y., 
1000, a series of ninotccii monographs which, taken together, cover 
tbo whole educational activity of the United States, pre^vared for 
the Government oducAtional exhibit at tbo Paris Exposition of 
1000. The ofliciiil Reports, issued annually, of the Commissioner 
of Education, at Washington, contain the latest and most authori- 
tative educational statistics of every sort. They also include 
treatises on special topics, and are indispensable works of reference. 
The only historical sketch is Boone’s History of JEduwtion in 
the United Now York, 1889. Martin, Emltdion of the 

Massachnsetts School Syeienif New York, 1894, is accurate and 
valuable. Coiitcnqiorary discussions of educational topics of inter- 
est are provided from year to year in the puhlislied Proceedings 
of the National Educational Association, a voluntary organization 
of teachers of cveiy grade. (n, m. B.) 

Edward VI !• (Albert Edward), King of Great 
Britain and Ireland, and of the British Dominions beyond 

the Seas, Emperor of India, (1841 ), the eldest son 

and second child of Queen Victoria and of AJbert, Prince 
Consort, was born at Buckingham Palace on 9th November 
1841. He was created prince of Wales and earl of 
Chester on 4th December following, and was baptized 
by the archbishop of Canterbury on 25th January 1842. 
In his childhood he was carefully educated, under the 
immediate supervision of the Queen, by the Dowager 
Lady Lyttelton, governess of the royal children ; and in 
his boyhood successively by the Rev. Henry Mildred Birch, 
formerly an assistant master at Eton, and by Mr F. W. 
Gibbs, assisted by the Rev. C. F. Tarver and Mr Herbert W. 
Fisher, He afterwards resided successively at Edinburgh, 
studying chemistry in its industrial applications under 
lYofessor (afterwards Lord) Playfair at the University; 
at Christ Church college, Oxford ; and at the University of 
Cambridge, where ho was a student at Trinity under Dr 
Whewell. In November 1858 he was made a Knight of 
the Garter, and received a commission as colonel in the 
army, ascending in due time to the rank of field-marshal. 
In 1859 he travelled in Italy and Spain, returning to 
pursue his studios at the universities, and availed himself 
of the long vacation of 1860 to pay a visit, under the 
incognito of “ Lord Renfrew,” to the United States, where 
he was received with cordiality, and to Canada, which 
welcomed him with enthusiasm. The duke of Newcastle, 
secretary of state for the colonies, acted as his guide and 
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mentor upon this occasion. Upon the completion of his 
Cambridge course in June 1861 he joined the camp at the 
Curr^^ whore he acquainted himself with the details of 
militi^ duty. While thus engaged he was, in common 
with the entire nation, overwhelmed by the unexpected 
death of his fatMl.. 13th December 1861, after a very 
brief illness. Tor lohg the prince remained in absolute 
seclusion, but in 1862 fulfilled a wish of the deceased 
Prince Consort by undertaking a tour in the Holy I-iand 
under the guidance of Arthur l^onrhyn Stanley, afterwards 
dean of Westmiltfiter, who already travelled in the 
East and w^t^ SifMi Palestine, The travellers 

departed in^ 'Valbsitiary and' returned in June. Stanley’s 
Sermons preached in the East was among the fruits of 
their expedition. Early in 1863 the prince was sworn of 
the Privy Council, and took his seat in the House of Lords 
as duke of Cornwall. About the same time the estate of 
Sandringham, in Norfolk, was purchased for him out of 
the savings of his minority. His town residence was 
fixed at Marlborough House. His impending inarriage to 
the Princess Alexandra, daughter of Christian IX., king 
of Denmark (born 1st DecemW 1844), had already been 
announced, and took place on 10th March in 8t George’s 
Chapel, Windsor. From her first appearance on British 
soil the princess captivated the heart of the nation, and 
Tennyson uttered the public sentiment when he sang, in 
his ode as |K)et- laureate, “We are all of us Danes in 
our welcome of thee.” Parliament granted the prince an 
income of X4(),000 a year, exclusive of the revenues of 
the duchy of Cornwall, and he relinquished his right of 
succession to the duchy of Saxe-Coburg-Gotha. Prince 
Albert Victor, afterwards duke of Clarence, was the first 
offspring of the marriage, being born on 17th January 1864. 
The births followed of Prince George Frederick Ernest 
Albert, duke of York, born 3rd June 1865 ; Princess 
Louise Victoria Alexandra Dagmar, by marriage duchess 
of Fife, born 20th February 1867 ; Princess Victoria 
Alexandra Olga Mary, born 6th July 1868; and 
Princess Maud Charlotte? Mary Victoria, born 26th 
November 1869, married to I Vince Cliarles, second son 
of the Crown Prince of Denmark. From the time of their 
marriage the prince and princess wore more conspicuously 
before the country than had ever before been the case with 
any princely pair of the same position. The deep affliction 
of the widowed sovereign, and the burden of public c^re 
which she was now compelled to undertake, unrelieved 
by the participation of her mainstay and chief adviser, in- 
<?apacitated her for the performance of most of the social 
functions of Royalty. The prince and princess of AVales 
stepped forward to fill her place, and by their tact and the 
affitbilityof their bearing, and their diligence and punctuality 
in satisfying every public claim, frequently at great in- 
convenience to themselves, contributed not a little to that 
general popularity of the British monarchy among all classes 
which has proved so important a factor in national politics. 
The prince’# readiness to promote every worthy cause was 
most marked ; no one was a more constant attendant at 
the meetings and gatherings for objects of ])ublic utility 
in which his position as a ])rince of the blood royal 
would permit him to take jmrt, and his speeches were 
always most effective from their excellent sense and clear 
enunciation. The most important external event of these 
years was a tour to Egypt, undertaken in 1 869 in company 
with the duke of Sutherland, Sir Samuel Baker, and others, 
an account of which was published by Mrs William Grey. 
The prince also visited Ireland more than once, and o|)cned 
the International Exhibition of 1871. 

On 23rd November 1871 it was announced that the 
prince would be prevented from paying a visit which had 
been arranged to the Mahanyah Dhuleep Singh by a feverish 
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attack. It soon appeared that the malady was typhoid, 
contracted, as was supposed, on a visit to Scarboiough. 
The case became so serious that on 29th November the 
Queen and Princess Alice hurried to Sandringhiuii, where 
the prince had repaired on feeling the first symptoms of 
illness. On 1st Deceml^r there was a slight rally, but on 
8th December so serious a relapse occurred that all the 
royal family came to Sandringham, and for some days tlu? 
prince’s life was despaired of. Under the skilful treat- 
ment of Sir William Jenner, Sir William Gull, and Sir 
James Paget, how^ever, the crisis was surmounted by Ifitli 
December, and by Christmas Day the danger was regarded 
as virtually over. On 27th February 1872 a public 
tlianksgiving was held at St Paul’s, amid the most im- 
posing and most affecting demonstrations of public joy 
and gratitude throughout the empire. The importance 
attaching to the life of the heir to the Throne was 
emphasized by the consciousness of his danger and his 
escape. A republican agitation, indeed, which liad 
seemed to be gathering strength throughout the year 
in connexion with lal)our disputes, collapsed entirely, and 
has never been revived. 

In January 1874 the prince of Wales attended the marriage 
at St Petersburg of his brother, the duke of Edinburgh, 
with the Grand Duchess Marie of Russia. In the same 
year he paid a historic visit to Birmingham, where Mr 
Joseph Chambcirlain, not yet a meml)cr of Parliament, 
received him officially as mayor. In March 1875 it 
was officially announced tliat he w'ould make a visit to 
India, carrying out an idea originally conceived by the 
first Indian viceroy, Earl Canning. He was supposed 
to travel as heir-ap|Miront, not as representative of the 
Queen ; but the characters could not be kept ai>art, and 
in fact the prince’s visit w'as a ])olitical event of great 
imjmrtance. Leaving England on llth Octol)er, he was 
received at Bombay by the viceroy, Lord N t^rthbrwk. 
Here he met a very large numl>er of Indian feudatory 
princes, whose acquaintance he subscquoitly improved by 
visiting at their courts during the seventi^cn weeks which 
he spent in the country. During these four months the 
prince travelled nearly 8000 miles by land and 2500 
miles by sea, becanu? acquainted with more rajahs than 
had all the viceroys who had reigned over India, and 
saw more of the country than any living Englishman. 
The rajahs were cnclninted by his tact and urbanity. The 
visit, moreover, led up, as wiis j)rol)ably intended, to the 
Queen’s assumption of the title of empress of India in the 
following year. 

The prince’s life after this date was full of conspicuous 
public appearances. In 1885 he visited Ireland at a time 
of much political excitement, and was received enthusi- 
astically in many quarters and without symptoms of ill-will 
in any. In 1886 he filled the presidency of the Indian and 
Colonial Exhibition, opened the Mersey Tunnel, and laid the 
first stone of the TowTr Bridge. In 1887 a large share 
of the arrangements for the Queen’s Jubilee devolved upon 
him. On 27th July 1889 his eldest daughter, IVincess 
Louise, w’as married to the duke of Fife. In the autumn 
ho j)aid a semi-incognito visit to Paris, where he has 
always been highly popular, viewed the Exhibition, and 
ascended the Eiffel Tower. In 1890 he oinmed the Forth 
Bridge. On 1 4th January 1892, however, a heavy blow fell 
upon him and his house by the death of his eldest son. 
Prince Albert Victor, duke of Clarence and Avondale, after 
only five days’ illness. The young prince, who with his 
brother had made the tour of the world in H,M.3. 
Bacchante^ and after a short career at Oxford and Cam- 
bridge was just settling down to play his part in public 
life, had recently become engaged to Princess Victoria Mary 
of Teck (bom 26th May 1867), and the popularity of the 
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heir to the Qr(>wn had been increased by the expression 
of his satisfaiitik^n at liis son’s union to an Englishwoman. 
On Gth July 1893 the broken thread was reunited by the 
marriage of the j)rincess (])(>pularly known as l^incess 
May) to the brother of the deceased prince, George 
Frederick, duke of \'ork. 

The year 189 :1 was a busy one for tlie prince of Wales, 
who becjiuie a menilwr of the Iloyal Commission on the 
Housing of the J^)or, oijened th(j Tower Bridge, attended 
the Welsh Eisteddfod and was duly initiated, and paid 
two visits to llussia — one on the marriage of the Grand 
Duchess Xenia, the other on the death of the Tsar, his 
brothor-in-law’. In 189G he l)ectime first Chancellor of the 
University of Wales, and his first act after his installation 
at Aberystwith was to confer an honorary degree upon 
the princess. He had already been for some years a 
trustee of the British Museum, and participated actively 
in its administration. On 22nd July 189G the prince’s 
third daughter, IVincess Maud, was married to Prince 
Charles of Denmark. The armiigements for the Queen’s 
Jubilee of 1897 depended Ufxm the prince even more thiin 
those of the corresponding celebration in 1887 : he rode 
on the Queen’s right at the great procession to St Paul’s, 
and as an Admiral of the Fle<it presided at the naval 
revii'w at Spithead, a sp(?ctacle unparallehid in the history 
of the world. In July 1898 the prince liad the misfortune 
to fracture his kiKie-ca]) while on a visit to Baron Ferdinand 
di! Rothschild, but completely recovered from the effects of 
the accident. In Deciuiiber 1899, while passing through 
Brussels on his way to 8t Petersburg, he was fired at by a 
miseralde hid named Sipido, (;razed by reading anarchist 
literature. Fortunately, no injury was done. 

It was the csp(?eial distinction of Albert Edward, prince 
of VVales^ to have bc(‘n an ornanuuit and support of the 
throne befon^ he was called u])on to lilJ it himself. This 
cannot be stud of any of his ])redeoessorH except Edward 
the Black Prince). Most princes of Wales have either died 
or attained tlu' regal dignity too early to leave any con- 
B])icuous mark in history as y)rinces. Simte the days of 
the Black Prince only two have tmjoyed a popularity corn- 
parable to Prince Albert Edward’s — Homy of Monmouth 
and llonry, the son of James I. The glories of Henry Y. 
have cast a veil over the irregularities of rrinee Hal ; and 
the popularity of the Stuart Prince Henry arose in great 
measure from his suppressed anbigonisin to his father, and 
the expectation tlmt he would reverse the ]att()r’s ixdicy. 
The other two princes of Wales who have filled a con- 
spicuous pla(!c ill the jmblie eye, lYiiice Frederick and 
George IV., were neither dutiful nor popular. It was 
reserved for the son of Queen Victoria to show what 
strength an hoir-iipparent exemplary in the discharge of the 
duties of his station can bring to a momirchy, and how 
important' a place, even with the most scrupulous abstiii 
once from party polities, he can fill in th(5 life of a self- 
governing nation. Ho was a keen ivatron of the theatre, 
and made it his business to know and remember all the 
distinguished men of the time in arts and letters. His 
thoroughly British taste for sport was as pronounced as 
his inclination for most of the contemporary amusements 
of Society. The “Tranby Croft Case” (1890), in which 
Sir William Gordon Gumming brought an unsuccessful 
libel action for having been accused of cheating at a 
gaitie of baccarat, caused some comment in connexion 
with lihe Prince’s apiiearance in the witness-box on be- 
half of the defendants. But it did him no disservice 
with th^ people to have twice won the Derby with his 
horses Persimmon (1896) and Diamond Jubilee (1900), 
and his interest in yacht-racing was conspicuously shown 
at all the important fixtures, his yacht Britannia being 
one of the best of her day. In other respects his activity 


in the life of the nation and his wide Interests may be 
illustrated by his establishment (1897) of the “Prince of 
Wales’s Hospital Fund,” his devotion to the cause of 
Masonry (he was first elected Grand Master of the Free- 
masons of England in 1874), and his position as a Bencher 
of the Middle Temple, w^hero ho also became (1887) 
Treasurer. It was on the occasion of hiS' first apjK^arauce 
at “Grand Night,” that the students were for the first 
time allowed to follow the Prince’s example and to smoke 
in Hall ; and this was only one instance of the influence 
in this respect which the Prince’s taste for tobacco had 
on English society. 

On the death of Queen Victoria on 22nd January 1901, 
the question what title the now king would assume was 
speedily set at rest by the popular announeement that he 
would be called Edwanl the Seventh. The new reign 
began ausjiiciously by the holding of a Privy Council at 
Bt. James’s Palace, at which the King announced his 
intention to follow in his predecessor’s footsteps and to 
govern as a constitutional sovereign, and received the oaths 
of allegiance. On 14th February the King and Queen 
opened Parliament in state. Shortly afterwards it was 
announced that the visit of the duke and duchess of York 
to Australia, in order to inaugurate the now Commonwealth, 
which had been sanctioned by Queen Victoria, would be 
proceeded with ; and on 16th March they set out on board 
the Ophir with a brilliant suite. Tlie tour lasted till 
1st November, the duke and duchess having visited 
Australia, New Zealand, the Cape, and Canada; and on 
their return the King, on 9th November, created the duke 
prince of Wales and earl of Chester. In the meanwhile 
Biriiament had settled the new Civil List {q.v.) at 
£470,000 a year. On 22nd May the King had a narrow 
escape in Southampton Water, on board Sir T. Lipton’s 
yacht Sliumrock IL (which was to conijiete for the 
America Cup). The yacht bad her masts, spars, and entire 
spread of canvas carried away in a scjuall ; but the King 
suffered no injury. The (piestion of enlarging the Royal 
title to include specific mention of the colonial empire had 
been discussed during the year, and on 30th July Parlia- 
ment passed a Bill to enable the King to style himself 
“Edward VII., by the grace of God of the United King- 
dom of Great Britain and Ireland, and of all the British 
Dominions b^ond the Seas, King, Defender of the Faith, 
EmjKJror of India.” The Coronation was fixed for 2Gth 
June 1902. But on the 24th, amid general consternation, 
the King was announced to be sufiering from jxirityphlitis, 
necessitating the immediate performance of an operation ; 
and the Coronation, for which unprecedented preparations 
had been made, had to be iiostponed. The operation — 
performed by Sir Frederick Treves — was, however, so 
marvellously successful, and the King’s progress towards 
njcovery so rapid and uninterrupted, that within a fortnight 
ho was pronounced out of danger, and soon afterwards it 
was decided to hold the Coronation Service oa 'Ml August. 
Though shorn of much of the magnificence which would 
have been added to it in June by the presence of foreign 
royalties and the preparations for a great procession through 
London, the Solemnity duly took place on that date in 
Westminster Abbey amid great rejoicings. 

EdWardSVillei capital of Madison county, Illinois, 
U.S.A., on Cahokia creek, at an altitude of 554 feet It 
has throe railways, the Wabash, the Toledo, St Louis, and 
Kansas City, and the Chicago, Peoria, and St Louis. 
Population (1880), 2887; (1890), 3561; (1900), 4167. 

EdWftrdSVill 09 a borough of Lucerne county. 
Pa., U.S.A., in the anthracite coal region, on the north 
branch of the Susquehanna river. The official name of 
the post office is Edwardsdale. Population (1900), 5165. 
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Eel ■ — ^The common fresh-water ocl belongs to a group 
of soft-rayed fishes distinguished by the presence of an 
opening to the air-bladder and the absence of the |)elvic 
fins. With its nearest relatives it forms the family Murmn- 
idae, 1sll of which are of elongated cylindrical form. The 
special peculiarities of the eel are the rudimentary scales 
buried in the skm, the well-developed ixactoral fins, the 
rounded tail fin continuous with the dorsal and ventral fins. 
Only one other species of the family occurs in British 
waters, namely, the conger, which is usually much larger, 
and lives in tlnj sea. In the conger the eyes are larger 
than in the eel, and the upper jaw overlajM the lower, 
whereas in the eel the lower jaw projects beyond the 
upper. Both species are voracious and predatory, and feed 
on almost any animal food they can obtain, living or dead. 
The conger is especially fond of squid or other Oephalo|)ods, 
while the eel is partial to carrion. The common eel occurs 
in all the rivers and fresh waters of Euro|)e, except those 
draining towards the Arctic Ocean, the Black Sea, and the 
Caspian Sea. It also occurs on the Atlantic side of North 
America. The conger has a wider rangci, extending from 
tlie western and southeni shores of Britain and Ireland to 
the East Indian Archi|)elago and Ja]:)an. It is common in 
the Mediterranean. 

The ovaries of tho col resemble somewhat these of thu salmon in 
structure, not forming closed sacs, as in the majority of Teleostei, 
but consisting of lainiiim ox^kisckI to tho body (xivity. Tho 
lamiiuo in which the eggs are produced arc very numerous, and 
are attached transviirsely by tlieir inner edges to a membranous 
band running nearly the whole length of the body-cavity. The 
majority of tlie eels captured for market arc feiinilos with the 
ovaries in an immature condition. The male e(d w'as ih'st dis- 
covered ill 1873 by Syrski at Trieste, the testis lieing descrilM'd by 
him as a lobed elongated organ, in the same relative {Kisition as 
tho ovary in the female, surrounded by a snuKdli surface witliout 
lamimo. lie did not lind ripe sjiemiatozoa. lie discovered the 
male by examining small specimens, all tl)o larg<T l^eing female. 
Jacoby, a later observer, found no males ex(?ee(liiig 19 inches in 
length, while tho female may reach a length of 39 inches or more. 
Dr Potersen, in a paper published in 189ii, states that in Denmark 
two kinds of eels are distinguished by the lishermen, namely, 
yellow eels ami silver eels. The silver eels are further dis- 
tinguished by tho shii|)c of the snout and tho size of the eyes. 
The snout in front of the oye.s is not flat, iLsiii the yellow eels, but 
high and compressed, and therefore appears more j»oint<?d, wliilo 
the eyes are much larger and directed outwards. In both kinds 
there are males and females, but Petersen shows that the yellow 
eels change into silver eels when they migrate to the sea. Tho 
sexual organs in the silver cels an; more devolo]»ed than in the 
yellow cels, and the former have almost or entirely (!ea.scd to Uko 
food. The male silver eels are from 11 J to 1 9 inches in length, 
tho fomahis from 16 J to about 39 inches. It is evident, there- 
fore, that if eels only spawn once, they do not all reatjh the 
same size when they become sexually mature. The male conger 
was first des(Tibed in 1879 by Hermes, who obUined a ripe 8i»eci- 
mon in the Berlin Aquarium. This s]>ecin)en was not quite 24 feet 
in length, and of the numerous males which liave been identified 
at the Plymouth Laboratory, none exceeded this length. The 
largo numbers of conger almvo this size caught for the market are 
all immature females. Female conger of 5 or 6 feet in length and 
weighing from 30 to 60 lb are common enough, and occasionally 
they cxcoeii those limits. The largest recorded was 8 feet 3 inches 
long, ami w^hod 128 lb. 

Tlierovil every reason to believe that eels and conger sjMiwn but 
once in tkeir lives, and die soon after they have discharged their 
generative products. When kept in aquaria, both malo and female 
conger are vigorous and voracious. Tho males sooner or later 
cease to feed, and attain to the sexually mature condition, emitting 
ripe milt when handled and gently squeezed. They live in this 
condition five or six months, taking no food, and showing gradual 
wasting and disease of the bodily organs. The eyes and skin 
become ulcerated, the sight is entirely lost, and the bones l)econic 
soft through loss of limo. Tho females also after a time cease to 
feed, and live in a fasting oondition for five or six mouths, during 
which time the ovaries develop and reach great size and weight, 
while the bones l>ocome soft and the teeth di8api)ear. Tho female, 
however, always dies in confinement before the ova arc perfectly 
ripe and before they are liberated from tho ovarian tissue. The 
absence of some necessary condition, perhaps merely of the pressure 
which exists at the bottom of the sea, eviaeutly prevents the com- 


plete development of the ovary. The invariable death of the fish 
in the same almost rijM*. condition leads to the conclusion tliat 
under normal conditions the fish dies after the mature ova have 
been discharged. Orassi states that ho obtained ripe male eels, 
and ripe specimens of Muneua, another genus of tlie, family, in 
tho whirltiools of the Strait of Messina. A ripe female Munima 
has also been described at Zanzibar. Ciravid female eels, i.e,, 
speclmenR^ W'ith ovaries greatly enlarged, have been oi:casionally 
obtained in fresh water, but there is no doubt that, normally, 
sexual maturity is attained only in the sea. 

Until recent yoai's nnthitig was known from direct ol>.sorvati'»ii 
concerning the reproduction of the common eel, or any sjiecies of 
tho family. It was a well-known fact that large eels migrated 
towards the sea in autumn, and that in the sjiring small trans- 
paront eels of 2 ineshes in length and iij»wards wore common on 
the shore under stones, and ascended rivers and streams in vast 
swarms. It was reasonable, therefore, to infer that the mature eels 
spawned in the. sea, and that there the young W(*rc developed. 

A group of peculiar small fishes were, however, known which 
were called Leptoce])}]ali, from the small proportional size of the 
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head. The first of these described was captured in 1763 near 
Holyhead, and became the typo of L. J/orrwi/, other specimens of 
which have been taken eitluT near tho shore or at tlie suj-faco of 
the sea. Other forms placed in the .same genus had been taken by 
surface fishing in the Me<liteiTancan niid in tropical ocean currents. 
The chief peculiarities of Leptocephali, in- addition to the smallness 
of the head, are their rihbon-like shape and their glassy trans- 
parency during life. The body is flattened from .siile to side, and 
broa(l Irom the <lorsal to the ventral eflge. Like the cels, they ore 
de.stitiito of jH'lvic fins, and no generative organs have been observed 
in them (sec. Fig. above). 

In 1864 the American naturalist, Ciill, jmblishcd the eonclusion 
that L. Morrutii was the young or larva of tin? conger, and 
Leptocephali gcnorally the young stages of spe(;iea of Miinenidfc. 
In 1886 this conclusion was conlirnied from direct observation by 
Yves Dolage, who kept alive in a tank at Roscojf a s|Mjcinion of 
A. Morrmif and saiv it gradually transformed into a young conger. 
From 1887 to 1892 Professor (Irassi and Dr Calami riiccio carried 
on careful and successful n*seaivlies into the development of the 
Leptocephali at Catania, in Sicily. The .specimens were captured 
in considerabh? numbers in tlie harbour, and the transformation of 
L, Morrmi into young conger, and of various other forms of 
Leptocophaliis into other genera of Munenidn', such as Muranm^ 
Comjr&niura'Wty and OphichthySy was observed. In 1891 the same 
authors published the annouiiccincut that another species of la'pto- 
cephalua, namely, X. brevirostriSy was the larva of the common 
eel. This larval form was captured in numbers with other 
Ijeptocephali in the strong currents of the Strait of Messlila* In 
the metamorphosis of all Leptocephali a great roduotioii in size 
occurs. The L. Imvirostris reaches a length of 8 cm., or a little 
more than 24 inches, while the perfectly-formed young eel is 2 
inches long or a little more. 

The Italian naturalists have also satisfied themselves that certain 
pelagic fish eggs originally described by Kaffaele at Naples are 
the eggs of Mura!ni&, and that among them are the eggs of 
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Connor and Anguilla. They believe that these eggs, although free 
ill the water, remain usually near the bottom at ureat dejitha, and 
that fertilization takes place under similar cotuli lions. No iish 
eggs of the kind to which rcferonco is here made have vet been 
obtained on the British coasts, although conger and eels are so 
abundant there. Kaifacle described and figured the larva newly 
huicliod from one of the eggs under consideration, and it is evident 
that this larva is the earliest stage of a Leptocephalus. 

See *‘The Eel Qutistion,” Heporl U.H, Oumin/Moner of Fisheries 
for 1S70» AVashingtou, 1882.— Cunningham, Reproduction and 
Development of tlic Coiigtjr," Jotim, Mar, Biol, Assn, vol. ii. — 
Pktb:iwen, Bejwrt JJait, Biol, HttUion, v., 1894, — GuASsi^ Quart. 
Journ, Mic. Bci. vol. xxxix., 1897. (j. t. C.) 

Eaer, the chief town of the government district of 
the Hamc name in Bohemia ; connected by rail with Nurem- 
berg, IVague, Vienna, Jleichenberg, &c. Population (1890), 
18,()58; (1900), 23,665, almost exclusively German (esti- 
mated at 91 jHir cent. Roman Catholic, 6 ficr cent. I*ro- 
testant, and 3 fxjr cent. Jewish). There is a garrison of 
1069 men. Latterly Eger has been very prominent on 
account of its strong Pan-Germanic sentiment. The town 
is exceptionally interesting from its ancient buildings, 
collection of historical relics of Wallenstein, ike. There is 
a considerable textile industry, together with the manu- 
facture of shoes, intichinery, brew'ing, milling, &c. The 
inhabitants of the district are still distinguislied from 
the surrounding {xipulation by their costumes, language, 
manners, and customs. 

Egfh Altlf a town and railway station in the Chertscy 
parliamentary division of Surrey, England, on the Thames, 
21 miles west by south of London by rail. The parish 
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Geography and Statistics. 

T he salient physical features of E^pt may be grou|Hjd 
as follows, each division having its own characteristic 
features, due essiuitially to the geological structure of 
the country: — (1) the Delta, (2) the Trough or “Rift” 
Valleys, (3) the Desert Plateaux, (4) the mountainous 
region in the east and north-east. The Nile? must also 
bo considered sp]»apately. 

The Delta , — The delta of the Nile occui)ic8 a triangular 
area north of Cairo, measuring 100 miles from south to 
north, and having a width of 155 miles on the shore of 
the ^fediterrancan Ixjtween Alexandria on the wcist and 
Port Said on the east. Beyond tliesc two joints thti low 
hills of the desert form the coast-line, while between them 
the low sandy shore of the delte, slowly increasing by the 
annual dejiosit of silt by the river, is a barren area of sand 
hills and salty wastes land, exce])t in a few jxirts whcire 
reclamation has alrijady made progress. Soutliwanls the 
quality of the soil rapidly improves, and becomes the most 
fertile part of Egypt. This area is wratered by the Damietta 
and the Rosetta branches of the Nile, and by the netivork 
of canals which, beginning at Cairo and the Barrage, 
intersects the w^holo delta and extends castw\ards through 
the Wadi Tuinilat as far as Suez. The soil of the delta is , 
a dark grey hne sandy soil, becoming at times almost a stiff > 
clay by reason of the fineness of its jxirticles, which consi^ 
almost wholly of extremely small grains of quartz with a 
few other minerals, and often numerous flakes of mica. 
This deposit varies in thickness, as a rule, from 55 to 70 
feet, at which dej»th it is underlain by a series of coarse 
and fine yellow quartz sands, with occasional pebbles, or 
even banks of gravel, while here and there thin bods of 
clay occur. These sand-beds are sharply distinguished by 


church contains monuments by FlaxQ^am . Within the 
parish are the Royal Indian Engineering ’Cbllege on Cooper’s 
Hill, the hill celebrated in Sir John Denham’s poem, 1642, 
the Royal Holloway College for Women, the Holloway sana- 
torium for the treatment of mental ailments, and a cottage 
hospital ; also the field of Runny mede, where King John 
signed Magna Carta, and (partly in Berkshire) Virginia 
Water, a large artificial lake in the south of Windsor 
Great Park. Area of parish (with Englefield), 7786 acres. 
Population (1881), 8692; (1901), 11,894. 

Efln (Armenian, A^n, “the spring”), an iini)ortant 
town in the Memuret el- Aziz vildyct of Asiatic Turkey 
(altitude, 3300 feet). It is picturesquely situated in a 
theatre of lofty, abrupt rocks, on the right bank of the 
Western Euphrates, at the jKiint whore the Kharpiit- 
Erzingan road crosses the river by a wooden bridge. The 
stone houses stand in terraced gardens and orchards, and 
the streets are mere rock-ladders. The iX)pulation numbers 
10,000 (Moslems 6000, Armenians 4000). Egin ivas 
settled by Armenians who emigrated from Van in the 
11th century with Senekherim. On 8th November 1895 
many Armenians wi^re massacred. 

EEOrloVSkp a district town of Russia, government 
and 74 miles north-east of Ryazafi, connected by a branch 
line (14 miles) with the Moscow to Ryazan main line. Its 
cotton mills (yielding over £500,000 a year) and other 
factories give occu|)ation to 6000 persons. It has important 
fairs for trade in grain, hides, (kc., exported. Population, 
20 , 000 . 


PT. 

their colour from the overlying Nile deposit, and are of 
considerable thickness. A boring made in 1886 for the 
Royal Society at Zagazig attained a depth of 375 feet 
without reaching rock, and another, recently sunk near 
Lake Abukir (close to Alexandria) by a com|)any, reached 
a depth of 405 feet with the same result. Numerous other 
borings to depths of 100 to 200 feet have given similar 
n'!sults, showing the Nile deposit to rest generally on these 
yellow sands, which provide a constant thougli not a very 
large suj)ply of good water ; near the northern limits of the 
delta this cannot, however, be de|Xiudcd on, since the well 
water at these depths has proved on several occasions to 
1)0 salt. The surface of the delta is a wide alluvial plain 
sloping gently towards the sea, and having an altitude of 
29 feet above it at its southern extremity. The only 
inequalities are the mounds, formed of ruined mud-brick 
dwellings, which mark the site of ancient towns, or on which 
the present towns and villages stand, occupying often the 
same site as their predecessors of earlier times. Its limits 
cast and west are d(?termined by the highiir ground of the 
deserts, to which the silt-laden waters of the Nile in flood 
time cannot reach. 

The Valleys , — The valleys, which arc a remarkable 
feature of the country, are those occupied respectively by 
the Nile, the Gulf of Suez, and the Gulf of Akaba, and 
each of these is a rift-valley determined by the subsidence 
of a narrow belt in the neighbourhood of a line of fracture 
on the earth’k surface. In the Gulf of Suez, certainly, an 
upward movement is still in progress, as salines along the 
coast are still being formed as the land rises ; but in the 
Nile Valley north of Assuan this is more difficult to 
determine, though certain slight local earthquake shocks, 
which occasionaJly occur, seem to })oint to the fact that 
that movement has not wholly ceased. The trdnib so 
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formed has boon filled by deix)sitH of coarse and fine sand 
and gravel, containing numerous fragments of igneous 
rocks, which underlie the present Nile mud dejiosit, as in 
the Delta ; and similarly, also, deep Iwrings have reached 
no rock-floor up to the present. At Beni Suef, with the 
Tertiary limestone j)hileaux of the desert 3 miles distant, 
400 feet of sands and (4ays were ixmetrated without any 
sign of rock, and at Medinet el Fayum a boring of 450 
feet gave tlie saiiuj result. 

Entering Egypt i)ro])cr, a little to the north of the Second 
Cataract, the Nile flows through a valley in sandstone beds 
of Oc^taceous age as far as latitude 25" N., and throughout 
this ])art of its course the valley is extremely narrow, rarely 
exceeding 2 miles in width. At two points, namely, 
Kalal>sha and Assuan (First Cataract), its course is inter- 
rupted l>y outcrojxs of granites .and other crystalline rocks, 
which have been uncovered by the erosion of the overlying 
sandstone, and to-day form the mass of islands, with 
numerous small rajads, which have Ixsen described not very 
accurately as cataracts ; no good (evidence exists in supjKirt 
of the view that they are the nunains of a massive barrier, 
broken down and carried away by some sudden convulsion. 
From latitude 25" N. northwards for 518 miles the valley 
is of the “rift-valley^* tyi>e, a level depression in the lime- 
stone ]>latoau, enclosed usually by stoei) cliffs, except where 
the tributary valleys drained into the main valley in early 
times, when thenj was a larger rainfall, and which now 
carry off the occasional rainstorms that burst on the 
desert. The average width of the cultivation is about 
1 0 miles, of which th(^ gi'oater part lies on the left bank 
of tin? river ; and outside this is a belt, varying from a 
few hundred yards to 3 or 4 miles, of stony and sandy 
ground, roacliijig up to the foot of the limestone clifts, which 
rise in places to as much as 1000 feet above the valley. 
'J'iiis continues as far as latitude 29" N., after which the 
hills tliat close in the valley b(?como lower, and the higher 
plateaux lie at a distance of 10 or 15 miles back in the 
desert. The fertile j^rovinccj of the Fayum, on the left bank 
of the Nile and separattsd from it by 6 miles of desert, 
seems to owe its existeuco to movements similar to those 
which determined the valley itself, Surrounded by 1’ertiary 
limestone strata on the north, wdst, and south, the boring 
abQve ia^tioned met witli no representatives of these beds 
in the 450 feet which wen? penetrated. Lying in a basin 
sleping in a series of terraces from an altitude of 65 feet 
above 6ea-levol in the east to about 140 feet below sea- 
level on the north-west, at the margin of the Birket-cl-Kerun, 
this j)rovince is wholly irrigated by a large canal, the Bahr 
Vusof, which, leaving the Nile at Deirut in TTpjxir Egy^pt, 
follows the western margin of the (jultivation in thcj Nile 
Valley, and at length enters the Fayum through a gap in 
the desert hills by the Xllth Dynasty i)yrainids of Laliun 
and Hawara. 

The Denert Plateauv. — S^Mjaking generally, Egypt con- 
sists of a broad plateau of sedimentary rocks, lying on the 
west(!rii side of a baud of crystalline rocks w4iicli occupy 
t!u^ southern part of the peninsula of Sinai and the western 
side of the K(h 1 Sea from latitude 29" N. southwards. In 
the north, where beds of Upper Tertiary ago occur, the 
desert plateaux are comi)aratively low, but from Cairo 
southwards, as the Eocene limestones come in, they rise to 
1000 and even 1500 feet above sea-level. Formed mostly 
of horizontal strata of varying hardness, they present a 
series of terraces of minor plateaux, rising one above the 
other, and intersected by small ravines worn by the 
occasional rainstorms which burst in their neighbourhood. 
The weathering of this desert area is f>robably fairly rapid, 
and the agents at work are princi|)ally the rapid heating 
and cooling of the rocks by day and night, and the erosive 
action of sand-laden wind on the softer layers ; these, aided 
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by the occasional rain, are ceaselessly at work, and produce 
the successive plateaux, dotted with small faceted hills and 
cut up by valleys (wadis), which accasionaHy become deep 
ravines, thus forming the principal type of scenery of these 
deserts. From this it will bo seen that the desert in Egypt 
is mainly a rock desert, where the surface is formed of 
disintegrated rock, the finer particles of which have been 
carried away by the wind; and east of the Nile this is 
almost exclusively the case. In the western desert, how- 
ever, those large sand accumulations which are usually 
associated with a desert are met with. They occur as 
linos of dunes formed of rounded grains of quartz, and lie in 
the direction of the prevalent wind, usually being of small 
breadth as compared with their length; but in certain , 
areas, such as that lying south-west and west of the Oases 
of Farafreh and Dakhleh, these lines of dunes, lying 
parallel to each other and about half a mile apart, cover 
immense areas, rendering them absolutely impassable ex- 
cept in a direction parallel to the lines themselves. East 
of the Oases of Baharich and Farafreh is a very strik- 
ing lino of these sand dunes; rarely more than 3 miles* 
wide, it extonds almost continuously from Moghara in 
the north, passing along the west side of Khargoh Oasis 
to a point near the Nile in the neighbourhood of Abu 
Simbel in Nubia — having thus a length of nearly 550 
miles. In the northern part of this desert the dunes lie 
al)out N.W.-S.E., but farther south incline more towards 
the meridian, Ixjcoming at last very nearly north and 
south. 

Oases . — In the western desert lie the five largo oases of 
Egypt, namely, Siwah, Baharich, Farafreh, Dakhleh, and, 
Khargeh, occupying depressions in the plateau or, in the 
case of the last throe, large indentations in the face of the 
escarpment formed by the Lower Eocene and Upper 
Cretaceous Limestones. I'heir fertility is due to a jdentiful 
8Uj)j)ly of water funiished by a sandstone bed 300 to 500 
feet below the surface, whence the water Ases through 
natural fissunis or artificial boreholes to the surfacti, and 
sometimes to several feet above it. These oases were 
known and occupied by the Egyi>tians tis early os 1600 
B.C., and Khargeh rose to sixjcial importance at the time of 
the Persian oceupatioii. 

The Mmintainom Pegioyi . — The mountainous i)art of 
the country is that occui>ied by the crystalline rocks in the 
southern j^art of Sinai, and the belt occui)ying the western 
shore of the Gulf of Suez and Bed Sea, where the princijial 
jieaks rise to heights of 6000 and 7000 feet. Owing to 
the slight rainfall, and the ra})id weathering of the rocks 
by the great range of tomi>crature, these hills rise steeply 
from the valleys at their feet as almost bare rock, supjiorting 
hardly any vegetation. In some of the valleys, wells or 
rock-jx>ols filled by rain occur, and furnish drinking-w^ater 
to the few Arabs who wander in tlieso hills. Farther south, 
where the rainfall is greater, tluj valleys are more fertile, 
and supjKjrt considerable numbers of camels, sheep, and 
goats. 

The Egyptian Nile . — The Nile (</.v.) enters Egypt 
proper a little to the north of the ^^‘cond Cataract, and 
Ixjtween there and the First Cataract has a length of 200 
miles and a slope of From this point to the 

Barrage at the apex of the Delta the length is 605 miles 
and the slojxs and thence to the sea, by either the 

llosotta or Damietta branch, is 145 miles more. The Nile 
is at its low^est at Assuan at the end of May, then rises 
slowly until the middle of July, and rapidly throughout 
August, reaching its maximum at the beginning of Se|>- 
tember ; it then falls slowly through October and November. 
At Cairo the lowest level is reached about the middle of 
June, after which the rise is slow in July and fairly tapid 
in August, reaching the maximum at the begiiuriitf oi 
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October. In t^e month of June the water is clear and 
carries practiccdl^ no suspended matter, but by August it 
is full of dark •ied-brown sediment brought down by the 
Blue Nile and the Atbmu from the plateaux of Abyssinia, and 
is estimated to be then canning 8 cubic yards per second; 
by September this has been reduced to half the amount, 
and then diminishes rapidly. On the island of Elephantine 
at Assuan is the well-known Nilometer, dating from ancient 
Egyptian times, and altered and extended in liomau times, 
while the remains of other ancient Nilometers exist at Philm, 
Edfu, and Esna, together with inscriptions recording about 
forty high Niles in the XXVth Dynasty, recently discovered 
on a quay w^l of the temple of Karnak. The data furnished 
by these give about 4^ inches per century as the rate at 
* which the Nile is silting up its bed north of the First 
Cataract. 


Climate . — Except a narrow belt on the north along the Meditcr* 
raneaii shore, l*'gypt Hes in an almost rainless area, wliere the 
temperature is high by day and sinks quickly at night in 
consequence of the rapid raaiation under the cloudless sky. The 
mean tomperature at Alexandria aud Port Said varies between 
67” F. in January aud ST F. in July ; while at Cairo, wliero the 
proximity of the desort begins to bo folt, it is 63” F. in January, 
rising to 84” F. in July. January is the coldest month, when occa- 
sioumly in the Nile Valley, and more frequently in the o])cn desert, 
the tomperaturo sinks to 82” F., or ovon a degree or two below. 
The mean maximum temperatures aro 90” F. for Alexandria and 
110“ F. for Cairo. Farther south the range of temperature be- 
comes greater as pure desert conditions are reached. 


Meajh Temperature, 


Place. 

January. 

July. 

Year. 

Annual 

Maximum. 

Annual 

Minimum. 

Assuan . 

C 

62 

95 1 

80 

118 

42 

Widi Haifa . 

61 

93 

79 

117 

41 

Khartum . 

71 

93 

84 

lU 

... 


The relative humidity varies greatly. At A.ssuan the moan 
value for the year is only .38 per cent., that fur the summer lieing 
29 |)er cent, and for the winter 61 per cent. ; while for W»uli Haifa 
the mean is 32 per cent., aud 20 [)er cent, and 42 per cent, are tlio 
mean values for summer aud winter respoctively. In Alexandria 
and on all the Mediterranean coast of Egypt rain falls abundantly 
in the winter months, amounting to 8 incjhe.s in the year ; but 
southwards it rapidly decreases, ami south of latitude 31” N. but 
little falls. 


IlavnfalL 


Place. 

Inches per 
Annum. 

Aloxandria 


8*1 

Port Said . 


3*1 

Ismail ia . 

. 

2*1 

Suez .... 

• 

1*1 


K(^ent roGords at Cairo show that the rainfall is vciy irregular, 
and is furnished by occasional storms rather than by any regular 
rainy season ; still, most falls in the winttjr months, esjMjeially 
December and Januaiw, while, on the otlier hand, none has been 
recorded in June and July. 


Rainfall in Cairo in Inclu's. 



1RS7. 

1888. 

1880. 

1800. 

ITOl. 

180‘J. 

1R93. 

iwi. 

iHai 

18»'.. 

1897. 

im 

Inches 

0*86 

1*73 

0*64 

2*ir> 

1*60 

0*27 

1*30 

0*00 

1 

1‘70 

1*43 

0*3 

161 


In the open desert rain falls even more rartdy, hut it is by no 
means unknown, and from time to time heavy storms hurst, causing 
sudden floods in the narrow ravines, and often drowning both men 
and animals. Those are more common in the mountainous region 
of the Sinai Peninsula, wliere they are much dreadetl by the Arab.**. 
Snow 1i unknown in the Nile Valley, but on the mountains of 
> 


Sinai and the Red Sea Hills it is not unconimon, and a tempera- 
ture of 18” F. at an altitude of 2000 feet has been recorded in 
January. 

The atmospheric pressure varies between a maximum in January 
aud a minimum in July, the mean difference being about 0*29 
inch. The following are the mean values for Cairo for the years 
1886-1898 


Year. 

Temp. 

* Fahr. 

Atmospheric 

Pressure. 

Inches. 

' Year. 

Temp. 

Fahr. 

Atmcisplicric 

PruNsure. 

Ineiuis. 

1885 . 

70*3 

29-84 

1892 . 

70*3 

29*89 

1886 . 

69*0 

29-86 

i 1893 . 

68*4 

29*89 

1887 . 

70*6 

29-87 

: 1894 . 

69*2 

29*87 

1888 . 

71*6 

29-87 

1895 . 

69*5 

29-87 

1889 . 

72*0 

29-88 

1 1896 . 

69*5 

29*87 

1890 . 

71*6 

29*84 

i 1897 . 

68*5 

29*90 

1891 . 

71*4 

29*88 

1 1898 . 

08-7 

29-88 


The most striking nieteorologfcal factor in Egypt i.s the per- 
sistence of the north wind throughout the year, without wlib b ilie 
climate wouhi bo very trying. In Deecmbr-r, January, and 
February, at Cairo, tlie north wind slightly predominates, though 
those from the .south and west often nearly equal it, but after tiiis 
the north blows almost continuously tlirougliout the year. In 
May and June the prevailing direction is north and liorth 'north- 
east, and for July, August, Se])teiiiber, and October north and north- 
west. From tins few observations that exist, it .seems that farther 
south these southern winter wunds dcfTcase ivijiidly, becoming 
we.slerly, until at Assuan and Wadi Haifa the not tlierly winds are 
almost invariable throughout tlie year. The Ahaim'in^ or liot 
saud-ladon w*inds of the spring ntontlis, come invariably from the 
south. They aro preceded by a rapid fall of the barometer for 
about a day, until a gradient from soulli to north is formed, 
then the wind commences to blow, at first gently, from the south- 
east ; rapidly increasing in violence, it shifts through south to 
south-west, finally dropping about sunset. Tin* same thing is 
rejHialed on the secsond mid sometimes the third day, by which 
time the wind has w'orked rouiifl to the north uguin. During 
a Khamsin the tcinin»raUire is high and the air extremely dry, 
while the dust and sand carried by the wind form a thick 5 ^dlow 
fog obscuring the sun. The southern winds of the summer inoiilbs 
W’hich occur in the low latitudes nortli of tin. equator are not felt 
imndi north of Khartum. 

Minerals . — The minerals of Egypt w*h'ch are worked at present 
arc vciy lew*. The salines at Meks, near Alexundrin, supply all the 
salt needed for the country, except a small (piantity used for curing 
fish at Lake Menzaleli ; w hile the lakes in the Wadi Natron, 45 miles 
nort!i w*cst of the jyraniid.s of (riz»*b, furnish carhonatc of soda in 
large quantities. TThe alum of the Western Oas(*s is no longer 
worketi, on account of the cost of transport. The turquolso minM 
of Sinai, in tlic Wadi Moghara, are worked regularly by the Aruba of 
tlio ]Hmin.sula, who sell the stones in Suez ; while the cmeitild minca 
of Jehel Ziibara, .south of Kosseir, have been recently examined, to 
SCO if they could be jirofitably worked. Petroleum occurs at Jehel 
Zeit, on the w’est short! of tlie Gulf of Suez, but iij» ti> the present 
attempts to obtainit in any quantity have not ])rovt‘d .‘^uecossful. 
Con.siaerable veins of luematite of good t[uality occur both in the 
lied Sea Hills aud in Sinai, hut ditiiculty of transport and w’ant of 
fuel render them uniiu|K)rtant. 

Flora . — Since practically the whole t>f the eountry w’hieh will 
support vegetable life is under cultivation, the flora of Egy])t i.s 
limited. Hesides the industnal cro]»s cultivated throngbout the 
country, the most important tree is the date palm, whieli grow's all 
over Egypt and in the Oases. Tlie dom palm is first seen a little 
north of latitude 2t)” N., aud extends southw.ards. The vim? grows 
well, and in ancient tinuis was largely euUi vat cd for wine ; orange-s 
loraous, and }»oincgrauates also abound. The .sunt tree {cicada 
N-ilolica) grows everywhere, us well as the tamarisk and the syca- 
more. In the deserts several kinds of thorn hushes grow ; and 
wherever rain ormirings have moistened the ground, numerous wdld 
flowers thrive. This is espijcially the case wheiv there is also shade 
to protect them from the midday suu, as in some of the narrow 
ravines in the eastern desert and' in tlie iialm groves of the oa.ses, 
w'horo various ferns and flowers grow* luxnriantl 3 ' round the springs. 
Of late years new avenues and gardens have been extensively 
planted, cspeciaily near the towns ; and among many trees w*hieh 
have lieen irnportell, the “ lebbck ” {AlMzzia Lebbek) thrives especi- 
ally, and has l>een very largely employed. 

Besides the ordinary domestic animals^ the camel, horse, 
donkey, goat, shcej), cow, w’ater buffalo, Ac., there are f(!w wild 
animats. The principal are tlie hyama, jackal, and fox ; numerous 
gazelles in the deserts ; the iliex in Sinai and the Red Sea Hills ; and 
rarely the moufflon, or maned sheep, is met. The crocodile is never 
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now Been iu Egjpt. Birds are fairly numerous, and include eagles, 
vultures, kites, owls, as well as several kinds of plover ; sand 
grouse and pigeons are abundant, tliu latter being kept for their 
dung, which is used as manure. (.Quails arrive from the north 
about September, and return in the spring, passing through Egypt in 
February and Mandi. Aquatic birds are very numerous — pelicans, 
storks, cranes, hcroiiH, geeso, and duck. 

Arra and total area of Egypt proper, includ- 

ing the Oases in tlio Libyan Desert, the regions between the Nile 
and tlic Red Seu, and El-Arish in Syria, but excluding the Sudan, 
is about 400,000 square miles ; but the cultivated and settled 
area, that is, the Nile Valley and Delta, covers only 12,980 square 
miles. Canals, roads, date plantations, Ac., cover 1900 square 
miles ; 28riU square miles arc comprised in the surface of tlie Nile, 
marslu^s, lakes, and desert. 

The prmulation is generally divisible into — 

(1) The I'ellahin, or the peasant population of the Nile Volley ; 

(2) Th(‘ Beduiu, or nomad Arabs of the desert ; 

(3) Tlie Nuba or Berberin, inhabitants of tlie Nile Valley 
between Assuan and Dongola. 

The lirst of these includes both the Moslem and Coptic iuhabit- 
aiits, who have probably changed but little since ancient Egyptian 
times, in spite of their conquest at ditl'ercnt jioriods by various 
nations, each of whom lias lelt hut little mark on tlio inhabitants, 
cx(Mq>t the change of religion. 

The Beduin, or the Arabs of the desert, are of two difleront 
classes ; lirst, the Arabic-siicakiug tribes, who have jirobably immi* 
grated from Arabia and Syria, and who occupy the deserts as far 
south as latitude 26** N. ; secondly, the tribes who occui»y desert 
from Kosseir to Suakin, namely, the Hadendoa, Bishariii and the 
Ababda tribes, who 8]H)ak a language of their own, and are probably 
the descendants of the Blommyes, who occupied these ^larts in 
ancient times. 

The population according to the census of 1897 was 9,784,4011, 
com]iarcd with 0,818,919 in 1882, lieiiig an increase of 43*5 pir 
cjiil. in 15 years. In the two following tables are given the numbers 
for Upper and Lower Egypt, as well as the number of foreigners 
resident iu the country ; while in others are ^ivon the division by 
sex and mode of life, taken from the census of 1897 



1882. 

1807. 

Increase 
tier cent, in 
15 Ycara 

Population of Lower Egypt 

4,008,746 

5,676,109 

41*6 

Population of Uj»per Egypt 

2,805,173 

4,058,296 

45 

Total poj)ulation 

6,813,919 

9,734,405 

43 

Egyptians 

6,723,033 

9,621,831 

43 

Forsiguers 

90,886 

112,574 

! 24 

Tow'n population 

N umber of towns, villages, 

857,617 

1,226,865 

42*8 

and liamlets, kv.. 

1 

13,247 

1 

18,141 

37 


Malea 

Females. 

Total. 

Total ])opulatioii 

4,947,850 

4,786,555 

9,734,405 

Mode of Life, 

Sedoiitarics — 

Natives of fixod residence 
Natives soUletl among 
Beduins 

Foreigners 

4,550,504 

25,042 

64,249 

4,420,159 

24,699 

48,325 

8,970,663 

49,741 

112,674 

ToUl . 

4,639,795 

4,493,183 

9,132,978 

Semi-Sedentaries — 

Beduins resident in the 
villages . . . I 

Beduins among native 
sedentary population 

147,456 

124,303 

142,619 

116, S77 

290,075 i 
240,880 

Total . 

271,769 

259,196 

530,955 

Nomad — 

Beduin .... 


34,176 

70,472 


FopulcUion aecordituf to OeeupaHon, 



Males. 

Pemaies. 

Total 

Agriculturists . 

2,049,648 


2,049,648 

Exercisiug professions or 


trades .... 

1,018,768 

86,826 

1,049,588 

Servants .... 
Without profession, over 10 

113,377 

85,346 

148,728 

years of ago . 

147,898 

8,118,902 

3,266,300 

Without profession, under 10 

years of age . 

1,623,674 

1,696,482 

3,220,156 


Egypt is divided into 6 governorships and 14 provinces, of which 
6 belong to Lower Egypt and 8 to Upper Egypt. 

The governorships arc ; Cairo, Alexandria, Damictta, Suex 
Canal, Suez, El-Arisli. 

Ijowor Egypt includes the provinces of : Bohem, Gharbioh, 
Metiufieh, Dakahlieh, Kaliubieh, Cliarkieh. 

Upper Egypt; Oizoh, Beni Suef, Fayum, Miiiia, Assiut, Girgeh, 
Kcneh, Assuan. 

The following tables give the population of each governorship and 
province, with the number of jtersons |»er square mile in each ; — 



Area 
in Hquare 
Miles. 

Population, 

1882. 

Population, 

1897. 

Population 
perSq. MUe, 
1897. 

Govehmoksiiips. 
Lower Egypt — 
Cairo 

Alexandria 

Damictta 

Suez Canal 

Suez 

El Arish 

PUOVINCKS. 
Lmver Egypt — 
Bchera . 
Gharbieli 

6 

76 

44 

1 '“i 

4 

932 

2340 

874,838 

281,396 

43,616 

21,296 

11,176 

2,936» 

401,730 

936,276 

570,062 

319,766 

43,751 

60,179 

24.970 

16,991 

631,225 

1,297,656 

95,010 

4,568 

9,722 

677 

554 

Mmmfieh 

639 

646,013 

864,206 

1,852 

Dakahlieh 

931 

588,644 

736,708 

791 

Kaliubieh 

352 

271,891 

871,465 

1,055 

Cliarkieh 

905 

471,139 

749,130 

826 

Upper Egypt 
Gizeh 

' 370 

283,883 

401,634 

1,085 

Beni Suef 

501 

219,573 

314,454 

627 

Fayum . 

493 

228,709 

371,006 

752 

Minia 

772 

315,803 

548,632 

711 

Assint . 

840 

563,049 

782,720 

932 

Girgeh . 

631 

521,413 

688,011 

1,060 

Keneh . 

544 

486,827 

711,457 

1,308 

Assuan or 
Nubia 

*” 

158,265 

240,382 


1 Without Arabs, who were included in the figures for 1807. 


G<yifem7nent and Adminutration , — The Central Govern- 
immt consists of the Khedive, together witli a Council of 
six Ministers of State, under the presidency of a Prime 
Minister. To these is added the British Financial Adviser, 
who attends all meetings of the Council of Ministers, but 
has not a vote ; on the other hand, no financial decision may 
1)6 taken without his consent. The Ministries are tliose of 
the Interior, Finance, Public Works, Justice, War, and 
Public Instruction, and in each of these are prepared the 
drafts of decrees, which arc then submitted to the Council of 
Ministers for ai)proval, and on being signed by the Khedive 
become law. The control of the different parts of the 
country is carried on by governors of the governorship, 
and nmdim of the ])rovinces, each of whom is under the 
Ministry of the Interior. The provinces are further divided 
into districts, each of which is under a mamur^ who in 
liis turn supervises and controls the omla^ or head-man, of 
each village in his district. 

Justice . — In Egypt there are four judicial systems : — (1) 
the Mekitemehs or courts of the religious law, concerned 
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mainly with questio98 affecting the ^rsonal status of 
Mahommedans ; (2) the Mixed Courts, instituted in 1875, 
dealing with civil actions between persons of different 
nationalities, and to some extent with criminal offences of 
foreigners; (3) the Consular Courts, where foreigners 
accused of crime are tried; (4) the Native Courts, for 
civil actions between natives or crimes by natives. The 
Native Courts, instituted 1884-89, with both foreign 
and native judges, now consist of 6 courts of first in- 
stance, an api)cal court at Cairo, and 42 summary 
courts for cases of moderate im|)ortauce. With special 
reference to these tribunals a Jlritish judicial advisor was 
api)ointed in 1891. A committee of judicial surveillance 
watches the working of the courts of first instance and the 
summary courts, and endeavours, by letters and discussions, 
to maintain purity and sound law. There is a Procmeur- 
GMral^ who, with other duties, is entrusted with criminal 
prosecutions. His representatives are attached to each 
tribunal, and form the “ ijanjuet ” under whoso orders the 
police act in bringing i;riminals to justice. The ]X)lice ser- 
vice, which has been subject to fre<|uent modification, was 
in 1895 put under the orders of the Ministry of the 
Interior, to which a British adviser and British in- 
sjjectors are attached. The provincial police is under 
the direction of the local authorities, the nvudirs or 
governors of provinces, and the Tmmurs or district officials ; 
to the omdas or village headmen, who are responsible for 
the good order of the villages, a limited criminal jurisdic- 
tion has been entrusted. 

Religion . — The religion of the country is essentially 
Moslem, and its adherents far outnumber those of all other 
creeds. The Christians are mostly of the Orthodox Greek 
Church. Jews are not very numerous, and are mostly 
found in the towns. In the following table, under the 
heading Orthodox are included Orthodox Copts, Orthodox 
Greeks, Gi-eok Orthodox Syrians, and Orthodox Armenians ; 
while with the Catholics arc included Roman Catholics, 
Coptic Catholics, Syrian Catholics, Maronites, and 
Armenian Catholics : — 


Creed. 

Lower Eirypt. 

Uplier Egypt. 

ToUl. 

Muhoinrued- 
aus . 

6,407,794 

Per 

cent. 

95-3 

3,569,908 

Per 

cent. 

88-0 

8,977,702 

Per 

cent 

92-2 

ChristUmn — 
Orthodox . 
Catholic . 
I*rotestant 

174,510 

56,660 

11,901 

3-0 

1-0 

0-2 

471,259 
4, .391 
12,508 

11-6 

•1 

•3 

645,775 

61,0.51 

24,409 

6*6 

•6 

•3 

Total . 

243 077 

4-2 

488,158 

12-0 

731,235 

7-5 

Jews . 
Various . 

24,973 

265 

0-5 

227 

3 


25,200 

268 

1 

i 

•3 


EdimUion , — Under the Ministry of Public Instruction 
there is now a graduated system of tcachingf commencing 
with the “ kuttabs ” or village schools attached to mosques, 
])assing on to the primary and secondary schools, and finally 
the two technical schools, and the schools of agriculture, 
medicine, and law. Besides these there are nine missionary 
and other scJiools of all grades. In 1898 there were in all 
9702 kuttabs, with 14,700 teachers for the 183,470 pupils 
who attend tliem; but only a few of these, at present 
about 100, are under Government inspection and receive 
the grant in aid to which it entitles them. In the rest 
the ^ucation given is of small value. There were 240 
higher grade primary schools, and 28 secondary schools, 
besides 3 training coUegos for teachers. The University of 


El-Azhar attracts students to the number of nearly 8000, of 
whom some 2000 are resident, from all j>art8 of the Mahoin- 
medau world. Including this and the 3 training colleges, 
there are 26 higher or professional schools, with 18() 
teachers and 12,706 students. In 1897, of the sedentary 
Egyptian i.M)pulatiou over seven years of age, there could 
read and write in J..OWW Egypt 7 per cent., in 
Egypt, 4*07 per cent,, in all Egypt, 5*8 jkt cent.; of the 
foreign i>opulatiou over seven years of age in all Kg 3 q)t, 
74 [)er cent, could read and write. 

AgrimUure . — Tlio total area of laud, either cultivatcil, under 
rcclaumtion, or which may later l)e reclaimed, is 6,260,000 acres, 
of which 4,690,000 pay full taxes, and 1,060,000 are iu course of 
reclamatiou, paying a proportional tax. The remaining 500,000 
acres are still waste land. The most important crops are those 
of cotton and sugar. 

The seasons for agriculture are — 

Summer, from Ist April to 1st August. 

Flood, ,, 1st August ,, 1st December. 

Winter, ,, 1st December ,, 1st April. 

The approximate area and average yield iu each season is as 
follows : — 


Season. 

Area in Acres. 

Yield. 

Summer . 

2,046,.500 

1,510,000 

£E. 

15,177,600 

Flood 

6,870,000 

Winter 

4,260,000 

17,013,000 


The crops cultivated iu the diiferent seasons are as follows : — 


VpjKT E(jypt. 


Season. 

Crop, 

Area. 

Value. 



Acres. 

£E. 

Summer 

Sugar-cane 

75,000 

1,200,000 


Cotton 

110,000 

1,100,000 


Vegetables, &c. 

15,000 

150,000 


Melons . 

12,500 

127,500 


Sorghum . 

160,000 

960,000 

Flood . 

Dates 

5,200,000 

1,040,000 


Sorgluim . 

510,000 

2,040,000 


Kice 

20,000 

80,000 

Winter . 

Wheat . 

600,000 

3,000,000 


Beans 

500,000 

2,145,000 


Clover 

500,000 

2,000,000 


Barley 

250,000 

875,000 


Lentils . 

140,000 

420,000 


Flax 

1,000 

8,000 


Onions . 

15,000 

, 1.50,000 


Vetches . 

115,000 

i 290,000 

Double cropped area = 703, 500 nm-s. 

Lourr Etjupf- 


Season. 

Crop. 

Area 

Value. 



Acres. 

£E. 

Summer 

Cotton . 

1,500,000 

10,500,000 


Sugar-oane 

4,000 

40,000 


Vegetables, &c. 

70,000 

700,000 


Rico 

100,000 

2,200,000 

400,000 

Flood . 

Dates 

440.000 

Maize 

900,000 

8,150,000 


Rice 

80,000 

1 120,000 

Winter. 

Wheat . 

600,000 

2,700,000 

Barley 

830,000 

660,000 


Clover 

95.5,000 

8,39.5,000 


Beans 

180,000 

630,000 


Voffstahles, Ac. 

70,000 

700,000 


- . 

4,000 

40,000 


Double cropped area = 1,363,000 acres. 
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The following table gives the cotton and sugar crops for twenty 
years : — 


Year. 

Cotton Crop in Cantar* 
981 lb. 

Sugar-Cono in Tona 


1,700,000 

. 


4,100,000 

52,000 


4,600,000 

62,000 


5.200.000 

5.800.000 

83,000 


91,000 


6,600,000 

74,000 

1 1898 . 

5,600.000 



In Upper Egypt there are 1,731,800 acres under flood irrigation, 
and 587,500 afrea under perennial irrigation; while in Lower 
Egypt 3,437,800 nerca are dependent on the great perennial canals. 
The ownership of the land is shown in the following table : — 


Class. 

Acres owned b}' 

Upper Egypt 

Lower Egypt 

State Domains 

Daira Saiiieh 

Religious Bodies . 

Banks, Foreigners, Ac. . 
Non-Uesideiit Egyptians 
Resident Egyptians 

47,399 

306,955 

16,622 

64,645 

394,808 

1,488,906 

192,910 

31,581 

56,638 

519,537 

1,982,558 

1,654,603 


The land is overywOiere subdivided into extremely small plots, 
oacli of which is often owned by the members of a family, each 
having a share. Out of 767,260 iiropriotors of land in 1897, 
611,074 owned loss than 5 acres. Cattle and farm animals, 
including iiorses and camels, number 1,669,000. 

The only lishories of importance are those of I^ko Menzaleh, 
whi<!h produce a not revenue of about XE. 60,000 annually. 

Since 1875 the commerce has increason rapidly. 
fJreat Britain is the largest importer and cx^iortor, and next come 
France, Turkey, Russia, Austria, and the United States, though 
tlio trade of (Icrmany and Belgium is also rapidly increasing. 

The exterior commerce, <!ompriHing imports and exports of all 
kinds of merchandise and of specie, is given at the following figures 
.since 1 880 ; 


Year. 

Mf>n;lian(liMe. 

Si>ccie. 

Imports, 

Exports. 

Imports. 

Exports. 


£K. 

£E. 

£K. 

•CE. 

1880 

6,5*19,933 

12,983,203 

4,791,700 

405.600 

1890 

8,081,297 

11,876,086 

2,971,461 

2,086,455 

1895 

8,389,933 

12,632.450 

4,319,265 

2,322,190 

1897 

10.603,672 

12,321,220 

2,921,722 

2,369,479 

1898 

11,033,219 

11,80.5,179 

1 2,730,116 

1,891,513 

1899 

i 11,441,802 

15,3.50,908 

i 4,515,917 

1,. 502, 485 

1900 

14,112,369 

16,766,609 

1 4,114,612 

2,602,790 


The following tabic shows the value of the commercial intercourse 
of Egj’^pt with different foreign countries in 1900 


Country. 

Imports from. 

1 

Ex]>ortK to. 



£E. 

£E. 

Croat Britain . 

, 

6,800,447 

9,141,932 

British Colonies in the Mediterranean 

144,431 

4,401 

British Colonics in the Extreme East 

696,351 

187,813 

(icrmany .... 


485,933 

900,824 

America .... 


289,331 

l,035,fln0 

Austria -Hungary 


900,9.58 

642,477 

Belginin .... 


494,7.51 

126,166 

China and Extreme East . 


124,198 

149,347 

France and Algeria . 


1,314,869 

1,430,153 

(Treecc .... 


121,468 

6,246 

Italy .... 


661,347 

601,496 

Morocco .... 


40,157 

2,692 

Persia .... 


42.778 

4,642 

Russia .... 


608,901 

1,209,663 

n'urkey .... 


2,220,966 

290,193 

Other countries 


354,505 

1,030,136 

Total 

• 

13,801,391 

16,767,688 


The value of the leading exports and imports of Egypt in 1900 
is shown in the following table 


Merchandise. 


Animals and animal food products 
Skins and leather goods 
Other animal products . 

Cereals, vegetables, &c. 

Provisions and drugs . 

Spirits, oils, Ac. . 

Hags, i>ax>er, books 

Wood and coal, cane-work, Ac. 

Stone, lime, glass, Ac. . 

Dyeing materials, Ac. . 

Chomical jitoducts 
Textiles,^ mainly raw cotton . 
Metals and metal goods 
Sundries .... 

Tobacco .... 

Total .... 


Imports. 


£E. 

652,357 

206,860 

84,373 

1,582,341 

404,785 

815,888 

177,103 

2,093,061 

399,008 

282,875 

276,509 

4,011,498 

1,817,971 

439,609 

577,203 


13,801,391 


Exports. 


£E 

129,738 

84,855 

41,611 

2,615,438 

676,226 

16,318 

15,690 

16,350 

1,528 

21,112 

16,547 

13,104,860 

5,691 

12,689 


10,757,688 


1 In 1S97 the cotton tissues imported amounted to ££.1,708,600 ; and in 1000 
to ££.1,987,005. In the cotton season of 180G-07 the quantity of raw cotton 
ex}M)rtod was 5.177,405 cantors, valued at ££.10,088,888 ; in 1807-08, 5,764,086 
(cantors, valued at ££.0,040,160 ; in 1808-00, 0,001,222 cantors, valued at 
££.11, .598, 222 ; and in 180O>1OO(), 4,868,696 cantors, valued at ££.18,080,003. 


The receipts from tobacco were ; in 1896, £E. 1,006,526 ; in 1897, 
i:E.l,041,780 ; in 1898, £E.1,080,G69 ; in 1899, £E.l, 068,497. 

Of the total imports in 1899 the value of £10.9,945,165, and of 
tlie ex|>orts the value of £E. 15, 068, 722, passed through the port of 
Alpxamliia. 

Hhijtping and Navigation. — The following tables show the 
nationality and tonnage of vessels arriving ana clearing at Alex- 
andria. (Jreat facilities have been afforded to steamers since the 
completion of the docks, wharves, and quays ; and in order still 
further to facilitate navigation the Oovernment have constructed a 
nf?w pass, 300 feet wide, to enable vessels, which have often been 
delayed off the port during stormy weather, to make a direct run 
into harbour. The new pass, 30 feet deep, was opened to navigation 
in July 1894, 

Arrivals and clearances of commercial vessels at Alexandria in 
five years ; — 


Year. 

Arrivals. 

Clearances. 

Vcssvls. 

Tons. 

Vessels. 

Tons. 

1805 . . 

2393 

2,206,667 

2839 

2,194,964 

1896 . . 

2132 

2,123,591 

2106 

2,094,684 

1897 . . 

2203 

2,267,120 

2148 

2,270,836 

1898 . . 

2454 

2, 555,. 396 

2428 

2, .5.59, 876 

1899 . . 

2805 j 

2,414,674 

2758 

2,389,058 


The following table shows the nationality of commercial vessels 
an-ived and cleared in 1898, and the totals for 1899 ; — 


Nationality. 

Arrivala 

Clearances. 

Vessels. 

Tona 

Vesscla 

Tona 

Briti.sh .... 

729 

1,111,481 

734 

1,117,161 

French .... 

125 

263,778 

126 

265,314 

Austrian 

139 

264,703 

140 

261,125 

Turkish .... 

847 

151,461 

827 

147,487 

Russian .... 

95 

185,940 

95 

188,971 

Italian . 

158 

231,373 

158 

279,426 

Greek .... 

163 

66,781 

156 

63,756 

iSwedish and Norwegian . 

36 

59,221 

34 

57,809 

German .... 

27 

52,280 

27 

54,754 

Egyptian 

Other countries 

82 

85,547 

79 

82,566 

58 

43,881 

58 

41,508 

ToUl for 1898 . 

Total for 1899 . 

2454 

2,556,396 

2428 

2,669,878 

2805 

2,414,674 

2768 

2^89,068 

L. 
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In 1890 the BritLsli ehips nntnborod 2310, wiili a tonnage of 
9,046,031 ; and the German 887, with a tonnage of 1,492,057. 

The number and gross tonnage of vessels that have passed through 
tho Suez Canal, and the gross reeei[)ts of the company, were as 
follow during the twenty years after 1880 : — 


Year. 

No. of Yessela 

Gross Tonnage. 

Roceipla 

1880 . 

2026 

4,344,r.l9 

L 

1,593,620 

1890 . 

8389 

9,749,1.30 

2,679,360 

1895 . 

3431 

11,833,637 

3,124,149 

1896 . 

3409 

12,039,859 

3,182,800 

1897 . 

2986 

11,123,403 

2,913,222 

1898 . 

3503 

12,962,632 

3,411,791 

1899 . 

3607 

13,815,992 

3,052,751 


The number of passengers who went through tho Canal in 1899 
was 221,347 as against 219,671 in 1898, and 191,224 in 1897. 

Canals . — The canals, being designed sj^ecially for perennial or 
flood irrigation, are only partially used lor eommunication, sineo 
tho Nile serves for this purpose through tho country. In the 
Delta, however, tho large canals, Kaya Hehera, Raya Mcuufieh, 
Bahr Shebin, Mahmudioh Canal, Raya Tewfiqioh, and the Ismailieli 
Canal, are largely used to reach parts of the Delta which would 
otherwise be far from water transport. 

Roads . — Until quite recently there wore no roads laid out and 
maintaiTied as such, except in tho immediate neighbourhood of 
tho laigo towns, and the only communication was by the footpaths 
across the cultivation. Now, however, agric-ultural roads are 
being constructed in most of tho provinces, and 1268 miles arc ojwn, 
824 miles having been constnioted in Upi»er Egypt, and 944 in 
Lower Egypt, up to tho oud of 1899. 

Railways . — On Ist January 1901 there were in Egyj»t1393 miles 
of railways belonging to and worked by the State, and 670 miles of 
light agricultural railways btdoiiging to private c.onipanies (sec 
below) : in all, 2063 milos ; 1403 miles being in the Didta, and 
660 miles in Upper Egypt, exclusive of the military railway in 
tho Sudan. 

Tho following table shows since 1880 tho length of line of the 
State railways, tho number of passengers and tho weight of goods 
carried, and the net receipts 



Of late years lines of light agricultural railways have been 
opened by privatci companies in the Delta and in tho Fayum. In 
connexion with these linos there are 164 miles of telegi aphs and 
310 miles of telephones. 

TttUgraphs ana The telegraphs liolonging to the Egyptian 

Government were, at tlie cml of 1900, of a total lengtli oi 210(i 
miles, the length of the wire being 9440 miles. The (government 
have given curaessions U»a telephone compaiiy for nrlian telephone 
linos. The Eastern Telegraph Com])any, also by concessions, have 
telegraph lines a..*.ross Egypt from Alexandria cid Cairo to Smv, 
and from Port Said to Suez, connecting their cables to England 
and India. Number of telegrams, 2,991,332 in 1899, not iiiclml- 
ing telegrams sent by tho Eastern Telegraph Company. Receipts, 
£K,54,448 ; ex{)enditure, i:E.44,000. In 1900 the number of tele- 
grams was 3,288,662. 

There are 313 post oflices in tho towns of Egypt, 160 travelling 
offices, and 414 localities where tho rural post has been established. 
The li^ptiau Post Office ih)w transacts all tlni services which exist 
in the post offices of other countries forming the PosUil Union. 

The following table gives the iiiimher of letters, post-cards, 
newspapers, Ac., deBi>atchod through the Egyptian Post Ollice in 
tho year 1898 ; — 



Inland. 

Abroad. 

Total. 

Letters and post* cards 

12,260,000 

2,473,000 

14,733,000 

Newspapers 

7,100,000 

940,000 

8,040,000 

Parcels 

274,000 

289,800 

563,800 

Total . 

19,634,000 

. 

3,702,800 

23,330,800 


In 1899 these totals had arisen to : inland, 20,758,000 ; abroad, 
3,903,700 ; total, 24,601,700. Receipts (1899), i:E.129,874 ; expen- 
diture, jCE.108,198. 

Post-office oitlers and remittaTu*es through the post office (1898) 
numbered 563,800, and amounted to the value of 4iIE.16,437,000 ; 
iu 1899, iK)Ht-i)lIieo tndetrs and remittances numljcrcd 598,500, and 
ainouutcu to a value of XE. 17,437,000. 

Thirty per cent, of the total foreign coiTC8])on(leiico was w'itli 
Great Britain. 

MoMy . — Egyptian money is jninted at the Berlin Mint. The 
nominal value of the coinage (including re-coinage) from 1887 to 
1900 was ; — 


Years. 

Ciold. 

Sllv(‘r. j 

Nickel. 

1 Iir<>iiz«\ 

■ Total. 

1887-10<X) . 

IMastres. 

6,202,400 

Viaslrcs. 

lD(»,f>.S4,7(5l» 

PiontroM. 

22,(bo,2S0 

j Piastres. 

1 611,770 

Piastre'*. 

218,170,2:6“ 


StHi also Sudan. 


Authorities. — Ofkk'IAl. AdminisI ration : Corrcspniidmee re- 
specting the fteorgaHixatioii of Kgypt, Londmi, 1883. — Reports ly 
Mr Villiers Stuart rvsj)e.cUng Heoraaoivtfi/m of Kfjypt. T.ondoii, 
1883 and 1895. — Despatch from Lord Dajfrrin fortrardimj the 
Decree eonstitvUng the New Political Institutions of Egypt. Lon- 
don, 1883. — Reports on the State of Egypt and the Progress of 
Administratire Reforms. London, 1885. — Reports hif Sir 11. D. 
WoIjT on the Administration of Ejypt. Ijondoii, 1887. — Annual 
Reports hy Lord Cromer on the. Einavees, Administration, and Con- 
dition of Ejypt, and the Progress of Reforms. London. Agricul- 
ture : Despateh from Sir Evelyn Baring enelosing Report on the 
Condition of the Agricultural Population in Egypt. London, 1888. 
— Notes on Egyptian Crojis. Cairo, 1896. — Dictionnaire gtograjth- 
ique de f Kgypte. Par B«»inct Bcv. Cairo, 1899. — Finance: 
Correspofulencc res}^ecHng the State Thmaius of Egypt. Lonflon, 
1883. — Statement of the Revenue and Eependiture of Egypt, together 
with a List of the Egyptian Bonds and the Cftargesfor their Services. 
London, 1885. — on the Finances of Egifpt. London, 1888- 
1895. — Convention between th* Corernments of Great Britain, Ger- 
many, Austria’ Hungnrit. France, Italy, Ihissia, and Turkey, rela- 
tive to the Finance of Egypt, signed at London, March 18, 1885. 
London, 188,5.— Genital de t Administration des Finances. 
Annual. Cairo. — Report {Official) on Perennial Irrigation ami 
Flood Protection for Egjipt. i vol. and atlas. Cairo, 1894. — Report 
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Kjypt in the Nineteenth Century, London^ 1898. — Ebekb. Egypt : 
DeHtriiitim^ Historical ^ and Pictaresque, (Translation by Clnra Hell. ) 
iJ voIh. Loudon. — E uman. Ancient Life in Egypt. London, 1886. 
—Hartmann. The Arabic Press of Egypt, London, 1899. — 
IiniAHiM - iliLMY (Pririoc). 77u! Literature of Egypt and the 
t^oiulan. 2 vols. LoikIoh, 1880-88. — Lane. An Account of the 
Modern Plgyptians. fdli t*d. 2 vols. London, 1871t — LebbeI'B. 
Le Canal de Suez. H voIh. Paris, 1876. — Milner. England in 
Egypt, Gib cd. London, 1899. — Mohrrly Bell. Khedives 
awl Pashas. London, 1870.— EjyfUian Finance. liondon, 1886. 
— From Pharaoh to Fellah. London, 1887. — M'CoAN. J^pt as 
It Is . London, \Nll .—Ej}fpi under JsmaU. London, 1889. — 
M A LOUT IK (Baron (lo). Egypt: Native, Rulers and Foreign InUr- 
ferener. London, 188IJ. — Mikvillk (Sir W.) Uiuler Queen and 
KheAlim. London, 1899. — Pknfiki.D. Preseni-day Egypt. Lon- 
don, 1899. — Pollard. The Land of the Monuments. London, 
1890. — PooLK. EgVV^' 1“ Foreign Countries and British Colonies 
Series. 1 vol. London, 1881. — Social Life in Egypt. 1 vol. 
Ijondon, 1884. — C'airo, Srd ed. London, 1897.— Kae. Egypt 
To-day. London, 1892.— Wallace (Sir D. Mackenzie). Egypt 
and the Egyptian Question. London, 1 888. — W ARD ( J ohn). Pyra- 
mids awl Progress. IjoiuIoti, 1900. — White. The PJxpansion of 
Npjpl. London, 1899. — Willcocks. Egyptian Irrigation. 2n<l 
Ofi. London, 1899. — Wood. Egypt ntider the BrUish. 1 vol. 
London, 1896. — Worseold. The Redemption of EgyjU. London, 
1809. (H. G. L.) 

Finance. 

The history of Egyptian finance is the story of Egypt 
since 18GB, the date of the accc.s8ion of the Khedive Ismail. 

Tlie notorious and unparalleled extravagance of 
^863^876 *^**^*^ necessitated continual recourse on in- 

creasingly onerous terms to the capitalists of 
J^hiropc, and finally plunged his country into a S€ia of 
political and financial embarrassment from which it is only 
now emerging. When Ismail came to the throne the 
Egyptian (Icbt amounted to a little over three millions. 
By tlie cud of 1876 it wa.s already estimated at ninety-one 
millions, and in reality considerably exceeded this figure. 
J luring the same period the taxation of the land, the jirin- 
cijuil source? of revenue, liad been increased about 50 per 
cent. Under tlie improvident .system of borrowing pursued 
by Ismail, the amount of debt contracted very consider- 
ably cxctMided the money actually realized, and even of the 
latter very little was expended on develojiiiig the resources 
of tlie country. It is stated in Mr Cave’s re])ort of March 
1876, that “for the jiresent large amount of indebtedness 
there is absolutely nothing to .show but the Suez Canal, 
the whole proceeds of the loans and floating debt having 
been absorbed in payment of interest and sinking funds, 
with the excc])tion of the sum debited to that great 
work.” The Suez Canal, from which, owing to the 
forced sale of the country’s interests therein, Egypt 
derives no direct benefit to-day, cost the Egyjitian Govern- 
I876»I883 sixteen millions. By the end of 1875 this 
wild career of prodigality had begun to produce 
its natural result of serious financial embarrassment. In 
May of that year, in order to allay the apprehen- 
sions of the foreign creditors of Egypt, and to put 
a curb on the extravagant borrowing of Ismail, the 
Caisso do la Detto was instituted. The Caisse w^as at 
first coinjiosed of only three members, a Frenchman, 
an Austrian, and an Italian, but in the following year an 
Englishman was added. The original functions of the 
members were to act as the receivers of certain revenues 
that had been assigned to the service of the debt. In 
order to render their powers effective, they were given the 
right to sue the Government in the Mixed Courts for 
any breach of engagement towards the bondholders. The 
effects of this measure were far more momentous than 
was apparent at the time or than was intended by its 
authors. It was, in fact, the beginning of international 
interference in the financial administration of Egypt. From 
this moment the period of financial reform may be said to 
have commenced. Shortly afterwards, in November of the 


same year, a general settlement of the liabilities of the 
country was effected on the proposals of Mr Goschen and 
M. Joubert. It was recognized that no mere rearrangement 
of existing liabilities could be expected to produce satis- 
factory results unless some guarantees were given against 
future maladministration. For this purpose the Dual 
Control was instituted. In its first form it consisted of two 
controllers, an Englishman and a Frenchman, the former 
superintending the revenue and the latter the expenditure 
of the 0untry. This arrangement was of short duration. 
It was based upon erroneous information supplied by the 
Khedive and his ministers as to the real resources of the 
country. It was only with the greatest possible difficulty, 
and by the application of the most rigorous and most 
arbitrary measures to the unfortunate Egyptian taxpayer, 
that the payment of the coupon could be continued. 
Finally, in the hope of obtaining a reduction of the rate 
of interest on the debt, Ismail consented, in January 1878, 
to the appointment of a commission armed with full powers 
to inquire into the whole state of the country. The first 
report of this commission insisted on the necessity of a 
])roper system of government through responsible minis- 
ters before any real reform could lie effected. This was 
at first accejited by the Khedive, and in the new cabinet 
the two European controllers were changed into respon- 
sible ministers entrusted respectively with the portfolios 
of the ministries of Public Works and Finance. The new 
order soon became irksome to the autocratic spirit of 
Ismail. The dismissal of the ministry, followed by the 
opposition of the Khedive to the later measures recom- 
mended by tlie commission of inquiry, culminated in his 
deposition in .Tune 1879. Through the joint action of the 
British and French Governments, the Dual Control was 
re-established in a different form, with increased powers. 
The two controllers took part in the deliberations of the 
council of miin.sters, and worked together in their super- 
vision of the financial administration, the principle of 
dividing their functions lieing abandoned. 

These changes enabled the financial projiosals of the 
commission of inquiry to be put into execution, and 
shortly after the accession of Tewfik they were embodied 
in the law of liquidation of July 1880, the next general 
settlement of the liabilities of Egypt. By this law the 
floating debt was paid off and the debt consolidated into 
a few large loans, the rate of interest being reduced to 
what it was at the lime considered just possible for the 
country to pay. Under this settlement the Egyptian debt 
was composed as follows : — 

Privileged debt £22,609,000^ 

Unified debt 68,018,000 

Daira loan 9,518,000 

Domains loan 8,600,000 


£98,640,000 


The rate of interest w^as fixed at 5 per cent, on the 
privileged and Domains loans, and 4 per cent, on the 
unified and Daira loans, the latter being entitled to an 
additional 1 per cent, contingent on certain circumstances 
that have never arisen. The total annual encumbrances 
of the. country, including the tribute due to Turkey and 
the interest on the Suez Canal shares bought by Great 
Britain, but excluding the interest on the Daira and 
Domains loans — which were expected to be defrayed by 
the revenues of the respective estates on which these loans 
wore secured — amount to four and a half million pounds, 
about half the then annual revenue of Egypt. Further, 
the revenue was divided between the Government and the 
bondholders, any surplus in the latter’s share after full 


^ Tlie figures of the Egyptian debt ore always given in pounds 
sterling. 
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payment of the interest being devoted to redemption of the 
capital. A brief period of prosperity followed the passing 
of the law of liquidation, but the Arabist rebellion and the 
events which culminated in the British occupation of 
Eg^ in September 1882, immediately followed 
control, disastrous reverses in the Sudan, again 

plunged the country into financial embarrass- 
ment. A new loan was absolutely necessary to settle 
the Alexandria indemnities and to pay off the liabilities 
arising out of the rebellion and the Sudan wa^ More- 
over, the proportion of the revenue assigned to the 
Government by the law of liquidation was altogether in- 
sufficient for the expenses of administration, so that while 
the sinking fund was in full operation, the Treasury was 
compelled to borrow on short loans at high rates of interest 
in order to meet its ordinary expenditure. At the initiative 
of the British Government, negotiations were begun with 
the Great Powers and Turkey, which, after prolonged dis- 
cussions, resulted in the London convention of March 1885. 
That convention was the last settlement of the liabilities 
of Egypt, and, with a few subsequent modifications of 
detail, its dispositions form the organic law under which 
Egyptian finance is administered at the present day. 

It will be convenient hero to state, as briefly as possible, 
the exact position of the Egyptian Government in respect 
of its financial autonomy, as established by the 
various treaties, conventions, and agreements 
in force. By the Imperial firman of Juno 
1873, the Khedive of Egypt obtained, subject to the pay- 
ment of an annual tribute to Turkey of £690,000, com- 
plete fiscal autonomy, including the right to conclude 
commercial conventions and to raise loans. The latter 
privilege was taken away by the firman appointing 
Tewfik Pasha, and since that time Egypt cannot raise 
a loan without the previous consent of the Sultan. The 
international obligations of Turkey remained, of course, 
binding upon Egypt, and amongst them the capitula- 
tions, by which certain privileges are conferred upon 
foreigners resident in the Ottoman dominions. From 
a financial point of view the most important of these 
privileges — based to a certain extent on the text of the 
original treaties, but still more on an abusive extension 
in practice which had grown up in Egyjit — is immunity 
from all direct taxation without the assent of their re- 
spective governments. The only exception, resulting from 
the Ottoman law under which foreigners are allowed to 
acquire and hold real property, is in the case of the land- 
tax. At the present time all taxes that were formerly 
paid by natives and not by foreigners have been abolished 
in Efuptf but the immunity described above constitutes 
a most serious obstacle to all schemes for redistributing 
the burden of taxation in a more equitable manner. The 
supervision exercised over the finances of Egypt by the 
French and British controllers prior to the British occu- 
pation was abolished in 1883, and replaced by that of 
a British official called the Financial Adviser. This 
functionary is appointed by the Khedive on the recom- 
mendation of the British Government, and has a seat on 
the council of ministers, but without a vote. It has been 
laid down by the British Government that “ no financial 
decision should be taken without his consent,” an interpre- 
tation which has never been questioned by the Egyptian 
Government. In addition to the control of the Financial 
Adviser, there exist in Egypt certain commissions or 
boards, known as “ Mixed Administrations,” appointed in 
virtue of international agreements, and having relations of 
a more or less ill-defined, but quasi-independent character 
with ^e Egjrptian ministry of finance. First and fore- 
most is the Gaisse de la Dette, on which, since 1885, the 
six Great Powers — France, Austria, Italy, Great Britain, 
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Germany, and Russia — are represented. The functions of 
the Caisse, originally limited to receiving certain assigned 
revenues on behalf of the bondholders, have since that 
date become much more important. The exact extent of 
their powers is not capable of accurate definition, nor 
would it be possible to lay down limits which would meet 
with general acceptance from all parties. The widest 
inter])retation of their functions that has been put forward 
would give them the right to control, on behalf of the 
Powers of Europe, the due execution by the Egyptian 
Government of almost all the comjdicated international 
agreements regarding the finances of the country. In virtue 
of the law of liquidation, their assent, as well as that of 
the Sultan, is necessary before any new loan can bo issued. 
No portion of the general reserve fund can be used 
without their sanction. All questions are decided by the 
vote of the majority of the members, with the excei»tion of 
grants for extraordinary military expenditure, wliich, by 
an arrangement concluded with the Powers in NovemU^^ 
1899, require unanimity. All assigned revenues are jmid 
directly to the Caisse de la Dette by the collecting depart- 
ments without passing through the Ministry of Finance. 
After the Caisse de la Dette come the Railway Board 
and the Commissions of the Daira and Domains, each 
consisting of three members — an Englishman, a French- 
man, and an Egyptian. The former administers the 
railways, telegraphs, and port of Alexandria, paying the 
net receipts, after deduction of the expenses, fixed for the 
railways at 45 per cent, of the gross receipts, into the 
Caisse. The Daira and Domains Commissions administer 
the large estates that are mortgaged to the holders of those 
loans. Out of the net ])rofits they pay the annual interest 
charge, and any surplus and the produce of the sales of 
land are employed in paying off the capital. Should the 
net profits iu any year bo insufficient to meet the coupon, 
the Egyptian Government is bound to make good the 
difference. Since their creation both these administrations 
showed an annual deficit up to 1890. From that date, 
with the exception of the year 1 895, the Daira has yielded 
a surjdus; but the Domains continued to be administered 
at a considerable loss, which formerly varied between 
£50,000 and £200,000 a year, down to 1900, in which 
year there was a surplus for the first time. 

It is now possible to explain the working of the finan- 
cial system prescribed by the London convention. The 
principle of dividing the revenues of the country 
between the Ministry of Finance and the Caisse 
de la Dette was maintained. The revenue assigned to 
the service of the debt remained as before, so that the 
security of the bondholders was in no way diminished. 
At the same time it was recognized that tljo iion-assigncd 
revenue was insufficient to meet the expenses of administra- 
tion, A certain scale of administrative cx])cnditure was, 
therefore, authorized, and the Caisse, after paying in full 
the interest on the debt, had to make good out of the 
balance of the assigned revenue any deficit between the 
authorized expenditure and the non-assigned revenue. If, 
after making good any such deficit, a surplus still re- 
mained, this surplus was dividend equally between the 
Caisse and the Government, the share of the former being 
applied to the reduction of the debt, while the Govern- 
ment was free to dispose of its share as it thought best. 
By an arrangement with the Powers, concluded in 1 888, 
the Caissons half-share in the surplus is now paid into a 
reserve fund, and the sinking fund is suspended until 
that fund amounts to two millions. The authorized ex- 
penditure for administrative purposes was originally fixed 
I at £E.5,237, 000,1 but by subsequent agreement with the 
1 Powers certain other items have been added, so that in 
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1900 it amounted to £E.6, 195,000. The effective ad- 
ministrative expenditure has always exceeded the amount 
fixed by the London convention, and of late years the 
growing wants of a country in ]jroces8 of development 
have naturally had a tendency to increase this excess. 
Any excess can, however, only be met out oll'tho half- 
share of the eventual surplus which is at the free disposal 
of the Government. Consequently, in order to meet new 
ex[)enditurc necessitated by the new requirements of the 
country, just double the amount of revenue must be 
niisiHl. One -half of the now revenue increases the 
Government share of the surplus, and thereby pays for 
the new expenditure. The other half goes for the moment 
into the general reserve fund, and woxild ultimately, 
when that fund has attained its maximum, be employed 
in reducing the debt. This limitation of administrative 
exj)enditure is the great blot in the system designed by 
the authors of the LenSbn convention, and txm that the 
resources of tlic state are greatly on the incase, it has 
become a serious obstacle to the development of the 
national prosperity. The London convention left the 
permanent rate of interest on tlic debt, as fixed by the law 
of liquidation, unchanged, but in order to afford tempor- 
ary relief to the Egyjitian exchequer, a reduction of 5 per 
cent, on tlie interest of the debt was granted for two years, 
on the condition that if at the end of that period pay- 
ment, including the arrears of •'the two years, was not re- 
sumed in full, another international commission was to be 
a[)j tainted to examine into the whole financial situation. 
Lastly, the London convention empowered Egypt to raise 
a loan of nine millions, guaranteed by all the Powers, at a 
rate of interest of .‘1 per cent. For the service of this loan 
aik annuity of £315,000 is provided in the Egyptian 
budget for interest and sinking fund. This sum was 
sutlicient to pay the Alexandria indemnities, to wipe out 
the dcificils of the })recediug years, to give the Egyptian 
treasury a working balance of £E.500,000 and thereby 
avoid the creation of a fresh floating debt, and to provide 
a million for new irrigation works. To the w'ise foresight 
which, at a moment when tlie courtly was sinking beneath 
a weight of debt, did not hesitate' tb add this million for 
exf)endituro on productive works, the jjresent prosperity of 
Egypt is largely due. 

During the two years that followed the London con- 
vention, the financial ])olicy of the Egyptian Government 
i88S tS99 directed to placing the country in a posi- 

tion to resume full payment of the interest on 
the debt in 1887, and thereby to avoid the appointment of 
an international commission. By the exercise of the most 
rigid economy in all branches this end was attained, though 
budgetary equilibrium was only secured by a variety of 
financial expedients, justified by the vital importance of 
fuiving Egypt from further international interference. By 
such means this additional complication was averted, but 
the struggle to put Egypt in a genuinely solvent ]:)osition 
was by no means over. It was not until his roi>ort on the 
financial results of 1888 that 8ir Evelyn Baring (afterwards 
Lord Cromer) was able to inform the British Government 
that the situation was such that it would take a series 
of untoward events seriously to endanger the stability of 
Egyptian finance and the solvency of the Egyptian Govern- 
ment.” From this moment the corner was turned, and 
the era of financial prosperity commenced. The results of 
the labours of the preceding six years began to manifest 
themselves with a rapidity which surprised the most 
sanguine observers. The principal feature of the suc- 
cessive Egyptian budgets from 1890 was the fiscal relief 
afforded to the popuktion. This period may be said to 
have been brought to a close in 1894, though a 8ul>- 
sequent reduction of the land-tax by £E. 2 16,000 a year 
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Avos effected in 1898. From 1894 onwards it was thought 
l^esirable to i>ay more attention than heretofore to the 
legitimate demands of the spending departments. Accord- 
ingly, money was devoted to remunerative objects, such as 
irrigation works, railway extension, and ‘also to others, 
such as the construction of hospitals, prisons, and other 
public buildings, the improvement of education, &c., 
which, although not directly remunerative, are equally 
necessary to tm well-being of the country. In 1896 the 
decision of the British Government to undertake the ex- 
pedition to Dongola^ leading by the natural progress of 
events to the reconquest m the Sudan, subjected the 
finances of Egyi)t to a severer strain than had been ex- 
perienced since they, had been placed on a sound footing. 
The endeavour to obtain assistance towards the cost of 
the military operations from the general reserve fund, 
with the co-operation of the Caisse de la Dette, failed, 
owing to atl adverse decision of the Mixed Tribunals as to 
the legality of such a course. Nevertheless, with a certain 
amount of financial aid from the British Government, the 
Egyptian treasury was able to meet the exjjenditure of 
the campaign without recourse to extraordinary expedi- 
ents. "''The conduct of the war was quite as remarkable 
from a financial as from a military point of view, and 
there have been few instances in history of such great 
results being obtained at such comparatively small cost. 
The total amount expended for the w'hole campaign, from 
the commencement of the Dongola expedition to the 
capture of Omdurman, was in round figures two millions. 
Of this about £E.900,000 was spent on railway and tcle- 
graj)h construction, works of permanent utility, the balance 
of £E.1,100,000 representing the purely military expendi- 
ture. After the conclusion of the campaign a further 
sum of £E. 300,000 was granted for the extension of the 
railway to Khartum. The British Government gave a 
grant-in-aid of £800,000, and the balance was borne by 
the Egyptian treasury out of its half-share in the annual 
surpluses. Bo far, then, the finances of the country 
triumphantly stood the test to which they were subjected. 
But a graver problem preoccujued the minds of those who 
were responsible for the financial administration of Egypt, 
and that was whether tlie resources of the country could 
sup})ort the annual burden of the occupation and govern- 
ment of so large an area without detriment to the normal 
development of Egypt itself. It was wisely decided to 
leave no room for doubt on this point, by at once taking 
steps to increase those resources on a large scale in the 
immediate future. A vast scheme for the construction of 
a reservoir at Assuan for the storage of the waters of 
the Nile liad long been under consideration. In 1898 a 
financial arrangement was concluded whereby the execu- 
tion of this project, which will enormously increase the 
productive powers of the country, was at once put in hand. 
The original estimate of the cost of the works was two 
millions, and the Egyptian Government arranged to meet 
the expenditure by the payment of an annuity of £160,000 
a year for thirty years, beginning from the 1st July 1903. 
This important undertaking was brought to a successful 
termination in 1902, and the actual expenditure incurred 
amounted to about £E.3, 260,000. The difference between 
the sum originally provided and the ultimate cost was 
granted by the Caisse de la Dette out of the general reserve 
fund. In the course of 1899 a great financial reform, 
the desirability of which had long made itself felt, was 
Bcriously taken in hand, namely, the reassessment of the 
land-tax. The existing assessment, which was made before 
the British occupation, had long been condemned by all 
competent authorities, but the inherent intricacies and 
difficulties of the problem had hitherto postponed a solu- 
tion. After careful study and a preliminary examination 
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of the land, a scheme ms passed which has given satia* 
faction to the land*owning community, and which wiU, 
when completed, distribute the tax equitably in proportion 
to the fertility of the soil. 

This brief sketch of the history of Egyptian finance 
would not be complete without a few statistics showing 
more definitely the remarkable progress made 
1883. The following psrtic^ars, giving 
the general financial results obtained since the 
commencement of the British occupation, are taken from 
Jjord Cromer’s reports and other official publications. The 
•difiference between the real ordinary revenue and expend!* 
tore of the Egyptian Government during these years is 
shown in the following table : — 


Tear. 

Surplus. 

Deficit. 


£E 

£B. 

1888 

... 

921,000 

1884 


460,000 

1885 

... 

788,000 

1886 

... 

492,000 

1887* 

348,000 

... 

1888 

. . . 

53,000 

1889 

218,000 


1890 

647,000 


1891 

933,000 


1892 

746,000 


1898 

687,000 


1894 

692,000 


1895 

1,003,000 


1896 

1,089,000 


1897 

1,383,000 


1898 

1,332,000 


1899 

1,270,000 


1900 

1,552,000 



This table shows very clearly the cleavage line between 
the period of semi-insolvency and that of prosperity 
through which Egypt has passed. During the four years 
1883-86, both inclusive, the aggregate deficit amounted 
to XE.2,606,000. By 1886 the Sudan expenditure had 
greatly diminished. The efforts of the reformers, notably 
those of the irrigation officers, had begun to b^r fruit. 
The aggregate surplus of the fourteen years from 1887 
to 1900, both inclusive, was £E. 11,847,000. During the 
same period direct taxation was reduced to the extent of 
about J&E. 1,275,000 a yetir. Arrears of land-tax to the 
extent of £E. 1,245,000 were remitted. In the domain 
of indirect taxes the salt-tax was reduced by 40 per cent., 
the postal and telegraph rates were reduced by 50 per 
cent., and the octroi duties were abolished in all the pro- 
vincial towns. Large reductions were made in the rail- 
way rates. The only increase of taxation was in the 
•tol^co duty, which has been raised from P.T. 14 to P.T. 
20 per kilogramme. The house -tax was also imposed on 
European residents in Egypt. In spite of the great relief 
thus afforded to the taxpayers of Egypt, the revenue 
increased by £E.2,512,000. In 1883 a revenue of 
XE.8,935,000 was wrung with difficulty from the country. 
In 1900 £K11,447,000 was collected with ease. On the 
other hand, a stringent control has been exercised over 
the expen^ture. In 1883 the “ordinary” expenditure 
amounted to £E. 9, 856,000. In 1900 it amounted to 
£E.9, 895,000, an increase of only £E.39,000. 

In connexion with this subject it must bo borne in mind that, 
during the period under review, Egypt has suffered very severely 
0 ... from the general fall in prices. Had it not been for 
jirfcJet 8 ”®^ increase of production, the result of im- 

provements in the system of irrigation, and the fiscal 
r^f afforded to the landowners, the agricultural 
de pression would, without doubt, have seriously impaired the 

* Owing to a change in the way of making up the accounts, normal 
«xpenditm of £E.840,000 was not included in the accounts of 1887, 
•0 that there was practically financial eqnilihtinm in that year. 


financial situation. Cotton and sugar are the two principal pro- 
ducts of the country, formic together about 90 per cent, of the 
total value of the exports. Tne following tables show the amount 
and value of the cotton and sugar crops from 1885 to 1898 

Cotton, 


T 

Season. 

OantMTS 
of 60 Kilos. 

Price 

per Canter. 

Value. 

1886-80 

2,905,000 

P.T.I 

228 

£K. 

6,625,000 

1886-87 

8,026,000 

240 

7,262,000 

1887-88 

2,963,000 

249 

7,882,000 

1888-89 

2,766,000 

264 

7,310,000 

1889-90 

2,872,000 

294 

8,455,000 

1890-91 

3,638,000 

256 

9,281,000 

1891-92 

4,195,000 

205 

8,594,000 

1892-98 

4,610,000 

206 

9,510,000 

1898-94 

4,548,000 

191 

8.707,000 

1894>95 

4,347,000 

168 

7,326,000 

1895-96 

4.605.000 

5.177.000 

220 

10,342,000 

1896-97 

195 

10,089,000 

1897-98 

6,766,000 

167 

9,040,000 

1898-99 

5,056,000 

176 

8,832,000 


Cotton Seed. 


Stiasoii. 

Ar(Jobs.s 

Price 
per Anlub. 

Value. 



P.T. 

£B. 

1885-86 

1,967,000 

62 

1,229,000 

1886-87 

2,307,000 

55 

1,264,000 

1887-88 

2,182,000 

58 

1,277,000 

1888-89 

2,080,000 

68 

1,412,000 

1889-90 

2,211,000 

61 

1,344,000 

1890-91 

2,828,000 

52 

1,486,000 

1891-92 

3,128,000 

58 

1,828,000 

1892-93 

3,157,000 

60 

1,898,000 

1893-94 

3,032,000 

58 

1,756,000 

1894-95 

2,708,000 

43 

1,159,000 

1896-96 

2,982,000 

41 

1,213,000 

1896-97 

3,526,000 

39 

1,393,000 

1897-98 

3,736,000 

41 

1,542,000 

1898-99 

3,163,000 

46 

1,446,000 


Sugar. 


Year. 

'I'ons oflOOO Kilos. 

Price 

per 100 Kilos. 

Value. 



P.T. 

£E. 

1885 

50,000 

116 

579,000 

1886 

43,000 

106 

453,000 

1887 

50,000 

99 

490,000 

1888 

47,000 

115 

541,000 

1889 

37,000 

135 

497,000 

1890 

30,000 

113 

339,000 

1891 

52,000 

110 

578,000 

1892 

55,000 

127 

705,000 

1893 

55,000 

138 

761,000 

1894 

56,000 

111 

629,000 

1895 

55,000 

86 

473,000 

1896 

74,000 

104 

765,000 

1897 

73,000 

87 

636,000 

1898 

58,000 

94 

544,000 


Trade and Commerce^ 1884-OS . — The following table shows the 
average annual value of the total imports and exports, excluding 
bullion, for the three quinquennial periods between 1884 and 
1898 


Period. 

Imports. 

Exports. 

Total Trade. 

1884-88 

1889-93 

1894-98 

£K. 

8.257.000 

8.428.000 

9.822.000 

£B. 

11,106,000 

12.887.000 

12.592.000 

£B. 

19.368.000 

21.810.000 
22,414,000 


Owin^ to the great perturbation of prices that has characterized 
the period under review, the above figures give a very imperfect 
impression of the real growth of the trade of the oouni^. A 
clearer view is obtained by comparing the quantities of some of the 

I 100 P.T. := £E.1=£1, Os. 6 d. 

* An ardeb of cotton seed weighs 267 th. 

S. III. — 88 



698 E G 

more important oate^ries of imports and eznorts. In the follow- 
ing tables those artimes have been selected which have an intimate 
connexion with the national prosi)erity : — 


Average Annual Imports, 


Poriod. 

Cotton OoodH. 

Steel and Iron 
Goods. 

Building 

Wood. 

Coal. 

1884-88 

1889-98 

1894-98 

Kilos. 

18.462.000 

18.665.000 

16.984.000 

Tons. 

12,000 

25.000 

84.000 

£E. 

808,000 

888,000 

513,000 

Tons. 

449.000 

518.000 

701.000 


Average Annual Exports, 


Pariod. 

Cotton. 

Cotton Seed. 

Sugar. 

Onions. 

1884-88 

1889-98 

1894-98 

Kantars. 

2.707.000 

8.659.000 

4.951.000 

Hectolitres. 

4.240.000 

5.425.000 

6.458.000 

Kilos. 

88.919.000 

43.876.000 

63.147.000 

Kantars. 

226,000 

656,000 

1,083.000 


On the 3l8t December 1900 the total amount of the 
Egyptian debt was X102, 7 14,000, of which J&7, 273,000 
was held by the commissioners of the debt on 
account of the general reserve fund and the 
fund of the economies of the conversion, as will be ex- 
plained hereafter, thus leaving X95,441,000 in the hands 
of the public. The particulars of the different loans are 
shown in the accompanying table : — 



On the 
Market 

Held by the 
Caisso 
de la Deite. 

TotaL 

Guaranteed loan 8 per cent. . 
Preference debt SJ per cent. . 
Unified debt 4 per cent. 
Domains loan 41 per cent. • 
Daira Sanieli loan 4 im cent. . 

a, 

8.383.000 

20.303.000 

66.072.000 

2.890.000 

6.117.000 

£ 

892.000 

1.055.000 

5.493.000 
2,000 

331.000 

£ 

7.941.000 
28,888.000 
50.479,000 

2.897.000 

6.786.000 

Total . 

102,714,000 

7,278,000 

96,441,000 


In June 1890 the assent of the Powers was obtained to 
the conversion of the preference, Domains, and Daira 
loans on the following conditions, imposed at the initiative 
of the French Government : — 

1. The employment of the economies resulting from the conver- 
sion was to be the subject of future agreement with the Powers. 

2. »The Dsira loan was to bo reimbursed at 85 ]Mr cent., instead 
of 30 per cent., as provided by the law of liquidation. 

3. The sales of Domains and Dai'ra lands were to be restricted 
'to £E.800,000 a year each, thus prolonging the period of liquida- 
;tion of those estates. 

The interest on the preference stock was reduced from 
5 to 3^ per cent., and on the Domains from 5 to 4^ per 
cent. As regards the Daira loan, there was no apparent 
reduction in the rate of interest, which remained at 4 per 
cent., but the bondholders received £85 of the new stock 
for every £100 of the old. The annual economy to the 
Egyptian Government amounted at the time of the con- 
version to ££.348,000. Further, an engagement was 
entered into that there should be no reimbursement of the 
loans till 1905 for the preference and Daira, and 1908 
for the Domains. By an arrangement concluded in June 
1898, between the Egyptian Government and a syndicate, 
the unsold balance of the Daira estates will be taken over 
by the syndicate in October 1905, for the amount of the 
debt remaining. The Daira loan will then cease to exist. 

The total amount of Egyptian bonds on the market on 
the 1st January 1883 and Ist January 1901 respectively 
was as follows ; — 

Ist Janosiy 1888 £96,467,000 

1st January 1901 95,441,000 

Showing a redaction of £1,016,000 
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During this period fresh debt was incurred for the following 
purposes:— 

Alexandria indemnities £4,250,000 

Deficits of years prior to 1886, including Sudan . 4,080,000 

Commutations of peneione and allowances of the 

Khedivial famUy 2,769,000 

Treasury working balance 518,000 

Irrigation works 1,959,000 

Expenses of loans (commissions, &o.). . 1,169,000 

£14,690,000 

Xess— Paid out of special receipts (sales of land, Ac.) 1,805,000 

Leaving a net increase on this account of . . £18,885,000 

To this sum must bo added the amount by which 
the debt was increased in consequence of the 
conversion of the pi^eferonco and Daira stocks . 1,945,000 

Making a total increase of £15,880,000 

On the other hand, the amount of bonds on the market has beexi 

diminished by the following amounts : — 

By sales of property (mostly Daira 
and Domains) .... £6,804,000 
By surplus revenue, of which 
£7,278,000 is now held by the 
commissioners of the debt . • 10,042,000 

£16,846,000 

Making a net reduction of £1,016,000 

These figures are remarkable. They show that in spite 
of about £13,000,000 having been borrowed for various 
objects, and in spite of conversion operations, which added 
nearly £2,000,000 to the capital of the debt, the total 
amount of Egyptian bonds on the market in 1901 was one 
million less than in 1 883. This result was mainly, although 
not entirely, due to the system under which large sums of 
money remained at the close of each year in the hands of 
the commissioners of the debt, and were by them invested 
in Egyptian stocks. Whatever objections may on other 
grounds be urged against this system, it cannot be doubted 
that its result is to accumulate what is practically a large 
and ever-increasing sinking fund. During the five yeara 
1896-1900 debt was either paid off or withdrawn from 
the market by Government purchase at an average rate of 
no less than £1,262,000 a year. It should be added that 
the interest charge on the bonds on the market, which on 
the 1st January 1883 stood at £4,166,000, was in 1901 
£3,604,000, a diminution of £562,000. 

In order to give a complete account of the financial 
|>osition of the Egyptian Government, some explanation 
must be supplied of the various reserve funds which are 
in operation. The general reserve fund was 
created with the assent of the Powers by the de- 
cree of the 12th July 1888. Beginning with a 
sum of ££.340,000, being the amount saved by a change 
in the system of accounts introduced in 1887, this fund is 
increased annually by the share of the Caisse in the sur- 
plus, by the interest on the invested accumulations, and 
by tile produce of the sale of certain Government lands, 
l^en the unpledged portion of the fund reaches the sum 
of ££.2,000,000, no further accumulation is allowed under 
the provisions of the above-mentioned decree, and the 
excess has to be applied to sinking fund. Up to the end 
of 1901 this contingency had never occurred. The fund 
is primarily intended to be used in making good any de- 
ficiency in the payment of the interest on the debt or of 
the administrative expenditure authorized by the London 
convention and subsequent agreements. It may also bn 
drawn upon for extraordinary expenditure with tijj^ pre- 
vious consent of the commissioners of the Caisse^l The 
total amount paid into the general reserve fund, from ita 
constitution in 1888 down to the end of 190% waA 
£E.8,106,000, of which ££.4,577,000 was actually npent 
on extraordinary expenditure, and a further auim of 






0 


nicAiroB] £1 G 1 

£E.2,842,000 was pledged for the execution of various 
works in course of progress, leaving an unpledged balance 
of XE.1, 187,000. Out of the total amount advanced, 
£E.2,305,000 was granted for drainage and irrigation 
work^ £E.2,669,000 for improving the state railways, 
£E.1,113,000 for the construction of public buildings, ^c., 
and £K647,000 for the relief of taxation. The unem- 
ployed balance of the fund, including the portion that is 
pledged but has not yet been actually advanced, is invested 
in Egyptian stocks. The special reserve fund was con- 
stituted in 1886, and is chiefly made up out of the net 
savings of the Qovemment on its share of the annual 
surpluses. This fund is at the absolute disposal of the 
Eg^tiaa Government Since its creation ^e total re- 
ceipts have amounted to £K4,815,000. At the end of 
1900 extraordinary expenditure to the amount of 
£E. 4,006,000 had been charged to this fund, leaving an 
apparent balance of £E.809,000. As, however, further 
expenditure amounting to £E. 50,000 had been authorized, 
although not actually incurred, when the accounts of 1900 
were closed, the real state of the fund was a surplus of 
£E. 759,000. The whole of the extraordinary expenditure 
of the Sudan campaign, with the exception of the amount 
granted on this account by the British Government, was 
charged to the special reserve fund, amounting, in round 
figures, to £E. 1,500,000. The principal remaining items 
t£at have been debited to this fund are £E. 758,000 for 
commutation of pensions and £E. 350,000 for reproductive 
works. 

A third fund is formed by the accumulation of the 
economies resulting from the conversion of the privileged, 
Domains, and Dalra loans in 1890. As already 
§maMi§M. cannot be employed with- 

' out the assent of the Powers. Up to the end 
of 1899 none of the numerous proposals submitted by 
Egypt had proved acceptable to the French Government. 
In the meantime, the annual economies, amounting, in 
1900, to £E. 307,000, together with the interest on the 
accumulations of the past, were invested in Egyptian stocks 
by the Caisse de la Dette, and on the 31st December 1900 
the value of the fund amounted to £E. 4, 002, 000. This 
system virtually acts as a sinking fund, but one of a very 
expensive nature for the Egyptian Government, inasmuch 
as bonds which the Government have the legal right to 
pay off at par are purchased at the market price, which 
is, and appears likely to remain, considerably above par. 
While on this branch of the subject it may be of interest 
to refer to a passage in Lord Cromeris annual report for 
1898, in which, after giving an approximate estimate 
of the annual charges unnecessarily borne by Egypt, he 
concludes by stating that, broadly speaking, it is no 
exaggeration to say that internationalism imposes an 
extra charge of about £1,750,000 a year on the Egyptian 
treasury.” 

In conclusion, it may be useful to give a brief analysis 
of the latest published accounts, namely, those for 1900. 
The total revenue amounts to £E. 11,663,000, in 
"virhich figure is included an annual contribution 
of £E.216,000 from the general reserve fund, 
the result of an arrangement with the Powers to make 
good to the Government a reduction of the land-tax to 
that amount. This item is therefore not real revenue, but 
a mere transfer. Of the above revenue £E. 7, 339,000 
was JeLBsigned to the service of the debt and was 
paia^into the Caisse de la Dette, and the balance, 
£B.4,324,000, was received directly by the Government 
tieasury. The service of the debt, including the economies 
cl the conversion of the preference stock, amounted to 
£E.3,614,000, which figtm is exclusive of a sum of 
£E.181,000 charged to the administrative budget on 
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account of the debt, and the administrative expenditure, 
as authorized by the London convention and subsequent 
arrangements, to £E.6,195,000. There remained, there- 
fore, a sum of £E. 1,854,000 to bo divided between the 
Government and the general reserve fund. In virtue of 
certain agreements made with the Powers, the share of the 
Government, originally fixed at one-half by the London 
convention, is increased by £E.45,000, and therefore 
amounted to £E.97 2,000. From this must be deducted 
the difference between the real and the authorized ex- 
penditure, namely, £E. 4 13,000, so that the real surplus at 
the dispoi^ of the Egyptian Gk»vernment was £E.559,000. 
On the other hand, the amount received by the general 
reserve fund must be reduced by the contribution of 
£E. 2 16,000 to the ordinary revenue to which allusion has 
already been made. The actual amount paid into the 
general reserve fund was, therefore, £E.666,000 (the 
half-share £E.927,000 - £E.45,000 - £E.216,000). To 
sum up in an intelligible manner the results of this com- 
plicated system, the real surplus revenue of the country 
amounted to £E. 1,552,000, of which £E.559,000 belongs 
to the Egyptian Government, £E.666,000 increases the 
general reserve fund, £E. 265,000, representing the 
economies of the conversion of the preference stock, is 
paid into the economies fund, and £E.62,000 is devoted 
to sinking fund. 

The chief item of revenue is the land-tax, which brought 
in ££. 4, 367,000. The cultivated area paying taxes amounts 
to 5,541,000 feddans,^ so that the average tax per feddan is 
788 milliemes («15s. 4d.). The customs (including the 
duty on tobacco) produced £E. 2,41 8,000, and the railways 
£K. 2,1 59,000. These three heads of revenue account for 
£E.8,944,000, equal to 77 per cent, of the total receipts. 
The actual revenue collected amounted to £E. 11,447,000, 
of which a certain pro{x>rtion consists of receipts from ad- 
ministrations rendering direct service to the public, such 
as the railways, telegraphs, post office, <kc. The net re- 
ceipts from these latter services do not yield more than a 
normal return on the capital that has been expended on 
them. Deducting those and certain other items of revenue, 
which are also not taxation properly so called, such as 
rents from state property, the total amount paid by the 
Egyptian taxpayer works out to £E.8, 502,000, or 813 
milliemes ( «» 15 b. lOd.) per head of the population, as com- 
pared with £E.1-014 (»£1, Os. 9d.) in 1883. 

The total expenditure in 1900 was £E. 11,104,000. 
Under the existing system of accounts, first introduced in 
1896, this figure includes (1) a sum of £E. 265,000, being 
the annual economy resulting from the conversion of the 
preference debt ; (2) a sum of £K62,000 paid into sinking 
fund; and (3) a sum of £E.882,000, being the amount 
paid to the general reserve fund. As alre^y explained, 
£E.216,000 of the latter sum is repaid to the Government 
on account of the reduction of the land-tax. The balance 
of £E.9, 895,000 represents the effective expenditure of the 
year. The details of this expenditure may be summarized 
as follows : — 

1. Charges on account of the tribute and the debt ££.4,840,000 

2. Expenditure on railways, tolegraphs, post office, 

and other revenue-paying departments . . 1,295,000 

8. Khedivial civil list and allowances to the 


Khedivial family 258,000 

4. Administration 2,228,000 

5. Army (including the expenses of the army of 

occupation) 807,000 

6. Pensions 438,000 

7. Suppression of the corv4e .... 400,000 

8. Suaan deficit 134,000 

Total 9,895,000 


* The feddan is practically equivalent to the English acre. 
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As regards the last item, it should be observed that 
the total cost of the civil administration of the Sudan 
in 1900 was £K332,000. The revenue amounted to 
X£. 157,000, leaving a deficit of JS£. 175,000, which 
was borne by the E^tian Treasury. Of this sum 
££.134,000 (representing the amount provided in the 
budget on this account) was included in the ordinary 
expenditure of the H^gyptian Government for 1900, and 
the balance of ££.41,000 was advanced out of the special 
reserve fund. The Sudan budget is also charged with a 
certain proportion of the army expenditure, amounting 
in 1900 to ££.283,000. This represents the additional 
expenditure due to the reoccupation of the Sudan. The 
real cost of the Sudan to Egypt in 1900 was therefore 
££.458,000. 

The monetary system in force in Egypt dates from 1885, 
when through the efforts of Sir Edgar Vincent the cur- 
rency was placed on a sound footing. Before that 
umney. multiplicity of foreign silver coinage that 

circulated throughout the country caused grave inconveni- 
ence in all commercial transactions. The present system is 
based on the single gold standard, silver, nickel, and bronze 
being used for the subsidiary coinage. The unit is the 
Egyptian pound, which is divided into 100 piastres, the 
piastre being again divided into 10 milliemes. The Egyp- 
tian pound weighs 8*500 grammes, and contains 875 parts 
out of 1000 of fine gold. Its approximate value in English 
currency is £1, Os. fid. The subsidiary coinage consists 
of pieces of 20, 10, 5, 2, and 1 piastres in silver ; 5, 2, and 
1 milliemes in nickel ; and ^ and ^ millicme in bronze. 
These coins are token coins, their intrinsic value being 
considerably loss than their nominal value. The amount 
in circulation is controlled by the Ministry of Finance, and 
the coins are changed into gold on demand at the Govern- 
ment treasury. They are only legal tender up to 200 
piastres. The history of the currency reform in Egypt is 
interesting as affording a practical example of a system 
which has been much discussed in connexion with the 
currency question in India, namely, a gold standard without 
a gold coinage. The Egyptian pound is practically non- 
existent, nearly all that were coined having been withdrawn 
from circulation. Their place has been taken by foreign 
gold, principally the English sovereign, which circ\:^tes at a 
value of 97^ piastres. In practice the system works |)er- 
fectly smooth, the gold flowing in and out of the country 
through the agency of private banking establishments in 
proportion to the requirements of the circulation. It is, 
moreover, very economical for the Government. As in 
most agricultural countries, there is a great exjuinsion of 
the circulation in the autumn and winter months in order 
to move the crops, followed by a Jong period of contracted 
circulation throughout the rest of the year, tinder the 
above system, the fluctuating requirements of the currency 
are met without the expense of alternately minting and 
melting down, llocently paper money h^ been intro- 
duced into the country, this privilege having been cx>n- 
ceded by the Government to the National Bank. The 
notes are of the following values : — £R100, £K50, 
£E.10, £E.5, £E.l, and 50 piastres — and are pay- 
able in gold on demand. The issue department is 
kept wholly distinct from the general business of the 
Bank. An amount not exceeding one-half of the value 
of the notes in circulation may be invested in Egyptian 
stocks, and the balance of the reserve must always be 
held in gold. The notes are not legal tender, but are 
accepted by the Government in payment of taxes. 
Sufficient time has not yet elapsed to state whether this 
dorm of currency will b^me popular among the native 
population. « 


Abmy. 

The fellah soldier may be aptly likened to a Ucycle;, 
which although incapable of standing up alone, is 
very useful while under the control of a sinful 
master. As is the soldier, so is the army. It is generally 
believed that the successes gained in the time of tho 
Pharaohs were due to foreign legions ; and from Cambyses 
to Alexander, from the Ptolemies to Antony (Cleopatra), 
from Augustus in the 7th century throughout the Arab 
period, and from Saladin’s d;)masty down to tho middle 
of tho 13th century, the military power of Egypt was 
dependent on mercenaries. The Mamelukes (slaves), 
imported from the eastern borders of the Black 
Sea and then trained as soldiers, usurped the 
government of Egypt, and hold it till 1507, 
when the Ottomans began to rule. This form of govern- 
ment, speaking generally, endured till the French invasion 
at the end of the 18th century. British and Turkish 
troox>s drove the French out after an occupation of 
two years, the British troo]r)S remaining till 1803. Then- 
Mehemet Ali, a small tobacconist of Kavala, Macedonia, 
coming witli Albanian mercenaries, made himself governor, 
and later (1811), by massacring the Mamelukes, became 
the actual master of the country, and after seven years’ 
war brought Arabia under Egypt’s rule. He suMued 
Nubia and Sennar in 1820-22; and then, requiring a 
larger army, he obtained instructors from France. To 
them were handed over 1000 Turks and Circassians to be 
trained as officers, who later took command .of 30,000 
Sudanese'.. These died so rapidly in Egypt from pneu- 
monia ^ that Mehemet Ali conscripted over 250,000 
fellaheen, and in so arbitrary a fashion that many peasants 
mutilated themselves to avoid the much -dreaded ser- 
vice. The common practice was to place a small piece of 
nitrate of silver into the eye, which was then kept tightly 
bandaged till the sight was destroyed. Battalions were 
then formed of one-eyed men, and of soldiers who, having 
cut off their right-hand fingers, were made to shoot from 
the left shoulder. Every man who could not purchase 
exemption, with the exception of those living in Cairo, 
Alexandria, and Suez, on becoming 19 years old was liable 
nominally to 1 2 years’ service ; but many men were kept 
for 30 or 40 years, in spite of constant appeals. Neverthe- 
less the experiment succeeded. The docile, yet robust and 
hardy peasants, under their foreign leaders, gained an 
unbroken series of successes in the first Syrian War ; and 
after the bloody battle of Konia (1832), where the raw 
Turkish army was routed and the Grand Vizier taken 
prisoner, it was only European intervention which pre- 
vented the Egyptian General, Ibrahim Pasha, from marching 
unopposed to the Bosphorus. The defeat of the Turkish 
army at Nezib, in the second Syrian War (1839), showed 
that it was possible to pbtain favourable military results 
with Egyptians when stiffened by foreigners and well com- 
manded. Ibrahim, the hero of Konia, declared, however, 
that no native Egyptian ought to rise higher than the rank 
of sergeant ; and in the Syrian campaigns nearly all the 
officers were Turks or CitoassianB, as were many of the 
non-commissioned officers. In the cavalry and artillery 
many of the privates were foreigners, numbers of the 
Janissaries who escaped the massacre at Btambul (1832) 
having joined Mehemet Ali’s army. 

In the reign of Abbas, who succeeded Mehemet Ali, the 
Egyptian troops were driven from Nejd, and the Wahabi 
State recovered its independence. The next Khedive, Said, 


> SimUKr mortality, though on a smaller scale, recurred in 1889, when 
Sudanese hattalions coming from Sualdn were detained temporarily in 
Cairo. 
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as an ardent soldier, but took to agriculture, and 
at his death (1863) 3000 men only were retained under 
arms. Ismail, the next Khedive, immediately added 
27,000 men, and in seven years was able to put 100,000 
men, well equipped, in the field. He sent 10,000 men to 
help suppress a rebellion in Crete, and conquer^ the greater 
part of the (Nile) Sudan; but an exp^t^on of 11,000 
men, sent to Abyssinia under Prince Hassan and Hateb 
Pasha, well equipped with guns and all essentials, was, in 
two successive disasters (1875 and 1876), practically de- 
stroyed. The education of Egyptians in Continental cities 
had not produced the class of lexers who led the f ella^n 
to victory at Konia. 

Ismairs exactions from the peasantry in 1880-81 re- 
acted on the army, causing discontent ; and when he was 
tottering on the tl^ne he instigated military demonstra- 
tions against his own Government, and, by thus sapping 
the foundations of discipline, assisted Arabics revolution ; 
the result was the battle of Tel-el-Kebir, the British occupa- 
tion, and the disbandment of the army, which at that 
time in Egypt Proper consisted of 18,000 men. Ismail 
had 500 field-guns, 200 Armstrong cannon, and factories of 
warlike and other stores. These latter were conducted 
extravagantly and badly administered. 

In January 1883, Major-General Sir Evelyn Wood, 
V.C., was given £200,000, and directed to spend it in 
raising a fellaheen force of 6000 men for the defence of 
Egypt. He was assisted at first by 26 officers, amongst 
whom were two who later became successively Sirdars — 
Colonel F. Grenfell, commanding a brigade, and Lieu- 
tenant H. Kitchener, E.E., second in command of the caval^ 
regiment. There were four batteries, eight battalions, and 
a camel company. Each battalion of the 1st Infantry 
Brigade had three British mounted ofiice^ Turl^ 
hmSoau' and Egyptians holding the corresponding posi- 
tions in the battalions of the 2nd Brigade. The 
Sirdar selected these native officers from those of Arabi’s 
followers who had been the least prominent in the recent 
mutiny; non-commissioned officers who had been drill- 
instructors in the old army were recalled temporarily, but 
all the privates were conscripted from their villages. The 
earlier merciless practice had been in theory abolishod by a 
decree based on the German system, published in 1880 ; but 
owing to defective organization, and internal disturbances 
induced by Khedive Ismail’s follies, the law had not been 
applied, and the 6000 recruits collected at Cairo in January 
1883 represented the biggest and strongest peasants who 
could not purchase exemption by bribing the officials con- 
cerned. The difficulties experienced in applying the 1880 
decree were great, but the perseverance of British officers 
gave the oppressed pesisants, in 1885, an equitable law, 
since improved and altered by the Decree of 1900. 
Financial requirements have in more recent years caused 
the Sirdar to allow exemption by j)aying (&ulalia) £20 
before ballot. The Kecruiting Superintending Com- 
mittee, travelling through districts, supervise every ballot, 
and work under stringent rules which render systematic 
bribery difficult. The recruits who draw unlucky numbers 
at 19 years of age are seldom called up till they are 23, 
when they are summoned by name and escorted by a police- 
man to Cairo. To prevent substitution on the journey 
each recruit wears a string girdle sealed in lead. The 
periods of service are : with the colours, 5 years ; in the 
reserve, 5 years, during which time they may be ^ed 
up for police service, manoeuvres, &c. The pay is 30 
piastres (one piastre being worth 2^.) per month for all 
services, and the liberal scale of rations of meat, bread, 
and rice remained as before in theory, but in practice the 
value of pay and food received was greatly en^nced. So 
also with ^ pension and promotion regulations. They 


were sufficiently liberal on paper, but had never been 
carried into effect. 

The efforts of 48 American officers, who under General 
Stone zealously served Ismail, had entirely failed to over- 
come Egyptian venality and intrigue ; and in spite of the 
military schools, with a comprehensive syllabus, the only 
penseptible difference between the Egyptian officer and 
private in 1879 consisted, according to one of the 
Americans, in the fact that the first was the product of 
the harem, and the second of the field. Marshal Marmout, 
writing in 1839, mentions the ca|iacity of the Egyptians for 
endurance ; and it was tested in 1883, especially in the 2nd 
Brigade, since its officers (Turks and Egyptians), anxious to 
excel as drill-masters, worked their men not only from 
morn till eve, but also by lamplight in the corridors of the 
barracks. On the 3l8t March 1883, ten weeks after the 
arrival of the first draft of recruits, alx>ut 5600 men went 
through the ceremonial parade movements as practised by 
the British Guards in Hyde Park, with unusual precision. 
The British officers had acquired the words of command in 
Turkish, as used in the old army, an attempt to substitute 
Egyptian words having failed owing to lock of crisp, sharp- 
souuding words. As Egyptian brigadier, wiio had spent 
some years in Berlin, spoke Gorman fluently, and it was also 
understood by the senior British officeil^ that language was 
used for all commands given by the Sirdar on that special 
parade. The Britisli driU-book, minus about one-third of 
the least serviceable movements, was translated by an 
English officer, and by 1900 every necessary British official 
lKM)k had been published in English and Arabic, except 
the new Kecruiting Law (1885) and a manufacturing 
manual, for which French and Arabic editions are in use. 
The discipline of the old army had boon regulated by a 
translation of part of the Code Napoleon, which was 
inado(iuate for an Eastern army, and the Hirdar replaced it 
by the Army Act of 1881, sUghtly modified and printed in 
Arabic. 

The task undertaken by the small l)ody of British 
officers was difficult. There was not one point in the former 
administration of the army acceptable to English gentle- 
men. That there had been no adequate auxiliary depart- 
ments, without which an army cannot move or be efficient, 
was comparatively a minor difficulty. To succeed, it was 
essential that the fellah should be taught that discipline 
might be strict without being oppressive, that pay and 
rations would be fairly distributed, that brutal usage by 
superiors would be checked, that complaints would be 
thoroughly investigated, and impartial justice meted out to 
soldiers of all ranl^. An epidemic of cholera in the summer 
of 1883 gave the Britisli officers their first chance of 
acquiring the esteem and confidence of their men, and the 
opportunity was nobly utilized. WTiile the patient fellah, 
resigned to the decrees of the Almighty, saw the ruling 
Egyptian class hurry away from Cairo, he saw also those 
of his comrades who were stricken tenderly nursed, 
soothed in death’s struggles, and in many cases actually 
washed, laid out, and interred by their new self-sacrificing 
and determined masters. The regeneration of the fella- 
heen army dates from that epidemic. 

When the Egyptian Army of the Delta was disjiorsed at 
Tel-el-Kebir, the Khedive h^ 40,000 troops in the Sudan, 
scattered from Massawa on the Bed Sea to 1200 miles 
towards the west, and from Wadi Haifa, 1500 miles 
southward to Wadelai, near Alliert Nyanza. These were 
composed of Turks, Albanians, Circassians, and some 
Sudanese. Ton thousand fellaheen, collected in March 
1883, mainly from Arabi’s former forces, set out from 
Duem, 100 miles south of Khartum, in September 1883, 
under Hicks Pasha, a dauntless retired Indian Army officer, 
to vanquush the Mahdi. They disapi)eared in the deserts 
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of Kordofan, where they were destroyed by the Mahdists 
about 50 miles south of £1 Obeid. In the wave of succ^ 
ful rebellion, except at Khartum, few of the Egyptian 
garrisons wore killed when the posts fell, loi^ residence 
and local family ties rendering easy their assimilation in 
the ranks of the Mahdists. 

Baker Pasha, with about 4000 constabulary, who were 
old soldiers, attempted to relievo Tokar in February 1884. 
He was attacked by 1200 tribesmen and utterly routed, 
losing 4 Krupp guns, 2 machine guns, and 3000 rifles. 
Only 1400 Egyptians escaped the slaughter. 

The Sirdar made an attempt to raise a battalion 
of Albanians, but the few men obtained mutinied when 
ordered to proceed to the Sudan, and it was deemed 
advisable, after the ringkaders had been executed, to 
abandon the idea, and rely on blacks to stiffen the 
fellaheen. Then the 9th (Sudanese) Battalion was created 
for service at Suakin, and four others having been suc- 
cessively added, these (with one exception — ^at Gedaref) 
have since lK)rne the brunt of all the fighting which has 
been done by the Khedivial troo|is. The Egyptian troo|)s 
in the ojierations near Suakin behaved well, however ; and 
there were many instances of personal gallantry by in- 
dividual soldiers. In the autumn of 1884, when a British 
expedition went up the Nile to endeavour to relieve the 
heroic Gordon, besieged in Khartum, the Egyptians did 
remarkably good work on the line of communication from 
Assiut to Korti, a distance of 800 miles, and the training 
and ox|)eriencc thus gained were of great value in aU 
subsequent ojK^rations. The honesty and discipline of the 
fellah were undoubtedly of a high order. When the 
crews of the whale-boats were conveying stores, the 
forwarding officers tried to keep brandy and such like 
medical comforts from tho European crews, coffee and 
tea from Canadian voyageurs, and sugar from Kroo boys. 
Tho only immaculate carrier was the Egyptian. A large 
sum of specie having failed under British escort to reach 
Dongola, an equivalent sum was handed to an Eg 3 rptian 
lieutenant of six months’ service, with 10 men, and duly 
reached its destination. 

Twelve years later tho standard of honesty was un- 
impaired, and the British officers had imparted energy 
and activity into Egyptians of all ranks. The intelligent 
professional knowl^ge of the native officers, taught 
imder British gentlemen, and the constant hard work 
cheerfully rendered by tho fellah soldiers, were the main 
factors of tho success achieved at Omdurman on the 2nd 
Septomber 1898. Tho large doi)dts of stores at Assuan, 
Haifa, and Dongola could only be cursorily supervised 
by British officers, and yet when the stores were received 
at the advance dep6t the losses were infinitesimal. 

By nature the fellah is unwarlike. Bom in the valley 
of a great river, he resembles in many respects the Bengali, 
Cbmrmefr exists under similar conditions; but the 
oiBgyp* Egyptian has proved capable of greater im- 
iiMB provement He is stronger in frame, and can 
aoidhr. undergo greater exertion. Singularly unemo- 
tional, he stood up at Tel-el-Kebir after Arabi Pasha and 
all his officers, from general to subaltern, had fled, until he 
was mown down by case-shot poured in at close ranges. Near 
Trinkitat in 1883 he allowed himself to be slaughtered by 
tribesmen formerly despised, and about one-fou^ of his 
comrades escaped. Baker Pasha's force was termed con- 
stabulary, yet his men were all old soldiers, though new to 
their gaUant leader and to the small band, of their brave 
but strange British officers. Since that fatal day, how- 
ever, many of the fellsdieen have shown they are capable 
of devoted conduct, and much has been done to raise in 
the soldiers a sense of aelf-resiiect, and, in spite of 
centuries of oppression, of veracity. The barrack square 
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drill w^ smart under the old system, but there was no fire 
discipline, and all individuality was crushed. Now both 
are encouraged, and the men, receiving their full rations, 
are unsurpassable in endurance at work and in marching. 
All the troops present in the surprise fight at Firket in 
June 1896 had covered long distances, and one battalion 
(the 10th Sudanese) accomplished 90 miles within 72 hours, 
including the march back to railhead immediately after the 
action. The troops under Colonel Parsons, Boyal Artillery, 
who beat the Dervishes at Gedaref, were so short of 
British officers that all orders were necessarily given in 
Arabic and carried to commanders of units by Arabs. 
While an Egyptian battalion was attacking in line, it was 
halted to repd a rush from the rear, and front and rear 
ranks were simultaneously engaged, firing in opposite 
directions — ^yet the fellaheen were absolutely steady ; they 
shot well and showed no signs of trepidation. On the 
other hand, neither was there any exultation after their 
victory. It has been said by one who has perhaps more 
knowledge of them than any other commander, that “ the 
fellah would make an admirable soldier if he only wished 
to kill some one I " 

The well-educated Egyptian officer, with his natural 
aptitude for figures, does subordinate regimental routine 
carefully, and works well when suijcrvised by men of stronger 
character. The ordinary Egyptian is not self-reliant or 
energetic by nature, and, like most Eastern people, finds it 
difficult to be imp^ial whore duty and family or other 
personal relations are in the balance. Tho black soldier 
has, on the other hand, many of the finest fighting 
qualities. This was observed by British officers, from the 
time of the preliminary oi)crations about Kosheh, and at the 
action near Ginniss in December 1885, down to the bril- 
liant operations in the pursuit of tho Mahdists on the Blue 
Nile after the action of Gedaref (subsequent to the battle 
of Omdurman), and the fighting in Kordofan in 1899, 
which resulted in the death of the Khalifa and his Emirs. 

Black soldiers served in Mchemet Ali’s army, but 
their value was not then duly appreciated. At the 
present day (1902) they are nearly all deserters from 
the Mahdist forces, or i)ri8onors who have been captured 
in action. The greater number are Shilluks and Dinkas, 
coming from the country between Fashoda and the 
Equatorial Provinces, but a proportion come from the far 
west of Kordofan, some even from Bomu and WadaL 
Many are absolute savages, difficult to control, wayward, 
and thoughtless like children. They are very excitable and 
apt to get out of hand ; unlike the fellahs, they are not 
fond of drill, and are slow to acquire it, but their dash, 
their pugnacious instinct, and their desire to close with an 
enemy are of immense value. The Sudani, moreover, 
shoots better than the fellah, whose eyesight is often 
defective. The Sudanese captain can seldom read or 
write, and is therefore in the hands of the Egyptian-born 
compaxiy quartermaster-sergeant as regards pay and cloth- 
ing accounts. He is slow, and as a rule has little know- 
le^e of drill. Nevertheless he is self-reliant, much 
respected by his men, and can be trusted in the field to 
carry out any orders received from his British officer. 
The younger Sudanese officers who have been through the 
Military l^hool are well instructed, but it is said that the 
Sudanese brought up in Cairo have lost, in some respects, 
the robust martial qualities inherent in the Sudan people. 
The most, efficient companies in the Sudanese battalions 
are apparently those in which the captain is a black and 
the lieutenants are IJgyptians. 

The army raised by the first Sirdar in January 1683 
was highly commend^ for its work on the line of com- 
munication in 1884*85, and its artillery and camdbry 
distinguished themselves in the action at Kirbekan in 
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February 1885. Colonel Sir Francis Grenfell succeeded ‘ 
General Sir Evelyn Wood in March 1885, and while 
under his command the army continued to improve, and 
fought successful actions at Oemazah, Arguin, Toski, and 
Tobur. At Toski the Dervish force was nearly annihilated. 
In March' 1892 Colonel ELitchener succe^ed General 
Sir Francis Grenfell, and four years later began bis 
successful reconquest of the Sudan. In June 1896, owing 
to the indefatigable exertions of Megor Wingate, a per- 
fected system of secret intelligence enabled the Sirdar to 
bring an overwhelming force of 6 to 1 against the 
Dervish outpost at Firket and destroy it In September 

1896 a skirmish at Hafir, with similarly successful tactics, 
gave the British commander the possession of Dongola. 
On the 7th August 1897 Colonel Hunter surprised and 
annihilated a weak Dervish garrison at Abu Hamed, to 
which place, the 31st October 1897, a railway had 
been Imd across the Nubian desert from Wadi Haifa, 
a distance of 230 miles, the ‘‘record” construction 
of 5300 yards surveyed, embanked, and laid in one 
day having been attained. On the 26th December 

1897 the Italian troops handed over Kassala to Colonel 
Parsons, HA. On the 8th April 1898 a British division, 
with the Egyptian army, destroyed the Dervish force 
under the Emir Mahmud Ahmed, on the Atbara river. 
On the 2nd September the Khalifa attacked the British- 
Egyptian troops at Kerreri, and being routed, his men 
dispersed; Omdurman was occupied, and on the 19th 
September the Egyptian flag was rehoisted at Fashoda. 
On the 22nd September 1898 Gedaref was taken from 
the Emir Ahmed FedU by Colonel Parsons, and on the 
26th December the army of Ahmed Fedil was finally 
defeated and dispersed near Roseires. The Khalifa’s army, 
reduced to an insignificant number, after several unsuc- 
cessful engagements withdrew to the west of the Nile, 
where it was attacked, on the 24th November 1899, 
after a forced march by Colonel Wingate, and annihilated. 
The Khalifa himself was killed ; while the victor, who had 
joined the Egyptian army in 1883 as aide-de-camp to the 
first Sirdar, in December 1899 became the fourth Sirdar, 
as Major-General Sir F. R. Wingate, K.O.B., K.aM.G., 
<Scc. 

The single Camel Company of 1888 grew by 1901 into eix coni- 
t^niee. A raid from Dongola into the Oasis of Beris caused the 
Sirdar to raise three companies of Sudanese drafted from the 
battalions, to which two more companies were added in 1896, 
one of fellaheen and one composed of Dervishes taken at Dongola. 
Six days' food for men and camels, 800 rounds for each rifle, and 
three days' water for men are carried in marching order. 

In 1899 the infantry of the Egyptian army consisted of 20,000 
men, of whom 12,000 were fellaneen and 8000 blacks, divided 
into battalions of 1000 and 800 men respectively. They are 
armed with Martini-Henry rifles, and carry into action 180 rounds 
per man, 80 being in the pouches and 60 in the bandoliers. In 
1901 the infantiy, reduced by 2 battalions since the war, num- 
bered 9 Egyptian and 7 Sudanese battalions. 

The artiUeiy consists of 4 field batteries and 1 Maxim battery, 
each battery having one British ofiioer and 5 Egyptian, the total 
comprising 84 officers and 900 men. There is a battalion of 3 
companies of garrison artillery, consisting of 12 officers and 870 
men. 

There are 10 gunboats on the Nile, and a number of unarmed 
vessels. 

The cavalry are mounted on hardy Syrian horses ; there are 5 
souadrons, one being composed of Sudanese raised after the battle 
of Opidorman, and the remainder of Egyptians. Three squadrons 
are commanded by British officers, ana two by native officers, 
each squadron having an average strength of 150. The front 
ranks carry lance and carbine, and the rear ranks carbine and 
sword. 

The Egyptian soldier, when unfit for duty, had, under the pre- 
British command, been treated in oivil hospitals, but there was a 
civilian doctor ]^d on Army Estimates, who was supposed to 
supervise the consoription, to avoid which large sums wore given 
at Mbes. An outbreak of cholera in the summer of 1888 em^a- 
sissd the noesssity of British dootors, and Surgeon-Migor Rogers 


organized a singularly efficient department, which now consists of 
14 British officers, 89 Egyptian officers, and 284 non-commissioned 
officers and men. 

The Veterinary Dmiartment, represented originally by a single 
British veterinary officer, who joined in 1883, now consists of two 
British officers and five Egyptian officers, with 30 uoii-commis- 
sioned officers and men, ^lo are selected for intelligence and 
ednoation after one year's service in the ranks. 

The ambitious Military Huhool system of the Khedive Ismail 
Pasha was replaced, in consequence of financial pi‘essure, by a 
smaller establishment in 1879, but, partly out of consideration for 
the capable French officer then at its head, no drastic changes 
wore enforced in 1883, nor until 1887, when the notoriously bad 
state of the school necessitated its reorganization, whicli was 
effected by a British officer. A simpler programme was adopted ; 
elementary subjects wore more thoroughly taught, and a kiioidedge 
of arithmetic, geometry, algebra, fortincation, military history, 
topopaphy, drawing, geography, English, French, and Arabic 
was imparted. The 200 students remain for two years ; the 
course is calculated to last for three years, but at present the 
demand for officers exceeds the output. 

The Siipnly Department is su^r vised by a British officer as 
director, who has under him the Tura Mills, where biscuits and 
soap are produced much more cheaply than was possible under 
the contract system. A British officer supervises the stores, 
clothing, and oouipment for both man and horse. The clothine 
for all arms of the service costs between £3 and £4 per head, and 
the rations from 4d. to 5d. daily for each soldier. Guns and 
equipment of all kinds are, as a rule, purchased in the United 
Kin^om. The total annual exjiendituro is £500,000. 

On the assumption of command by the tliird Sindar, then Colonel 
Kitchener, the Surveyor-Gonerars Department was abolished ; the 
Engineer, Ordnance, and Supply services wore administered as 
separate branches, while to a Financial Secretary was given the 
duty of preparing the Budget and making contracts, issuing pay, 
and carrying out a financial audit. 

The army has been gradually reduced since the Dervish wars, 
and largo numbers of officers and men ara now employed in the 
civil administration of the Sudan. Wo.) 

Political Histoey. 

In the ninth edition of this EncyclojiaBdia (vol. vii. p. 767) 
an account is given of the reforms instituted during the 
Khediviato of Ismail Pasha, but it is justly pointed out 
that “the funds required for these public works, as well 
as the actual labour, have been remorselessly extorted from 
a poverty-stricken jxipulation, and there is probably no 
peasant now existing whose condition is worse than that 
of the long-suffering Egyptian fellah.” The writer ven- 
tured however, to predict that “future generations will 
gain at the fearful ex|)ense of the present,” and that “ a 
better time is beginning for Egyi^t.” This prediction, 
made in 1877, has since b^n fulfilled ; but the letter time 
has come in a way and to an extent which no one could 
have then foreseen. 

The impoverishment of the fellah had reached in 1875 
such a point that the ordinary resources of the country no 
longer sufficed for the most ur^^nt necessities of 
administration ; and the Khedive Ismail, having 
re()eatedly broken faith with his creditors, could ziiaiifiwal- 
not raise any more loans on the European 
market. The taxes were habitually collected 
many months in advance, and the colossal floating debt 
was increasing rapidly. In these circumstances Ismail 
had to realize his remaining assets, and among them sold 
176,602 Suez Canal shares to the British Government 
for £3,976,582 (see Bbaoonspibld). This comparatively 
small ^ancial operation brought about the long-delayed 
crisis and paved the way for the future prosperity of Egypt, 
for it induced the British Government to inquire more care- 
fully into the financial condition of the country. What is 
known as the Cave Mission was sent out to Cairo in 1875, 
and its report showed that under the existing administra- 
tion national bankruptcy was inevitable. Other commis- 
sions of inquiry followed, and each one brought Ismail more 
under European control The establishment of the Mixed 
Tribunals (Fney, Brit vol v. p. 767) had already made 
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some of ihe Courts of Justice intemationaL The Caiase 
dc la Dette, the result of the Cave Mission, established 
international control over a large |x>rtion of the revenue. 
By the Goschen Mission, the next in order of time, the 
St^ite railways were internationalized. Then came the 
lUvers Wilson Mission, in consequence of which the control 
was extended to the enormous landed property of the 
Khedive. Driven to desperation, Ismail made a virtue of 
necessity and accepted, in September 1878, a Constitutional 
Ministry, under the presidency of Nubar Pasha, with Bivers 
Wilson as Minister of Finance and De Bligni^res as Minister 
of Public Works. Professing to be quite satisfied with 
this arrangement, he i)omi)ously announced that Elgypt 
was no longer in Africa, but a part of Europe ; but before 
seven months had passed ho found his Constitutional 
IKisition intolerable, got rid of his irksome Cabinet by 
means of a secretly-organized military riot in Cairo, and 
reverted to his old autocratic methods of government 
England and France could hardly sit still under this afifront, 
and decided to administer chastisement by the hand of the 
Suzerain Power, which was delighted to have an oppor- 
tunity of asserting its authority. On 26th June 1879 
Ismail suddenly received from the Sultan a curt telegram, 
addressed to him as ex-Khedive of £gyi)t, informing him 
that his sou Tewfik was apj)ointed his successor. Taken 
unawares, he made no attempt at resistance, and Tewhk 
was at once proclaimed Khedive. 

Alter a short period of inaction, when it seemed as if 
the change were for the worse, England and France 
RMMtmb- sui^amoued up courage to look the situation 
iiabmMt boldly in the face, and re-established the Dual 
o/ DumI Control in the persons of Major Baring and M. 
CwttnL Bligni^res. For two years, the Dual Control 
governed Egypt, and initiated the work ^f progress that 
England was to continue alone. Its essenti^ defect was 
what might be called insecurity of tenure. Without any 
efficient means of self-protection and coercion at its dis- 
]) 08 al, it had to interfere with the ])Ower, privileges, and 
j.)orquisiteH of a class which had long misgoverned the 
country. This class, so far as its civilian members were 
concerned, was not very formidable, because these were 
not likely to go beyond the bounds of intrigue and passive 
resistance ; but it contained a military element who had 
more courage, and who had learned their |x)wer when 
Ismail employed them for overturning his Constitutional 
Ministry. Among the mutinous soldiers on that 
Ambi mnd occasion was a fellah oflScer calling himself 
ot Arabi the Egyi)tian. He was not a 

man of exceptional intelligence or remarkable 
jiowers of organization, but he was a fluent s{)eaker, and 
could exercise some influence over the masses by a rude 
kind of native eloquence. Behind him were a group of 
men, much abler than himself, who put him forward as 
the figurehead of a party professing to aim at protecting 
the E^)tians from the grasping tyranny of their Turkish 
and European oppressors. The movement began among 
the Arab officers, who complained of the preference shown 
to the officers of Turkish origin ; it then expanded into an 
attack on the privileged }x>sition and predominant influence 
of foreigners, many of whom, it must be confessed, were of 
a by no means respectable type; finally it was directed 
against all Christians, foreign and native. The Govern- 
ment, being too weak to suppress the agitation and disorder, 
had to make concessions, and each concession produced 
fresh demands. Arabi was first promoted, then made 
Under-Secretary for War, and ultimately a member of the 
(Cabinet The danger of a serious rising brought the 
British and French fleets in May 1882 to Alexandria, and 
after a massacre (11th June) had been perpetrated by the 
Arab mob in that city, the British Admiral bombarded the 
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forts (1 1th July 1882). The leaden of the National Move- 
ment prepared to resist further aggpression by force. A 
conference of Ambassadors was held in Constantinople, and 
the Sultan was invited to quell the revolt; but he hesitated 
to employ his troops against Mussulmans who were pro- 
fessing merely to oppose Christian aggression. At last the 
British Government determined to employ armed 
force, and invited France to co-operate. The amM 
French Government declined, and a similar in- Brtiiat 
vitation to Italy met with a similar refusal. 

England therefore, having to act alone, landed 
troops at Ismailia under Sir Garnet Wolseley, and sup- 
presi^ the revolt by the battle of Tel-el-Kebir on ISth 
September 1882. The Khedive, who had taken refuge in 
Alexandria, returned to Cairo, and a Ministry was formed 
under Sherif Pasha, with Biaz Pasha as one of its leading 
members. On assuming office, the first thing it had to do< 
was to bring to trial the chiefs of the rebellion. Had the 
Khedive and Biaz been allowed a free hand, Arabi and hi» 
colleagues would have found little mercy. Thanks to the 
intervention of the British Government, their lives were 
spared. Arabi pleaded guilty, was sentenced to death, l^e 
sentence being commute by the Khedive to banishment 
and Biaz resigned in disgust This solution of the difficulty 
was brought about by Lord Dufierin, then British Ambas- 
sador at Constantinople, who had been sent to Egypt as 
High Commissioner to adjust affairs and report on the situa- 
tion. One of his first acts, after preventing the application 
of capital punishment to the ringleaders of the revolt, was 
to veto the project of protecting the Khedive and his Govern- 
ment by means of a Prmtorian guard recruited from Asia 
Minor, Epirus, Austria, and Switzerland, and to insist on the 
principle that Egypt must be governed in a truly liberal spirit. 
Passing in review all the departments of the administration, 
he laid down the general lines on which the country was to 
be restored to order and prosperity, and endowed, if possible, 
with the elements of self-government for future use. 

The laborious task of putting these general indications 
into a practical shajje fell to Sir Evelyn Baring, who 
arrived as Consul - General and Diplomatic g. ^ 
Agent, in succession to Sir Edward Malet, 

January 1884. At that moment the situation mpp^M 
was singularly like that which had existed on Coasv/- 
two previous occasions ; firstly, when Ismail 
was deposed, and secondly, when the Dual Con- 
trol h^ undermined the existing authority without 
having any power to enforce its own. For the third 
time in little more than three years the existing authority 
had been destroyed and a new one had to be created. 
But there was one essential difference: the power that 
had now to reorganize the country ^x>ssessed in the 
British army of occupation a support sufficient to com- 
mand respect Without that support Sir Evelyn Baring 
could have done little or nothing ; with it he did |)erhap» 
more than any other single man could have done. His 
method may be illustrated by an old story long current in 
Cairo. Mohammed All was said to have appointed as 
Mudir or governor in a turbulent district a young and 
inexperienced Turk, who asked, “ But how am I to govern 
these people!” “Listen,” replied the Pasha; “buy the 
biggest and heaviest hurha^ you can find ; hang it up in 
the centre of the Mudirieh, well within your reach, and 
you will very seldom require to use it” The British 
army of occupation was Sir Evelyn’s hwrhosh; it waa 
well within his reach, as all the world knew, and ita 
simple presence sufficed to prevent disorder and enforce 
obedience. He had one othsr advantage over previous 
English reformers in Egypt : his position towards France 
was more independent The Dual Control had been 
abolished by a Khedivial decree of 18th January 1883,. 
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and replaced by an English financial adviser. France 
naturally object^ ; but having refused to co-operate with 
England in suppressing the revolt, she could not reason- 
ably complain that her offer of co-operation in the work of 
reorganization was declined. 

At first the intention of the British Qovemmont was 
simply to restore the |>ower of the Khedive, to keep His 
Highness for some time in the right path by 
Tt9pottey friendly advice, and to withdraw the British 
troops as soon as possible. As Lord Granville 
explained in a Circular to the Powers, the posi- 
tion of England in Egypt imposed on her “ the duty of 
giving advice with the object of 'socuriug that the order of 
things to be established shall bo of a satisfactory character 
and possess the elements of stability and progress.” But 
there was to be no embarking on a general scheme of 
reforms, which would increase unnecessarily the responsi- 
bilities of the protecting Power and necessitate the in- 
definite prolongation of the military occuiiation. So far, 
therefore, as the British Government had a definite policy 
in Egypt, it was a poHtiqibe de repldtrage. Even this 
policy was not strictly adhered to. Mr Gladstono’s 
Cabinet was os unstable os the public oxjinion it sought to 
conciliate. It had its hot fits and its cold fits, and it 
gave orders now to advance and now to retreat. In the 
long-run circumstances proved too strong for it, and it 
had to undertake a great deal more than it originally 
intended. Each little change in the administration en- 
gendered a multitude of others, so that the modest 
attempts at reform were found to bo like the letting out 
of water. A tiny rill gradually became a boisterous 
stream, and the boisterous stream grew into a great river, 
which spread to all sections of the administration and 
ended by inundating the whole country. 

Of the numerous questions awaiting solution, the first 
to claim immediate attention was that of the Sudan. The 
British Government had begun by excluding it 
avesfioa" problem, and by declaring that for 

events in these outlying territories it must not 
be held responsible. In that sphere of activity, therefore, 
the Egyptian Government might do as it thought fit. 
The principle of limited liability which this attitude 
assumed was soon found to bo utterly untenable. The 
Sudan was an integral part of the Khedive’s dominions and 
caused, even in ordinary times, a deficit of J&200,000 to 
the Egyptian Treasury. At that moment it was in a 
state of open rebellion, stirred up by a religious fanatic 
who proclaimed himself a Mahdi or Messias of Islam. 
An army of 10,000 men under an English general, Hicks 
Pasha, had boon sent to suppress the revolt, and had been 
annihilated in a great battle fought on 5th November 
1883, near Obeid. The Egyi)tian Government wished to 
make a new attempt to recover the lost province, and the 
idea was certainly very popular among the governing 
class, but Sir Evelyn Baring vetoed the project on the 
ground that Egypt had neither soldiers nor money to carry 
it out. In vain the Khedive and his Prime Minister, 
Sherif Pasha, threatened to resign, and the latter actually 
carried out his threat The British representative re- 
mained firm, and it was decided that the Sudan sliould be, 
for the moment at least, abandoned to its fate. Nubar, 
though as strongly oppoi^ to the abandonment policy as 
Sherif, consented to take his place and accepted somewhat 
reluctantly the new regime, which he defined as “ the 
administration of Egypt under the government of Baring.” 
By this time the M^di was master of the greater part of 
the Sudan, but Khartum and some other fortified ^ints 
still held out The efforts made to extricate the garrisons, 
including the mission of General Gordon, the fall of 
Khartum, and the Nile Expedition under I^rd Wolseley 


705 

are described below, in the account given of military 
operations. The practical result was that the Khedive’s 
authority was limited to the Nile Valley north of Wadi 
Haifa. 

With the internal difficulties Sir Evelyn Baring had 
been struggling bravely ever since his ap])ointment, trying 
to evolve out of the ever-changing ixjJicy and 
contradictory orders of the British Government 
some sort of coherent lino of action, and to 
raise the administiution to a higher standard. 

For two or three years it seemed doubtful whether he 
would succeed. All over Egypt there was a feeling of 
unrest, and the well-meant but not very successful efl’orts 
of the British to improve the state of things wore making 
them very unpopular. The introduction of English ofticials 
and English infiuence into all the administrative^ dci>art- 
ments was resented I)y the native officials, and the action of 
the irrigation officers in preventing the customary abuses 
of the distribution of water was resented by the great land- 
owners, who hod been, from time immemorial, in the habit 
of taking as much as they wanted, to the detriment of the 
fellaheen. Even these latter, who gained most by the 
reforms, considered that they had good reason to complain, 
for the defeat of Arabi and the re-establishment of order 
had enabled the Chiistian money-lenders to retmm and 
insist on the i)a3rmcnt of claims, which were supjxtsed to 
have been extinguished by the rebellion. Worst of all, 
the Government was drifting ra]>idly towards insolvency, 
being quite unable to fulfil its obligations to the bond- 
holders and meet the ex|)enses of administration. All 
departments were being starved, and even the salaries 
of ix)orly paid officials were in arrear. To free itself 
from its financial difficulties the Government adopted a 
heroic remedy which only ertsated fresh troubles. On the 
advice of Lord Northbrook, who was sent out to Cairo in 
September 1884 to examine the financial situation, certain 
revenues which should have l)eea j)aid into the Caiswj for 
the benefit of the bondholders were i»aid into the Treasury 
for the ordinary needs of the administration. Immediately 
the Powers protested against this infraction of the law of 
liquidation, and the Caisse aj)plied for a writ to the 
Mixed Tribunals. In this way the heroic remedy failed, 
and to the internal difficulties were added international 
complications. 

Fortunately for Egypt, the British Government con- 
trived to solve the international difficulty by timely con- 
cessions to the Powers, and succeeded in negotiating the 
London Convention of March 1885, by which the Egyptian 
Government was relieved from some of the most onerous 
stipulations of the Law of Liquidation, and was enabled to 
raise a loan of £9,000,000 for an annual payment of 
£135,000. After paying out of the capital the sums 
required for the indemnities due for the burning of 
Alexandria and the deficits of the years 1882 and 1883, 
it still had a million sterling, and boldly invested it in the 
improvement of irrigation. The investment proved most 
remunerative, and helped very materially to save the 
country from bankruptcy and internationalism. The danger 
of being again subject^ to the evils of an international 
administration was very great, for the London Convention 
cont!:^ined a stipulation to the effect that if Egypt could 
not i)ay her way at the end of two years, another Inter- 
national Commission would be ap|x>inted. 

To obviate this catastrophe the British reformers set to 
work most energetically. Already something in the way 
of retrenchment and reform had b^n accomplished. The 
public accounts had been put in order, and the abuses in 
the collection of the land tax removed. The constant 
drain of money and men for the Sudan had been stopped. 
A beginning had been made for creating a new army to 
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replace the one that had been disbanded and to allow 
of a i)ortion of the British garrison being withdrawn. 
In this work Sir Evelyn Wood had shown much sound 
judgment as well as great capacity for military organiza- 
tion, and had formed an efficient force out of very 
unpromising material (see above, under Abmy). His 
colleague in the Department of Public Works, Sir Colin 
Scott MoncriefF, had lieen not less active. By mitigating 
the hardships of tlie corv^Cf and improving the irrigation 
system, on which the pros^rity of the country mainly 
<lei)cnds, he had confer^ enormous benefits on the fella- 
heen, and hod laid the foundation of permanent budgetary 
e([uilibrium for the future. Not less active was Sir Edgar 
Vincent, the Financial Adviser, who kept a firm hold on 
the purse-strings and ruthlessly cut down expenditure in 
all deimitments except that of irrigation. 

The activity of the British officials naturally produced 
a certain amount of discontent and resistance on the |>art 
Re/atloua Egyptian colleagues, and Lord Granville 

betwaea obliged to detilare very plainly that such rosist- 

BHtlMh ance could not be tolerat^. Writing (January 
Mil nmilva ] to Sir Evelyn Baring, ho said ; “It should be 

o Mala. to the Egyptian Ministers and Govern- 

ors of Provinces that the res|K)nsibility which for the time 
rests on England obliges H.M. Government to insist on the 
adoption of the policy which they recommend ; and that it 
will bo necessary that those Ministers and Governors who do 
not follow this course should cease to hold their offices.” 
Nubar Pasha, who continued to be Prime Minister, resisted 
occasionally. What ho chiefly objected to was direct in- 
terference in the provincial administration and the native 
tribunals, and he succeeded for a time in preventing such 
interference. Sir Benson Maxwell and Mr Clifl’ord Lloyd, 
who had been sent out to reform the De|)artments of 
Justice and the Interior, after coming into conflict with 
each other were lx)th recalled, and the reforming activity 
was for a time restricted to the Departments of War, 
Public? Works, and Finance. Gradually the tension be- 
tween nativcjs and foreigners relaxed, and mutual confid- 
ence was established. Exjierience had evolved the working 
])rinciple wliieh was officially formulated at a much later 
})eriod : “ Our task is not to rule the Egyptians, but as far 
as j) 08 siblo to teach the Egyiitians to rule themselves. . . . 
Euroj)oan initiative suggests measures to lie executed by 
Egyptian agency, while Kurojiean supervision controls the 
manner in which they are executed.” If that principle 
had been firmly laid down and clearly understood at the 
beginning, a good deal of needless friction would have 
been avoided. 

The international difficulty remained. The British 
position in Egypt was anomalous, and might easily give 
rise to international complications. The Sultan 
namaal jirotest against the military occupa- 

pnbhma, tion of a portion of his Empire by foreign trooi>8. 

It was no secret that France ivas ready to 
give him diplomatic supjKirt, and other Powers might 
ado{)t a similar attitude. Besides this, the British Govern- 
ment was anxious to terminate the occupation as soon as 
possible. With a view to regularizing the situation and 
accelerating the evacuation. Sir Henry Drummond Wolff 
was sent to Constantinople in August 1885 on a special 
mission. On 24th October of that year he concluded a 
preliminary Convention by which an Ottoman and an 
English High Commissioner, acting in concert with the 
Khedive, should reorganize the Egyptian army, tranquillize 
the Sudan by pacific means, and consider what changes 
might be necessary in the civil administration. When the 
two Commissioners were assured of the security of the 
frontier and the good working and stability of the Egy})tian 
Government, they should present reports to their respective 
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Governments, and these should consult as to the conclusion 
of a Convention r^ulating the withdrawal of the English 
troops. Mukhtar Pasha and Sir Hemy Drummond JTolff 
were appointed Commissioners, and their joint inquiry 
lasted till the end of 1886, when the former presented his 
report and the latter went home to report orally. The 
remaining stipulations of the preliminary Convention were 
duly carried out. Sir Henry Drummond Wolff proceeded 
to Constantinople and signed on 22nd May 1887 the 
definitive Convention, according to which the occupation 
should come to an end in three years, but England should 
have a right to prolong or renew it in the event of internal 
|)eace or external security being seriously threatened. The 
Sultan authorized the signature of this Convention, but 
under pressure of France and Bussia he refused to ratify 
it. Technically, therefore, the preliminary Convention still 
remains in force, and in ri^ty the Ottoman Commissioner 
continues to reside in Cairo. 

The steadily increasing prosiHsrity of the country during 
the years 1886 and 1887 removed the danger of national 
banl^uptcy and international interference, and 
induced Sir Evelyn Baring to widen the area of 
administrative reforms. In the provinces the 
local administration and the methods of dispensing justice 
were still scandalously unsatisfactory, and this was the 
field to which the British representative next directed his 
efforts. Hero he met with unexpected opj)osition on the 
part of the Prime Minister, Nubar Pasha, and a conflict 
ensued which ended in Nubar’s retirement in June 1888. 
Iliaz Pasha took his place, and remained in office till May 
1891. During those three years the work of reform and 
the prosi>erity of the country made great progress. The 
new Egyptian army was so far improved that it gained 
successes over the forces of the Mahdi ; the burden of the 
national debt was lightened by a successful conversion; 
the corvde was abolished; the land tax was reduced 30 
jHJr cent, in the poorest provinces, and in spite of this 
and other measures for lightening the public burdens, the 
budgetary Bur])lus constantly increased ; the quasi-judicial 
Special Commissions for Brigandage, which were at once 
barbarous and inefficient, were abolished ; the native tribu- 
nals were improved, and Mr (afterwards Sir John) Scott, an 
Indian judge of great experience and sound judgment, was 
ai)|)ointed judicial adviser to the Khedive. This ai>point- 
ment was op{K)Hed by Iliaz Pasha, and led to his resigna- 
tion on the X’l^ of ill-health. His successor, Mustafa 
Pasha Fehmi, continued the work and co-of)orated cordially 
with the English officials. The very necessary reform of 
the native tribunals was then taken seriously in hand. 
The existing procedure was simplified and accelerated ; the 
working of the Courts was greatly improved by a carefully 
organized system of inspection and control; the incom- 
petent judges were eliminated and replaced by men of 
better education and higher moral character ; and for the 
future supply of well-qualified judges, barristers, and law 
officials, an excellent school of law was established. If 
the x>fogress made in this direction is maintained, the 
Native Courts may some day, under proper European con- 
trol, replace the anomalous Mixed Tribunals, and remove 
all necessity for the inconvenient consular jurisdictions, 
which are at present protected by the Capitulations. Mean- 
wlule the reforming activity has been extended to Prisons, 
Public Health, and Education, and has attained very satis- 
facto];y results without ruffling the religious susceptibilities, 
of the people. 

Only once since the retirement of Biaz has the policy 
of teaching the E^ptians to rule themselves led to 
friction with the native authorities. In January 1892 the 
Khedive Tewfik, who had always maintained cordial rela- 
tions with Sir Evelyn Baring, died suddenly, and was 
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succeeded by his 8on» Abbas Hilmi, a young man without 
political experience, who failed at hrat to understand the 
• peculiar situation in which a KJiedive ruling 
efAMe? under British protection is necessarily placed. 

Aspiring to liberate himself at once from foreign 
control, he summarily dismissed Mustafa Pasha Fehmi, 
whom he considered too amenable to English induence, 
and appointed in his place Fakhri Pasha, who was not a 
jpsrsoaa ffrata at the British Agency. Such an incident, 
which might have constituted a precedent for more impoi*t- 
, ant acts of a similar kind, could hardly be overlooked by 
the British representative. He had always maintained 
that what Egjrpt most required, and would require for 
many years to come, was an order of things which would 
render practically impossible any return to that personal 
system of government which had well-nigh ruined the 
country. The young Khedive was made, therefore, to 
understand that he must not make such changes in the 
administration without a previous agreement with the 
representative of the protecting Power ; and a compromise 
was effected by which Fakhri Pasha retired, and the post 
of Premier was confided once more to Kiaz. With this 
compromise the friction between the Khedive and Sir 
Evelyn Baring, who had now become Lord Cromer, did 
not end. For some time Abbas Hilmi clung to his idea 
of liberating himself from all control, and secretly encour- 
aged a nationalist and anti-British agitation in the native 
press ; but he gradually came to perceive the folly, as well 
as the danger to himself, of such a course, and accordingly 
refrained from giving any occasion for complaint or protest. 
In like manner the relations between the British officials 
and their Eg 3 rptian colleagues gradually became more 
exordial, so that it was found possible at last to reform the 
local administration in the provinces according to the 
recommendations of Mr J. L. Qorst, who had boon ap]X)intod 
adviser to the Ministry of the Interior. Nubar Pasha, it 
is true, who succeeded Jliaz as Prime Minister in April 
1894, objected to some of Mr Qorst’s recommendations, 
and in November 1895 resigned. He was succeeded by 
Mustafa Fehmi, who hod always shown a conciliatory 
spirit, and who had been on that account, as above stated, 
summarily dismissed by the Khedive in January 1893. 
After his reinstatement the Anglo-Egyptian condominium 
worked without serious friction, and there is reason to 
believe that it will continue so to work in the future os 
long as England remains true to her mission and shows no 
signs of hesitation in carrying it out. In the Ilc})ort by 
His Majesty^s Agent and Consul-General on the finances, 
administration, and condition of Egypt presented to Parlia- 
ment in 1901, Lord Cromer concluded by expressing his 
belief “that His Highness the Khedive’s recent visit to 
England (in 1900), coupled with the very remarkable and 
touching symiwaithy displayed by every class of society in 
this country (Egypt) on the occasion of the death of Queen 
Victoria, will serve to cement more closely the bonds of 
friendship and goodwill which, now perhaps more than at 
any previous period, unite my own countrymen and the 
Egyptians.” 

The success of the Anglo-Eg 3 qitian condominium, and 
the consequent economic and financial prosperity of Egypt 

Proper, rendered it ijossible to recover from the 
* Mahdists the Sudanese, provinces (see below, 

Military OperatwM in the Sudan\ and to delimit in that 
paot of Africa, in accordance with Anglo-Egyptian interests, 
the respective spheres of infiuence of Great Britain and 
France. The arrangement was not effected without serious 
danger of a European conflict Taking advantage of the tem- 
porary weakness of Egypt, the French Government formed 
the project of seizing we Upper Nile Valley and uniting her 
possessions in West Africa with those at the entrance to 
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the Red Sea. With this object a small force under Major 
Marchand was sent from the French Congo into the Bahr- 
el-Qhazal, with orders to occupy Fashoda on the Nile; 
whilst a Franco-Abyssinian Exi)editioii was deapatidied 
from the eastward, to join hands with Major Marchand. 
The small force from the French Congo reachcMl its 
destination, and a l>ody (»f Abyssinian troops, accompanied 
by French officers, apj^eared for a short time a little higher 
u]» the river ; but the grand political scheme was frustrated 
by the victorious advance of an Anglo-Egyptian force under 
General Kitchener and the resolute attitude of the British 
Government. Major Marchand had to retire from Fashoda, 
and as a concession to Froncli susceptibilities he was 
allowed to retreat by the Abyssinian route. By an agree- 
ment signed by Lord Salisbury and the Fi*ench Ambasstuior 
on 21 at March 1899, and apiKinded as Art. iV. to the 
Anglo-French Convention of 14th June 1898, which dealt 
wdth the Britisli and French H[)hercs of influence in the 
region of the Niger, Franc(3 was excluded from the basin 

the Nile, and a line marking the resjjective spheres of 
influence of the two countries was drawn on the map from 
the northeni frontier of the Congo Free State to the 
southern frontier of the Turkisli province of Tripoli (see 
Africa : History), 

Tlie administration of the Sudan was organized on the 
basis of an agreement between the British and Eg 3 q>tian 
Governments signed on 19th January 1899. 

According to tliat agreement the British and Aaghf 
Egyptian flags are used together, and tlie BgypUma 
supreme military and civil command is vested 
in a Governor-Gem ival, who is ap}>ointed by the Khedive 
on the recommendation of the British Government, and 
w’ho cannot hn removed without the British Government’s 
consent. So far the arrangement lias worked well. The 
Governor-General, Sir Reginald Wingate, in his report 
dated Khartum, 30th January 1901, after giving an account 
of the progress made, says : “I cannot close this reiK)rt 
without recording my appreciation of the manner in which 
officers, non-commissioned officers, soldiers, and officials — 
British, Egyptian, and Sudanese, without distinction — 
have labour^ during the past year to push on the work 
of regenerating the country. Nor can T |>ass over without 
mention the loyal and valuable assistance I have received 
from many of the local Ulemas, Sheikhs, and Notables, 
who have displayed a most genuine desire to see their 
country once more advancing in the paths of progress and 
material and moral improvement.” (n. m. w.) 

British Military Operations of 1882-1885. 

In February 1879 a slight outbreak of discharged 
officers and soldiers occurred at Cairo, which led to the 
despatch of British and French shij^ to Alexandria. On 
26th June of that year Ismail Pasha was removed from 
Egypt, and Tewfik assumed the Khediviato, iKscoming 
practically the proUyi of the two Western Powers. On 
Ist February 1881 a more serious disturlmnce arose at 
Cairo from the attempt to try three colonels, Ahnusl 
Arabi, Ali Fehmy, and Abd-el*Al, who had been arrested 
os the ringleaders of the military party. The prisoners 
were released by force, and proceed^ to dictate terms to 
the lOiodive. Again British and French warships were 
despatched to Alexandria, and were quickly withdrawn, their 
presence having produced no aj)parent impression. It 
soon became clear that the Khedive was powerless, and 
that the military i)arty, headed by Arabi, threatened to 
dominate the country. The “dual note,” communicated 
to the Khedive on Gth January 1881, contained an intima- 
tion that Great Britain and France were preimred to afford 
material support if necessary ; but the fall of Gambetta’s 
Ministry produced a reaction, and both Governments 
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proceeded to minimize the meaning of their language. 
The Khedive was practically compelled to form a govern- 
ment in which Arabi was Minister of War and Mtdimoud 
Bami Premier, and Arabi took stej[>8 to extend his 
influence throughout his army. The situation now be- 
came critically serious; for the third time ships were 
sent to Alexandria, and on 25th May 1862 the Consuls- 
Gencral of the two Powers made a strong representa- 
tion to Mahmoud Bami which produced the resignation 
of the Kgy])tian Ministry, and a demand, to which the 
Khedive yielded, by the military party for the reinstatement 
of Arabi. The attitude of the troo^js in Alexandria now 
became threatening ; and on the 29th the British residents 
{X)inted out that they were “absolutely defenceless.’^ This 
warning was amply justified by the massacres of 11th 
J une, during which more than one hundred ^lersons, includ- 
ing an officer and two seamen, were killed in the streets of 
Somasrd- Alexandria, almost under the guns of the ships 
Altar 0/ in harbour. It was becoming clear that definite 
AhxMB- action would have to be taken, and on the 15th 
the Channel Bquoclron was ordered to Malta. 
By the end of June twenty-six warshiijs, representing the 
navies of Groat Britain, France, Germany, Italy, Austria, 
Russia, the United States, Spain, Gree<;e, and Turkey, lay 
otf the iK)rt of Alexandria, and large numbers of refugees 
were embarked. The order received by Admiral Sir 
Beauchamp Seymour on 3rd J uly was as follows : — 

Prevent any attompt to har channel into port. If work is 
resumed on earthworks, or fresh guns mounted, inform Military 
(vummandor tliat you have orders to prevent it ; and if not 
immediately discontinued, destroy earthworks and silonce batteries 
if they oi)cn fire, having given sufficient notice to population, 
Hhip]>iug« and foreign men-of-war. 

On the 9th the Admiral received a report that working 
|)artie.s liad been seen in h'ort Silsileh “parbuckling two 
smooth-lwro guns — ajiparently 32-ix)undors— towards their 
resiKJctivo carriages and slides, which were facing in the 
direction of the harbour.” Fort Silsileh was an old work 
at the extreme east of the defences of Alexandria, and its 
guns do not l)ear on the liarlwur. On the 10th an 
ultimatum was sent to Toulba l^asha, the Military 
Commandant, intimating that the bombardment would 
commence at sunrise on the following morning unless 
“the batteries on the isthmus of R^-el-Tin and the 
southern shore of the harbour of Alexandria” were 
previously surrendered “for the purjioso of disarming.” 
The fleet prepared for action, and the bearer of the reply, 
signed by the President of the Council, and offering to 
dismount three guns in the batteries named, only 
succeeded in finding the flagship late at night. This 
proposal was rejected, and at 7 a.m. on 11th July the 
Alexandra o|)euod fire and the action Ixicame general. 
The attacking force was disposed in three grouiw ; (1) the 
Alexandra^ Svltaiiy and Superb^ outside the reef, to engage 
the Ros-el-Tin and the earth works under weigh ; (2) the 
Monarchy Invincible^ and Penelope^ inside the harl)our, to 
engage the Meks batteries ; and (3) the Inflexible and 
Teifwrairey to take up assigned stations outside the reef 
and to co-o|)orate wi^ the inshore squadron. The gun- 
lK)ats Beacon^ Bittern^ Condor, Cygnet, and Decoy were to 
keep out of fire at first and seek opportunities of engaging 
the Moks batteries. Meks fort was silenced by a^ut 
12.45 p.m., and a party from the Invincible landed and 
disabled the guns. As the fire delivered under way was 
not eifectivo, the offshore squadron anchored at about 
10.30 a.m., and succeeded in silencing Fort Has-el-Tin at 
about 12.30 p.m., and Fort Adda, by the explosion of the 
main magazine, at 1.35 p.m. The InJUtxible weighed soon 
after 8 a.m. and engaged Ras-el-Tin, afterwards attacking 
Forts Pharos and Adda. The Condor, followed by the 
Beacon, Bittern, and Decoy, engaged Fort Marabout soon 
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after 8 a.m. till 11 a.m,, when the gunboats were recalled. 
After the works were silenced, the ships moved in closer, 
with a view to dismount the hlgyptian guns. * The 
bombardment ceased at 5 p.m. ; but a few rounds were 
fired by the Inflexible and Temeraire on the morning of 
the 12th at the right battery in Has-el-Tin lines. 

The bombardment of the forts of Alexandria is interesting as a 
gau^e of the effect to be oxi)euted from the fire of ships under 
specially favourable conditions. The ilg^ptians at different times 
(luring the day brought into action about 88 R.M.L. guns (7-inch 
to 10-inch), 3 B.B.L. guns (40 prs.), and 120 S.B. guns (6'fi-mch 
and 10-inch )» with a few mortars. These guns were dispeised over^ 
a coast-line of about 10 sea miles, and were in many cases iii- 
ditfereutly mounted. The Kgyptian gunners bad been little 
traintd, and many of them never once mactised with rifled 
ordnance. Of seventy-five hits on the hulls ox the ships only five 
can with certainty bo ascrilxKl to projectiles from rifled ^ns, and 
thiHy were unquestionably due to the old smoothbores, which were 
not provided with sights. The total loss inflicted was 6 killed and 
27 wounded. The British ships engaged fired 1741 heavy projectiles 
(7-inch to 16-ineh) and 1467 light (7-prH. to 64-prs.), together with 
33,493 machino-gun and rifle bullets. The result was coin- 
mratively small. About 8 rifled guns and 10 smoothbores were 
aisiiumntfHl or disabled and 4 and 1 temporarily put out of action 
respectively. A considerable portion of this injury was inflicted, 
afUir the works had been silenced, by the deliberate fire of the 
ships. Ah many as twenty-eight rifled ^ns and 140 smoothbores 
would have opened fire on the following day. The Egyptians 
made quite as good a stand as could be ex|)ectcd, hut wore ariven 
from iiieir guns, which they were unable to use with adequate 
ef!(M't; and the bombardment of Alexandria confiniis previous 
ex])erienee, that the fire of shitui cannot really com{)ete with that 
of well-iiiuuulcd and well-handled guns on shore. 

In the afternoon of the 12th, fires, which were the work 
of incendiaries, began to break out in the best quarters of 
Aloxandfia ; and the town was left to murder and pillage 
till the following day, when a fiarty of bluejackets and 
marines was landed at about 3 p.m. 

Military intervention being now imperatively demanded, 
a vote of credit for £2,300,000 was passed in the British 
House of Commons on 27th July. Five days later the 
French Government failed to secure a similar vote, and 
Great Britain was left to deal with the £gy])tian question 
alone. An cxiieditionary force detailed from home stations 
and from Malta was organized in two divisions, with 
a cavalry division, corps troGjis, and a siege 
train, numbering in all about 25,000 men. ^xpeCliiom 
An Indian contingent numbering about 7000 oaCerSir 
combatants, complete in all arms and with its Omraet 
own transport, was prepared for des^Hitch to ^®"*^*^* 
Suez. General Sir Garnet Wolseley was appointed Com- 
mander-in-Chief, with Lieut. -General Sir J. Adye as 
Chief of the Staff. The plan of operations contemplated 
the seizure of Ismailia as the base for an advance on 
Cairo, Alexandria and its suburbs to be held defensively, 
and the Egyptian forces in the neighbourhood to h& 
occupied by demonstrations. The expeditionary force 
having rendezvoused at Alexandria, means were taken by 
Rear-Admiral Hoskins and Sir W. Hewett for the seizure 
of the Suez Canal. Under orders from the former, Captain 
Fairfax, R.N., occupied Port Said on the night of 19th 
August, and Commander Edwards, K.N., proceeded down 
the Canal, taking possession of the garee and dredgers, while 
Captain Fitzroy, E.N., occupied Ismailia after slight 
opposition. Before nightfall on 20th August the Canal 
was wholly in British hands. Meanwhile, leaving Sir £. 
Hamley in command at Alexandria, Sir Q. Wolseley with 
the bulk of the expeditionary force arrived at Fort Said on 
20th August, a naval demonstration having been made at 
Abukir with a view to deceive the enemy aa to the 
object of th^ great movement in progress. The advance 
from Ismailia now began. On ^e 2l8t Major-General 
Graham moved from Ismailia with about 800 men and 
a small naval force, occupying Nefiche, the junction with 
the Suez line, at 1.30 a.m. without opposition. On the 
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22nd he made a reconnaissance towards Sneas, and on 


the 23rd another to £1-Magfar, 4 miles from Nefiche. It 
now« appeared that the enemy had dammed the sweet- 
Boater canal and blocked the railway at Tel-el-Mahuta, 
where entrenchments had been thrown up and resistance 
seemed to be contemplated. At 4 a.m. on the 24th Sir 
Garnet Wolseley advanced with 3 squadrons of cavalry^ 
2 guns, and about 1000 infantry, placed under the orders 
of Lieutenant-General Willis. The enemy showed in 
force, estimated at 7000 with 12 guns, and a somewliat 
desultory action ensued, lieinforcements from Ismailia 
were ordered up, and the British cavalry, operating on the 
right, helped to check the enemy’s attack, which showed 
little vigour. At night the troops, now reinforced by the 
Guards Brigade, an infantry battalion, 2 cavalry regi- 
ments, and 10 guns, bivouacked on the ground. Early on 
the morning of the 25th the advance was continued to 
Tel-el-Mahuta, which the enemy evacuated, while the 
mounted, troops and horse artillery pressed on to 
Mahsameh, capturing the Egyptian camp, with 7 guns 
and large quantities of ammunition and supplies. On the 
same evening Major-General Graham, with about 1200 
marines (artUlery and light infantry), reached Mahsameh, 
and on the following day he occupied Kassassin without 
opposition. The advance guard had now outrun its 
communications and was actually short of food, while 
a considerable force was distributed at intervals along the 
line Ismailia-Kassassin. The situation on the 27th temjited 
attack by an enterprising enemy, and Major-General 
Graham’s force, consisting of a squadron of the 19th 
Hussars, the York and Lancaster Kegiment, the Duke of 
Cornwall’s Light Infantry, the Marine Artillery Battalion 
and two K.H.A. guns, short of ammunition, was in 
danger of being overwhelmed by vastly sujjerior numbers 
from Tel-el-Kebir. On the 28th Major-General Graham’s 
trooiis were attacked, and after repulsing the enemy, 
made a general advance about C.45 p.m. The cavalry, 
summoned by heliograph from Mahsameh, co-operated, and 
in a moonlight charge indicted considerable loss. The 
British casualties amounted to 14 killed and 83 wounded. 
During the lull which followed the drst action of Kassassin, 
strenuous efforts were made to bring up supplies and troops 
and to open up railway communication to the front. C)n 
9th September the Egyptians again attacked Kassassin, but 
were completely repulsed by 9 a.m., with a loss of 4 guns, 
and were pursued to within extreme range of the gims of 
Tel-el-Kebir. The British casualties wore 3 killed and 
78 wounded. The three following days were occupied 
in concentrating troops at Kassassin for the attack on 
Tel-el-Kebir, held by about 38,000 men with 
KMr* guns. The Egyptian defences consisted 

of a long line of trench (2^ miles) approxi- 
mately at right angles to the railway and the sweet- 
water canal. At 11 p.m. on 12th September the advance 
of about 15,000 men commenced : the 1st Division, under 
Lieutenant-General Willis, was on the right, and the 2nd 
Division, under Lieutenant-General Hamley, was on the 
left. Seven batteries of artillery, under Brigadier-General 
Goodenough, were placed in the centre. The cavalry, 
under Major-General Drury Lowe, was on the right 
flank, and the Indian contingent, under Major-General 
Macpherson, starting one hour later, was order^ to move 
south of the sweet-water canal. The night was moonless, 
and the distance to be covered about 6^ miles. The 
ground was perfectly ojien, slightly undulating, and 
generally firm gravel. The conditions for a night march 
were thus ideal; but during the movement the wings 
closed towards each other, causing great risk of an out- 
break of firing. The line was, however, rectified, and 
after a halt &e final advance began. By a fortunate 


709 

accident the isolated outwork was just missed in the 
darkness by the left flank of the 2nd Division ; otherwise 
a premature alarm would have been given, which must 
have changed all the conditions of the o{)eration. At 
'dawn the Highland Brigade of the 2nd Division struck 
the enemy’s trenches, and carried them after a brief 
struggle. The Ist Division attacked a few minutes later, 
and the cavalry swe^Jt round the left of the line of 
entrenchments, cutting down any fugitives who attempted 
resistance and reaching tlie enemy’s camp in rear. Tlie 
Indian contingent, on tlu). south of the canal, co-operated, 
intercepting the Egyptians at the canal bridge. The 
opposition encountered at some points was severe, but by 
6 a.m. all resistance was at an end. The British loss 
amounted to 58 killed, 379 wounded, and 22 missing ; 
nearly 2000 Egyptians were killed, and more than 500 
wounded were treated in hospital An immediate 
pursuit was ordered, and the Indian contingent, under 
Major-General Macpherson, reached Zagazig, while the 
cavalry, under Major-General Drury Lowe, occupied 
Belbeis and pushed on to Cairo, 65 miles from Tel-el- 
Kebir, next day. On the evening of the 14th the 10,000 
troo|)8 occupying Abassiyeh Barracks, and 5000 in the 
Citadel of Cairo, surrendered. On the 15th General Sir 
Garnet Wolseley, with the Brigade of Guards under H.K.H. 
the Duke of Connaught, entered the city. 

The prompt following up of the victory at Tel-el-Kebir 
saved Cairo from the fate of Alexandria and brought the 
rebellion to an end. The Egyptian troops at Kafr Dauar, 
Abukir, and Kosetta surrendeied without oj)position, and 
those at Damietta followed on 23rd September, after being 
threatened with attack. On the 25th the Khedive 
entered Cairo, where a review of the British troo|is was 
held on the 30th. The exiKjditionary force was now 
broken up, leaving about 10,000 men, under Major-General 
Sir A. Alison, to maintain the authority of the Khedive. 
In twenty-five days, from the landing at Ismailia to 
the occui)ation of Cairo, the rebellion was completely 
suj)pressed, and the oj^rations were thus signally successful. 

The authority of the Khedive and the maintenance 
of law and order now de|>ended absolutely on the British 
forces loft in occupation. Lord Dufferin, who had l)een 
sent to Cairo to draw up a project of constitutional 
reforms, advocated the re-establishment of a native army, 
not to exceed 5000 to 6000 men, with a proportion 
of British officers, for purely defence purix)se8 within 
the Delta; and on 13th Decouil)er 1882 Sir Evelyn 
Wood left England to undertake the organization of this 
force, with the title of Sirdar. Lord Dufferin further 
advised the formation of a gendarmerie, which “ should be 
in a great measure a mounted force and empowered with 
a semi-military character” (de8|)atch of 1st Jan- 
uary 1883). The strength of this military police 
force was fixed at 4400 men with 2562 horses, 
and Baker Pasha was entrusted with its formation, with 
the title of Inspector-General. In a despatch of 6th 
February 1883 liord Dufferin dealt with the Sudan, and 
stated that Egypt “ could hardly be expected to acquiesce ” 
in a policy of withdrawal from her Southern territories. 
At the same time he jointed out that, 

Unhappily, Egyptian administration in the Sudan hod boon almost 
uniformly unfortunate. The success of the present Mahdi in 
raising the tribes and tsxtonding his influence over great tracts of 
country was a sufficient proof of the Government's inability either 
to reconcile the iuhabitauts to its rule or to maintain order. The 
consequences had heen most disastrous. Within the last year and 
a hadf the Eg 3 q)tianH had lost something like 9000 men, while it 
was estimated that 40,000 of their opimnents ha<l perished. 

Moreover, to restore tranquillity in the Sudan, 

the first stop necessary was the oonstniction of a railway from 

Suakin to Berber, or, what, perhaps, would be more advisable, to 
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Shcndi, on the Kilo. The comnlotiun of thus enterprise would at 
once change all the elements of tne prubJom. 

The immense resi)onsibilitics involved were most imper- 
fectly understood by the British Government. Egyptian 
sovereignty in the Sudan dates from 1819, when Mehemet 
Ali sent a large force into the country, and rdtimateiy estab- 
lished his authority over Sennar and Kordofan. In 1866 
Siiakin and Mtissawa were assigned to Egyptian rule 
by the Sultan, and in 1870 Sir Samuel Baker proceeded 
up the Nile to the conquest of the Equatorial Provinces, 
of which General Gordon was api)ointed Governor-General 
in 1874. In 1875 Darfur and Harrar were annexed, and 
in 1877 Gordon became Governor-General of the Sudan, 
where, with the valuable assistance of Jess! Pasha, he 
laboured to destroy the slave trade and to establish just 
governmont. In August 1879 he returned to Cairo, and 
was succeeded by ll^uf J^asha. Misrule and oppression 
in every form now again jtrevailed throughout the Sudan, 
while the slave 
trad(!rs, exasiicrated 
by Gordon’s stern 
measures, were ready 
to revolt. T h c 
authority of Egy])! 
was represented by 
scattered garrisons 
of armed men, badly 
ofliccred, uiidisci- 
jilined, and largely 
demoralized. In 
such conditions a 
leader only was re- 
quired to ensure wide- 
spread and dangerous 
rebellion. A leader 
appeared in the jjer- 
son of Mahoinmed 
Ahmed, lx)rn in 1848, 
who had taken up 
his abode on Abba 
Island, and, acquir- 
ing groat reputation 
for sanctity, had 
actively fomented in- 
surrection. In Aug- 
ust 1881 a small 
force sent by llaouf 
Paslia to arrest 
Mahommed Ahmed 
w'as destroyed, and 
the latter, y)roclaiming himself the MaMi, stood forth as the 
champion of revolt. Thus at the time when the Egyptian 
army was broken up at Tel-el-Kebir, the Sudan was already 
in flames. On 7th June 1882, 6000 men under Yusef 
Pasha, advancing from Fashoda, wore nearly annihilated 
by the Mahdists. Payara and Birkct in Kordofan quickly 
fell, and a few days before the battle of Tel-el-Kebir 
was fought, the Mahdi, with a large force, wus besieging 
El Ol)cid. By the close of the year almost the whole 
of the Sudan south of Khartum was in ojxjn rel)cllion, 
except the Bahr-ol-Ghazal and the Equatorial Provinces, 
where for a time Lupton Bey and Emin Piisha were 
able to hold their own. Abd-el-Kader, who had suc- 
ceeded Raouf, telegraphed to Cairo for 10,000 addi- 
tional troops, and pointed, out that if they were not sent 
at once four times this number would he required to re- 
establish the authority of the Government in the Sudan. 
After gaining some small successes, Abd-el-Kader was 
sui)er8eded by Suliman Niagi on 20th February 1883, and 
on 26th March Ala-ed-din Pasha was appointed Govemor- 
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General. Meanwhile 5000 men, who had served in the 
Egyptian army, were collected and forcibly despatched to 
Khartum Buakin. In March 1883 Major-General 
Hicks, who in January had been appointed by the Khedive 
Chief of the Staflf of the army of the Su^n, 
found himself at Khartum with nine European 
officers and about 10,000 troops of little military 
value. The reconquest of the Sudan having 
been determined uix)n, although Sir E. Malet reyiorted 
that the li^ptian Government could not supply the 
necessary funds and that there was great risk of failure, 
General Hicks, who had resigned his jiost on 23rd July, ' 
and had been api)oiuted Commander-in-Chief, started 
from Khartum on 9th September, with a total force of 
about 10,000 men, including non-combatants, for Kor- 
dofan. On 22nd May Sir E. Malet had informed Sherif 
Pasha that, 

although Genoral Uicks finds it convenient to communicate with 

Lord Dufferin or with 
me, it must not be kuj>- 
posed that we endorse 
in any way the con- 
tents of his tolc^ms. 

. . . Her Migosty*M 
Government are in no 
wiiy responsible for his 
operations in the Sudan, 
whicli have been under- 
taken under the autlior- 
ity of His Higliuess's 
Govommciit. 

General Hicks was 
fully aware of the 
unfitness of his 
rabble forces for the 
contemplated task, 
and on 5th August 
he telegraphed; “I 
am convinced it 
would be best to 
keep the two rivers 
and province of 
Sennar, and wait for 
Kordofan to settle 
itself.” Early in 
November the force 
from Khartum was 
caught by the 
Mahdists short of 
water at Kashgil, 
near El Obeid, and 
was almost totally 
destroyed, General Hicks, with all his Eurojiean officers, 
jiorishing. Sinister rumours having reached Cairo, Sir 
E. Baring, who had succeeded Sir E. Malet, telegraphed 
that “ if General Hicks’s army is destroyed, the Egyptian 
Government will lose the whole of the Sudan, unless some 
assistance from the outside is given,” and advised the with- 
drawal to some post on the Nile. On the following day 
Lord Granville replied; “Wo cannot lend English or 
Indian troops; if consulted, recommend abandonment of 
the Sudan within certain limits ” ; and on the 25th he added 
that “ Her Majesty’s Government can do nothing in the 
matter which would throw upon them the responsibilities 
for operations in the Sudan.” In a despatch of 3rd 
December Sir E. Baring forcibly argued against British 
intervention in the affairs of the Sudan, and on 13th 
December Lord Granville telegraphed that “ Her Majesty’s 
Government recommend the Ministers of Khedive to come 
to an early decision to abandon all territoiy south of 
Assuan, or, at least, of Wadi Haifa.” On 4th Januaiy 
1884 Sir E, Baring was directed to insist upon the policy 
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of evacuation, and on the 18th General Gordon left London 
to assist in its execution. 

llhe year 1883 brought a great accession of power to 
the Mahdi, who had captured about 20,000 rifles, 19 guns, 
and large stores of ammunition. On the Ked littoral 
Osman Digna, a slave dealer of Suakin, appointed Emir 
of the Eastern Sudan, raised the local tribes and invested 
Sinkat and Tokar. On 16th October and 4th November 
Egyptian reinforcements intended for the former i»lace 
were destroyed, and on 2nd December a force of 700 men 
was annihilated near Tamanieb. On 23rd December 
General Baker, followed by about 2500 men, gendar- 
merie, blacks, Sudanese, and Turks, with 10 British officers, 
arrived at Suakin to prepare for the relief of Sinkat and 
Tokar. The Khedive appears to have been aware of the 
risks to be incun*ed, and in a private letter he 
general that “I rely \i\yoi\ your 
prudence and ability not to engage the enemy 
except under the most favourable circumstancjes.” 
The tragedy of Kashgil was repeated on 4th February 1884, 
when General Baker’s heterogeneous force, on the march 
from Trinkitat to Tokar, was routed at El Teb by an inferior 
body of tribesmen. Of 3715 men, 2375, with 1 1 Euro^xsan 
officers, wore killed. Suakin was now in danger, and on 
6th February British bluejackets and marines were lauded 
for the defence of the town. 

Two expeditions in the Sudan led by British officers 
having thus ended in disaster, and General Gordon with 
Lieutenant-Colonel Stewart having reached Khartum on 
18th February, the policy of British non-intervention in 
regard to Sudan affairs could no longer be maintained. 
Public opinion in England was strongly impressed by the 
fact that the Egyptian garrisons of Tokar and Sinkat were 
{)erishiug within striking distance of the Red Sea littoral. 
A British force about 4400 strong, with 22 guns, made uji 
of troofis from Egypt and from units detained on passage 
from India, was ra{>id]y concentrated at Suakin and placed 
BfitiMh binder the orders of Major-Genoral Sir G. Graham, 
expedition with Major-Generals Sir R. Buller and J. Davis 
under as Brigadiers. Nows of the fall of Sinkat, where 
a%bnm: starving garrison, under Tewfik Bey, made 

bmtttea of ^ gallant sortie and was cut to pieces, reached 
Bl Teb end ^uokin on 12th February. On the 24th General 
Tnmanleb. Qraham’s force disembarked at Trinkitat and 
received information of the surrender of Tokar. At 8 
a.m. on the 29th the force advanced towards Tokar in 
square, and came under fire at 11.20 a.m. from the 
enemy entrenched at El Teb. The trilKssmen made 
desperate efforts to rush the square, but were repulsed, 
and the ixjsition was taken by 2 p.m. The cavahy, 
10th and 19th Hussars, under Brigadier - General H. 
Stewart, became involved in a charge against an unbroken 
enemy, and suffered somewhat severely. The total British 
loss was 34 killed and 155 wounded; that of the tril)es- 
men was estimated at 1500 killed. On the following 
day Tokar was reached, and on 2nd March the force 
began its return to Suakin, bringing away about 700 
people belonging to the late garrison and the civil popula- 
tion, and destroying 1250 rifles and a quantity of ammuni- 
tion found in a neighbouring village. On 9th March the 
whole force was bock at Suakin, and on the evening of the 
1 1th an advance to Tamai began, and the force bivouacked 
and formed a zeriba in the evening. Information wAs 
brought by a native that the enemy had assembled in the 
Khor Ghob, a deep ravine not far from the zeriba. At 
about 8.30 a.m on the 13th the advance began in echelon 
of brigade squares from the left. The left and leading 
square (2nd Brigade) moved towards the »Khor, approach- 
ing at a point where a little ravine joined it. The enemy 
showing in front, the leading face of the square was 
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ordered to charge up to the edge of the Khor. This 
o{)eaed the S(]uare, and a mass of tribesmen rushed in from 
the small ravine. The brigade was forced back in dis- 
order, and the naval guns, which had been left behind, were 
temjjorarily captured. After a severe hand-to-hand 
struggle, in wdiich the troops behaved with great gallantry, 
order was restored and the enemy repulsed, with the aid of 
the fire from the Ist Brigade squa^^ and from dismounted 
cavalry. The 1st Brigade square, having a sufficient field 
of fire, easily reiiellod all attempts to attack, and advancing 
as soon as the situation had been restored, occupied the 
village of Tamai. The British loss was 109 killed and 104 
w'ounded ; of the enemy nearly 2000 >vere killed. On the 
following day the force returned to Suakin. 

Two heavy blows had now lieen inflicted on the follovrers 
of Osman Digna, and the road to Berl^r could have been 
oiiened, as General Graham and Colonel 11. Stewart 
suggested. General Gordon, questioned on the point, 
telegraphed from Khartum, on 7th March, that he might 
l>e cut off by a rising at Sheudi, adding, “I think it, 
therefore, most important to follow up the success near 
Suakin by sending a small force to Berber.” He had 
j)revioiisly, on 29th February, urged that the Suakin- 
Berber road should be 0|)ened up by Indian troops. This, 
and General Gordon’s proix>sal to send 200 British troops 
to Wadi Haifa, was oi)i)osed by Sir E. Baring, who, 
realizing soon afterwards the gravity of the situation, 
telegraphed on 16th March : — 

It lias now boconio of tho ntniost importanoc not only to ojien 
the road botwpcn Suakin and Berber, but to conio to terms with 
tho tribes between Berber and Khartum. 

The Government refused to take this action, and 
Major-General Graham’s force was employed in reconnais- 
sances and small skirmishes, ending in the destruction of 
the villages in tho Tamanieb Valley on 27th March. On 
tho 28th the whole force was reassembled at Suakin, and 
was then broken up, leaving one battalion to garrison the 
town. 

The abrapt disapjiearancc of the British troops encour- 
aged the tribesmen led by Osman Digna, and effectually 
]>revonted the formation of a native movement, « ^ ^ 

which might have been of great value. The menVo/*" 
first attempt at intervention in the affairs of atneni 
tho Sudan was made too late to save Sinkat 
and Tokar. It resulted only in heavy slaughter ^ 
of the tribesmen, wliich afforded no direct or indirect 
aid to General Gordon or to tho jiolicy of evacuation. 
The public announcement of the latter was a grave mis- 
take, which increased General Gordon’s difficulties, and 
tho situation at Khartum grow steadily worse. On 24th 
hlarch Sir E. Baring telegraphed : — 

The question now is, liuw to got General Gordon and Colonel 
Stewart away from Khartum. . . . Under present cireumstauces, 
I think an effort should be made to help General Gordon from 
Suakin, if it is at all a possible military operation. . . . Wo all 
consider that, however diflieult the operations from Suakin may 
be, they are more practicable than any oiierations from Korosko 
and along the Nile. 

A telegram from General Gordon, received at Cairo on 
19th April, stated that, 

We have provisions for five months and are hemmed in. . . . Our 
position will be much strengthened when the Nile rises. . . . Seunar, 
Kassala, and Dongola are quite safe for the present. 

At the same time he suggested **an appeal to the 
millionaires of America and England ” to subscribe money 
for the cost of “ 2000 or 3000 Nizams ” (Turkish regulars) 
to be sent to Berber. A cloud now settled down upon 
Khartum, and subsequent communications were few and 
irregular. The Foreign Office and General Gordon 
appeared to be somewhat at cross i>ur}x>ses. The former 
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hoped that the garrisons of the Sudan could be extricated 
without fighting. The latter, judging from the tenor of 
some of his telegrams, believed that to accomplish this 
work entailed the suppression of the Mahdi’s revolt, the 
strength of which he at first greatly underestimated. He 
had pressed strongly for the employment of Zobeir as ** an 
absolute necessity for success ” (3rd March) ; but this was 
refused, since Sir H. Gordon advised at this time that it 
would be dangerous. On 9th March General Gordon 
])roposed, **if the immediate evacuation of Khartum is 
deterniined uixin irrespective of outlying towns,” to send 
down the “ Cairo employes ” and the garrison to Berber 
with Lieutenant-Colonel Stewart, to resign his commis- 
sion, and to proceed with the stores and steamers to the 
Equatorial Provinces, which he would consider as placed 
under the King of the Belgians. On 13th March Lord 
Granville gave full jiower to General Gordon to “ evacuate 
Khartum and save that garrison by conducting it himself 
to Berber without delay,” and expressed a ho|)e that he 
would not resign his commission. 

By the end of March 1884 Sir E. Baring and the 
British officers in Egy|)t were convinced that force would 
MM 0 X- ^ ^ employed, and the growing danger 
p 0 dltioa: of General Gordon, with the grave national 
quwation responsibility involved, began to l)o realized in 
of mute, (jr^at Britain. Sir Henry Gordon, however, 
who was in })ersonal communication with Mr Gladstone, 
considered that his brother was in no i)eril, and for 
some time diHl)elieved in the need for a relief expe- 
dition. Meanwhile it was at least necessary to evolve 
some plan of action, and on 8th April the Adjutant- 
General addressed a memorandum to the Secretary of State 
for War detailing the measures required for placing 6500 
British trooi^s “in the neighbourhood of Shendi.” The 
battle of the routes began much earlier, and was con- 
tinued for some months. Practically the choice lay 
between the Nile and the Suakin-Berl)er road. The first 
involved a distance of 1650 miles from Cairo along a river 
strewn with cataracts, which obstructed navigation to all 
but small iKiats, except during the i)eriod of high water. 
So great was this obstruction that the Nile had never 
been a regular triule route to the Sudan. The second 
entailed a desert march of about 250 miles, of which one 
section, Obak-Bir Mahobeh (52 miles), was waterless, and 
the rest had an indifferent water supply (except at Ariab, 
about half-way to liorlnsr), ca|)able, however, of considerable 
development. From Berber the Nile is followed (210 miles) 
to Khartum. This was an ancient trade route with the 
Sudan, and had been used without difficulty by the 
reinforcements sent to Hicks Pasha in 1883, which were 
accom|)anied by guns on wheels. The authorities in 
Egypt, headed by General Stephenson, subsequently sujk 
| x>rted by the Admiral Lord John Hay, who sent a naval 
officer to examine the river as far as Dongola, were 
unanimous in favour of the Suakin-Berber route. Fnm 
the first Major-General Sir A. Clarke, then Insijoctor- 
General of Fortifications, strongly urged this plan, and 
proposed to begin at once a metre gauge railway from 
Suakin, tt) be constructed by Indian labour under officers 
skilled in laying desert lines. Some preliminary arrange- 
ments wore made, and on 14th June the Government 
sanctioned certain measures of preparation at Suakin. 
On the other side were the Adjutant-General (Lord 
Wolseley) and a small number of officers who had taken 
])art in the Bed Hiver expedition of 1870. The memor- 
andum of the A^utant-Qeneral above referred to was 
based on the hypothesis that Khartum could not hold out 
beyond 15th November, and that the expedition should 
reach Berber by 20th October. Steamers were to be 
employed in such reaches as proved practicable, but the 
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force was to be conveyed in special whale-boats, by which 
“the difficulty of transport is reduced to very narrow 
limits.” The mounted force was to consist of 400 men 
on native horses and 450 men on horses or camels. The 
question of routes continued to be the subject of animated 
discussion, and on 29lh July a committee of three officers 
who had served in the Bed Kiver expedition reported : — 

We Itelieve tliat a brigade can easily be conveyed in small 
boats from Cairo to Dongola in the time stated by Lord Wolseley ; 
and, further, that should it be necessaiy to send a still larger force 
by water to Khartum, that operation will present no insuperable 
difficulties. 

This most inconclusive ro|X)rt, and the baseless idea that 
the adoption of the Nile route would invcilve no chances of 
bloodshed, which the Government was anxious 
to avoid, seem to have decided the question. Mehyueat 
On 8th August the Becretaiy of State for War outg Nih 
informed General Stephenson that “ the time ^ 
had arrived when some further measures for * ^ * 

obtaining accurate information as to his (General Gor- 
don’s) jKisition, and, if necessary, for rendering him 
assistance, should be adopted.” General Stejihenson still 
urged the Suakin-Berber route, and was informed on 26th 
August that Ijord Wolseley would be appointed to take 
over the command in Egyjit for the purposes of the 
ex|)editioii, for which a vote of credit had been taken in 
the House of Commons on fith August. On 9tli 
September Lord Wolseley arrived at Cairo, and the plan 
of operations was somewhat modified. A camel corps of 
1100 men selected from tw'enty-eight regiments at home 
was added, and the “ fighting force to be placed in line 
somewhere in the neighbourhood of Shendi ” was fixed at 
5400. The construction of whale-boats began on 12th 
August, and the first batch arrived at W^i Haifa on 
14th October, and on the 25th the first boat w^as hauled 
through the second cataract. The mounted forces pro- 
ceeded up the banks, and tlie first half-battalion embarked 
at Qemai, 870 miles from Khartum, on 5th November, ten 
days before the date to which it had been assumed 
General Gordon could hold out. In a straggling pro- 
cession the boats worked their way up to Korti, jnloted by 
Canadian voyat/eurs. The labour was very great, and 
the troops, most of whom were having their first lesson 
in rowing, bore the privations of their unaccustomed 
conditions with admirable cheerfulness. By 25th 
December 2220 men had reached Korti, of whom about 
800 only had been conveyed by the whale-boats, the last 
of which did not arrive till 27th January. Beyond Korti 
lay the very difficult section of the river to Abu Hamed, 
which was quite unknown. Meanwhile news of the loss 
of the Abbas and of the murder of Colonel J. D. Stewart 
and his party on 18th September had been received. A 
letter from Gordon, dated 4tE November and received 
17 th November, stated that his steamers would await the 
expedition at Metemmeh, and added, “We can hold out 
forty days with ease; after that it will be difficult.” In 
his diary, on 13th December, when his difficulties bad 
become extreme, he noted that “ if the expeditionary force 
does not come in ten days, the town may fall.” 

It was clear at Korti that something must bo done at 
once ; and on 13th December 1100 men; with 2200 camels, 
under Colonel Sir H. Stewart, were despatched 
to occupy Jakdul wells, 96 miles on the desert 
I route to Metemmeh. Stewart returned on Coiumn; 
5th January, and started again on the 8th, with 
orders to establish a fort at Abu Klea and to ** 
occupy Metemmeh. The “Desert Column,” 1800 
men, with 2880 camels in {XK)r condition and 153 horses, 
found the enemy in possession of Abu Klea wells on the 
16th, and was desperately attacked on the 17th. The 
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want of homogeneity of the force, and the unaccustomed 
tactics imposed upon the cavalry, somewhat hampered 
th^ defence, and the square was broken at the left rear 
corner. Driven back upon the camels in the centre, the 
troops fought hand to hand with the greatest gallantry. 
Order was quickly restored, and the attack was repulsed, 
with a loss of 74 killed and 94 wounded. At least HOC 
of the enemy were killed. The wells being occupied 
and a zeriba formed, the column started on the evening 
of the 18th. The wrong road was taken, and great 
confusion occurred, during the night, but at dawn this was 
rectified ; and after forming a rough fort under fire, by 
which Sir H. Stewart was fatally wounded, an advance 
was made at 3 p.m. The square was again heavily 
attacked, but the Arabs could not get to close quarters, 
and in the evening a bivouac was formed on the Nile. 
The British losses on this day were 23 killed and 98 
wounded. The Desert Column was now greatly 
exhausted. On the 20th the villa^ of Qubat was 
occupied; and on the following day Sir 0. Wilson, on 
whom the command had devolved, advanced against 
Metemmeh, which was found too strong to assault. On | 
this day General Gordon^s four steamers arrived; | 
and on the morning of the 24th Sir C. Wilson, with 20 
British soldiers in red coats and about 280 Sudanese, 
started in the Bordein and Tdakawiyeh for Khartum. 
The Bordein grounded on the following day, and again on 
the 26th, by which twenty-four hours were lost. At 
11 a.m. on the 28th Khartum was sighted, and it soon 
became clear that the town was in the hands of the 
enemy. After reconnoitring farther, the steamers turned 
and proceeded down stream under a heavy fire, the 
Sudanese crews showing signs of disaffection. The 
Telahmviyeh was wrecked on 29th January and the 
BonUin on the 31st, Sir C. Wilson's party being rescued on 
4th February by Lord C. Beresford in the*#SiqyVcA, which had 
come up from Gubat on receipt of nows carried there by 
Lieutenant Stuart Wortley in a row-boat. Khartum had 
been taken and General Gordon killed on the morning of 
26th January 1885, having thus held out thirty-four days 
beyond the date when he had oxj)ected the end. The 
garrison had boon reduced to starvation; and 
the arrival of twenty British soldiers, with 
orders to return at once, could not have affected 
the situation. The situation of the Desert 
Column and of its transport was most im])erfectly under- 
stood at Korti, where im|x)ssible plans were formed. 
Fortunately Major-General Sir R. Buller, who arrived at 
Gubat on llth February, decided upon withdrawal, thus 
averting imj^nding disaster, and by 16tli March the 
Desert Column had returned to Korti. 

The advance from Korti of the “ River Column,” under 
Major-General Earle, bc'^gan on 28th December, and great 
difiiculties of navigation were encountered. On 10th 
February an action was fought at Kirbekan with about 
800 of the enemy, entailing a loss of 10 killed, including 
Migor-General Earle, and 47 wounded. The column, now 
commanded by Brigadier-General Brackenbuiy, continued 
its slow advance, and on the morning of 24th February 
it was about 26 miles below Abu Hamed, a point where 
the Korosko desert route strikes the Nile, 350 miles 
from Khartum. Here it received orders to retire, and 
it reached Korti on 8th March. 

The verbal message received from Gh)neral Gordon 
on doth December 1884 rendered the extreme danger of 
the position at Khartum painfully ap|)arent, and 
the English Minister for War, acting on Sir E. 

'Baring’s advice, offered to make an active 
demonstration from Suakin. To this proposal Lord 
Wolseley demurred, but asked that ships of war should 
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be sent to Suakin, and that marines in red coats should 
be frequently landed and exercised.” Lord Ilartington 
replied that the Government did not consider that a 
demonstration of this kind could be effective, and again 
suggested stronger measures. On 8th January 1885 Lord 
Wolseley repeated that ‘Hhe measures you propose will 
not assist my oijerations against Khartum,” adding : — 

1 liavc from first endeavoured to impress on Qovemmont that I 
am strong enough to relievo Khartum, and believe in being able to 
send a foi*ce, when nturning by way of Berber, to Suakin, to ojk)!! 
road and crush Osman Digna. 

On this very day the small Desert Column started from 
Korti on its hazardous mission to the relief of a town 
fully 270 miles distant, held by a starving garrison, and 
invested by 30,000 fighting men, mostly armed with good 
rifies. BeLre reaching the Nile the Desert Column had 
lost 300 men and was unable to take Metemmeh, while 
its transport had completely broken down. On the 8tli 
February Lord Wolseley telegraphed, “The sooner you 
can now deal with Osman Digna the better,” and recom- 
mended the des|>atch of Indian trooijs to Suakin, to “ co- 
0 {jerate with me in keeping road to Berber 0 {jen.” On 
llth February, the day on wdiich Sir R Buller most 
wisely decided to withdraw the Desert Column from a 
position of extreme danger, it was determined at Korti 
that the River Column should proceed to attack Berber, 
and Lord Wolseley accepted the 2 >roposal of the Govern- 
ment to make a railway from Suakin, telegra{>hing 
to Lord Hartington : — 

By all moaiiR make railway by contra(‘.t to BerW, or as far as 
you can, during summer. It will be invaluable os a moans of 
supnly, and I recommend it being begun immediatoly. Contract 
to lie, if })ossibl6, for so mncli ]>er ton military stores and supplies 
and men carried, per mile. 

Every effort was now’ concentrated upon sending an 
ex|)editionary force to Suakin, and before the end of 
March about 13,000 men, including a brigade from India 
and a field battery from New’ South Wales, writh nearly 
7000 camels and 1000 mules, were there assembled. 
Lieutenant-General Sir G. Graham was jdaced in com- 
mand of this force, with orders to break down the power 
of Osman Digna and to ]>ress the construction of the 
railway towards Berber. The troops at Suakin, on arrival, 
wore much harassed by small night attacks, which ceased 
as soon as the scattered comim were drawn together. On 
19th March Sir G. Graham, with the cavalry brigade and 
the infantry of the Indian contingent, reconnoitred as far 
as Hashin, finding the country difficult on account of the 
dense mimosa scrub. The enemy occupied tlie hills and 
fired upon the cavalry. On the 20th Sir G. Graham, with 
about 9000 men, again advanced tfj Hashin, and 
Dehilbat Hill was taken by the Berkshire Rcgi- 
ment and the Royal Marines. A squadron of 
the 9th Royal Lancers, which was dismounted in the thick 
bush, was driven back with the loss of 9 men ; but else- 
where the Arabs never succeeded in closing, and the troojM 
returned to Suakin in the afternoon, leaving the East 
Surrey Regiment in a zeriba covering some low hills near 
Hashin village. The total British loss was 9 killed and 
39 wounded. 

On 22nd March a force, consisting of two British and 
three Indian battalions, with a naval brigade, a squadron 
of Lancers, two companies of Engineers, and a 
large convoy of camels carrying water and sup- 
plies, under Major-General Sir J. McNeill, start^ 
from Suakin for Tamai, with orders to form a half-way 
zeriba. The advance was much impeded by the dense bush, 
and the force halted at Tofrik, about 6 miles out, at 10.30 
a.m. A native had brought information that the enemy 
intended to attack w’hile the zeriba was being formed, and 
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this actually occurred. The force was caught partly unpre- 
|3ared soon after 2.30 p.m., and some fighting took pl^e. 
The enemy were repulsed in about twenty minutes, the 
Naval Bri^e, the Berkshire Regiment, the Royal Marines, 
and the 15th Sikhs showing the greatest gallantry. The 
casualties, including those among non-combatants, were 150 
killed, 148 missing, and 174 wounded. More than 500 
camels were killed. The tribesmen lost more than 1000 
killed. As soon as firing was heard at Suakin, Sir Q. 
(Iraham, with two battalions of Guards and a battery of 
Horse Artillery, started for Tofrik, but returned on being 
assured that reinforcements were not required. On the 
24th and 26th convoys proceeding in square to Tofrik 
were attacked, the enemy l^ing repulsed without difficulty. 
On 2nd April a force exceeding 7000 men, with 14 
guns and 1600 transi)ort animals, started from Buakin 
at 4.30 a.m., and bivouacked twelve hours later at Tesela 
Hill. Next morning an advance was made towards 
Tamai, and a number of huts in the Khor Ghob were 
burneci. The force then returned to Suakin. The rail- 
way was now pushed on without interruption, reaching 
Otao on the 30th. On the night of 6th May a combined 
movement was made from Suakin and Otao, which resulted 
in the surprise and break-up of a force of the enemy 
under Mahommed Sardun, and the cai)ture of a large 
number of sheep and goats. The moral effect of this 
oi)cration was marked, and large numbers of tribesmen 
placed themselves unconditionally at the disposal of Sir 
G. Graham. A great native movement could now have 
Ixjen organized, which would have kept the route to 
Berber and enabled the railway to be rapidly pushed 
forward. 

Meanwhile many communications had passed between 
the War Office and Lord Wolseley, who at first'^Ueved 
that Berber could be taken before the summer. In a long 
doH|)atch of 6th March he discussed the general situation, 
and |K)inted out tliat although the force at his dis]x>sal 
“ was amply sufficient ” for raising the siege of Khartum 
and defeating the Mahdi, the conditions were changed 
by the fall of the town. It was now “ impossible . . . 
to iindertake any offensive operations until about the 
end of the summer,” wlien twelve additional British bat- 
talions, four strong squadrons of British cavalry, and two 
R.H.A. batteries, together with a large extension 
Wadi Haifa railway, eleven steamers, and 
tmry mHw three hundred more whale-boats, would be re- 
Uonmi quired. Ho considered it necessary to hold Don- 
gola, and he reported that he was “ distributing 
this army along the left bank of the Nile, on 
the open reach of w^ater “Iwtween the Hannek cataract 
and Abu Dom, opjKJsite I^Ierawi. On 30th March Lord 
Wolseley quitted the army and ])rocecded to Cairo. A 
idoud having arisen on the frontiers of Afghanistan, the 
withdrawal of the trooj)8 from the Sudan was ordered on 
11th May. On the formation of Lord Salisbury’s Cabinet, 
the now SoiTetary of State for War, Mr W. H. Smith, 
inquired whether the retirement could bo arrested, but 
Major-General Sir R. Bullcr reported that the difficulties 
of reocciqwition would be great, and that if Dongola was 
to ho hold, a fresh exjxjdition would ho required. On 
20th Juno, Ixjforo tlie British rearguard had left Dongola, 
the Mahdi died. The withdrawal of the Suakin force 
began on 17th May, and the friendly tril)e8, deprived of 
siipjiort, were comjKslled to make terms with Osman 
Digna, who was soon able to turn his attention to Kassala, 
w'liich capitulated in August, nearly at the same time as 
Sennar. 

The failure of the o|ierations in the Sudan hod 
heon absolute and complete, and the reason is to be 
sought in a total misconception of the situation, which 
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caused vacillation and delay, and in the choice of a route 
by which, having regard to the date of the decision, the 
relief of General Gordon and Khartum was impossible. ^ 

(o, 8. c.) , 

Militaby Opbbations in Egypt and thb Sudan. 
1885 to 1896. 

The operations against Mahdism during the eleven years 
from the end of the Nile oxjjedition and the withdrawal 
from the Sudan to the commencement of the Dongola 
campaign will be more easily understood if, instead of 
narrating them in one chronological sequence, the opera- 
tions in each province are considered se|)arately. The 
Mahdi, Mahommed Ahmed, died at Omdurman on 22nd 
June 1885, He was succeeded by the principal Khalifa, 
Abdullah el Taaishi, a Baggara Arab, who for the next 
thirteen years ruled the Sudan with despotic power. 
Cruel, vicious, unscrupulous, and strong, the country groaned 
beneath his oppression. He removed all possible rivals, 
concentrated at Omdurman a strong military force com- 
]X)sed of men of his own tribe, and maintained the as- 
cendency of that tribe over all others. As the British 
troops retired to Upper Egypt, his followers seized the 
evacuated country, and the Khalifa cherished the idea, 
already formulated by the Mahdi, of the conquest of Egypt, 
but for some years he was too much occupied in quelling 
risings, massacring the Egyptians in the Sudan, and 
fighting Abyssinia, to move seriously in the matter. 

Upper JS(/ypt. — Mahommed el Kheir, dervish Emir of 
Dongola, however, advanced towards the frontier in the 
autumn, and at the end of November came in touch with 
the frontier field force, a body of some 3000 men composed 
in nearly eciual part-s of British and Egyptian troops. A 
month of harassing skirmishes ensued, during which the 
Egyptian troops showed their mettle at Mograkeh, where 
200 of them held the fort against a sui)erior number of 
dervishes, and in combats at Anibigol, Kosheh, and Firket. 
Sir Frederick Stephenson, commanding the British army 
of occupation in Egypt, tlien concentrated the frontier field 
force at Firket, and attacked the main body of the enemy 
at Qinnis on the 30th December 1 885, comjdetely defeat- 
ing it and capturing two guns and twenty banners. It 
was hero the new Egy]>tian army received its baptism of 
fire and ac(|uitted itself very creditably. Although checked, 
the dervishes were not discouraged, and continued to press 
u}x>n the frontier in frequent raids, and thus in many 
bloody skirmislies the fighting qualities of the Egyptian 
troops were develojxsd. In April 1886 the frontier was 
drawn back to Wadi Haifa, a fortified camp at the northern 
end of the desolate defile, Batn-el-Hagar, through which 
the Nile tumbles amid black, rocky hills in a succession 
of rapids, and debouches on a wide plain. The protection 
of the frontier was now left in the hands of the Egyptian 
army, a British force remaining at Assuan, 200 miles to 
the north, as a reserve in case of emergency, and two 
years later oven this i)recaution was deemed unnecessary. 

In October 1886 Wad en Nejumi, the Emir who had 
defeated Hicks Pasha in Kordofan three years before, and 
led the assault at Khartum when General Gordon was 
slain in January 1885, replaced Mahommed el Kheir as 
“ Commander of the Force for the Conquest of Egypt,” and 
brought large reinforcements to Dongola. An advanced 
column under Nur-el Kanzi occupied Sarras in April 1887, 
was attacked by the Egyptian force under Colonel H. 
Chermside on the 28th of that month, and after a stubborn 
resistance was defeated with great loss. Nur-el-Kanzi was 
killed and ten standards taken. 

The troubles in Darfur and with Abyssinia {q,v,) in- 
duced the Khalifa to reduce the garrisons of the north ; 
nevertheless the dervishes reoccupied Sarras, continued 
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active in raids and skirmishes, and destroyed the railway 
south of Sarras, which during the Nile exp^tion of 1884 
and«1885 had been carried as far as Akasheh. It was not 
Until May 1889 that an invasion of the frontier on a large 
scale was attempted. At this time the power and prestige 
of the Khalifa were at their height; the rebellions in 
Darfur and Kordofan had been stamped out, the Anti- 
Mahdi was dead, and even the dervish defeat by the 
Abyssinians had been converted by the death of King John 
and the capture of his body into a success. It was there- 
fore an opportune time to try to sweep the Turks and the 
British into the sea. On the 22nd June Nejumi was at 
Barras with over 6000 fitting men and 8000 followers. 
On the 2nd July Colonel J. Woodhouae headed off a part 
of this force from the river at Argin and, after a sharp 
action, completely defeated it, killing 900, among whom 
were many important Emirs, and taking 500 prisoners and 
12 banners, with very small loss to Ms own troops. A 
British brigade was on its way up stream, but the Sirdar, 
who had already arrived to take the command in person, 
decided not to wait for it. The Egyptian troops, with a 
squadron of the 20th Hussars, concentrated at Toski, and 
thence, on the 3rd August, General Grenfell, 
with slight loss, gained a decisive victory. 

. Wad en Nejumi, most of his Emirs, and more 
than 1200 Arabs were killed ; 4000 prisoners and 147 
standards were taken, and the dervish army practically 
destroyed. No further serious attempts were made to 
disturb the frontier, of which the most southerly outpost 
was at once advanced to Sarras. 

The escape from Omdurman of Father Ohrwalder and of 
two of the captive nuns in December 1891, of Father 
Rossignoli in October 1894, and of Slatin Bey in February 
1895, revealed the condition of the Sudan to the outside 
world, threw a vivid light on the rule of fixe Khalifa, and 
corrolx)rated information already received of the discontent 
which existed among the tribes with the oppression and 
despotism under which they lived. 

The Eastern Sudan , — In 1884 Colonel Chermside, 
Governor of the Red Sea Littoral, entered into arrange- 
ments with King John of Abyssinia for the relief of the 
beleaguered Egy^itian garrisons. Gera, Amadib, Senhit, 
and Galabat were, in consequence, didy succoiu^, and 
their garrisons and Egyptian |)opulations brought away to 
the coast by the A%ssinians in 1885. Unfortunately 
famine compelled the garrison of Kassala to caintulate on 
30th July of that year, and Osman Digna hurried there 
from Tamai to raise a force with which to meet the 
Abyssinian general. Has Alula, who was preparing for its 
relief. By the end of August Osman Digna had occupied 
Kufit, in the Barea country, with 10,000 men and en- 
trenched himself. On the 23rd Seotomber Has Alula 
attacked him there with an equal number of men and 
routed him with great slaughter. Over 3000 dervishes 
with their principal Emirs, except Osman Digna, lay dead 
on the field, and many more were killed in the pursuit. 
The Abyssinians lost 40 officers and 1500 men killed, 
besides many more wounded. Instead of marching on to 
Kassala, Has Alula, who at this time was much offended 
by the transfer of Maasawa by the Egyptians to Italy, 
made a triumphant entry into Asmara, and absolutely re- 
fused to make any fur^er efforts to extricate Kgyi)tian 
garrisons from the grip of the Khalifa. Meanwhile Osman 
Digna, who had fied from Kufit to Kassala, wreaked his 
vengeance upon the unhappy captives at Kassala. 

In the neighbourhood of Suakin there were many tribes 
disaffected to the Khalifa’s cause, and in the autumn of 
1886 Colonel H. Kitchener, who was at the time Governor 
of the Red Sea Littoral, judiciously arranged a combina- 
tion of them to overthrow Osman Digna, with the result 
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that his stronghold at Tamai was captured on the 7th 
October, 200 of his men kiUed, and 50 prisoners, 17 guns, 
and a vast store of rifles and ammunition captn^. For 
about a year there was comparative quiet. Then at the 
end of 1887 Osman Digna again advanced towards Suakin, 
but his force at Taroi was routed by the “ Friendlies,” and 
he fell back on Handoub. Kitchener unsuccessfully en- 
deavoured to capture Osman Digna on the 17th January 
1888, but in the attack was himself severely wounded, and 
was shortly after invalided. Later in the year Osman Digna 
collected a large force and besieged Suakin. In December 
the Sirdar arrived with reinforcements from Cairo, and on 
the 20th sallied out and attacked the dervishes in their 
trenches at Gemaizch, clearing the whole line and inflicting 
considerable loss on the enemy, who retired towards 
Handoub, and the country was again fairly quiet for a 
time. During 1889 and 1890 Tokar became the centre 
of dervish authority, while Handoub continued to be oc< u 
pied for the Khalifa. In January 1891 Osman Digna 
showed signs of increased activity, and Colonel Holled 
Smith, then Governor of the Red Sea Littoral, attacked 
Handoub successfully on the 27th and occupit^ it, then 
seized IVinkitat and Teb, and on the 19tb February fought 
the decisive action of Afafit, occupied Tokar, and drove 
Osman Digna back to Temrin with a loss of 
700 men, including all his chief Emirs. This 
action proved the final blow to the dervish 
j)ower in the neighbourhood of Suakin, for although 
raiding continued on a small scale, the tribes were grow- 
ing tired of the Khalifa’s rule and refused to 8up]M>rt 
Osman Digna. 

In the spring of 1891 an agreement was made between 
England and Italy by which the Italian forces in Eritrea 
were at liberty, if they were able, to capture and occupy 
Kassala, which lay close to the western boundary of their 
new colony, on condition that they restored it to Egypt at 
a future day when required to do so. Three years jiassed 
before they availed themselves of this agreement. In 
1893 the dervishes, 12,000 strong, under Ahmed Ali, 
invaded Eritrea, and were met on the 29th December at 
Agordat by Colonel Arimondi with 2000 men of a native 
force. Ahmed Ali’s force was completely routed and him- 
self killed, and in the following July Colonel Baratieri, 
with 2500 men, made a flue forced march from Agordat, 
surprised and captured Kassala on the 17th of that month, 
and continued to hold it for three years and a half. 

The Abyssinum Frontier . — On the Abyssinian frontier Ras Adal 
was in command of a considerable forcoof Abyssinians early in 1886, 
and in June of that yf»r ho invaded Oalabat and dof^ted the 
dervishes on the plain of Madana ; the dervish Emir Mahommed 
Wad Ardal was killed and his camp captured. In the following 
year Emir Yunis od Dekeim made two successful raids into Abys- 
sinian territoiy, upon which Ras Adal collected an enormous anny, 
said to number 200,000 men, for the invasion of the Sudan. The 
Khalifa sent Emir Hamdan Abu Angar, a very skilful leader, with 
an army of over 80,000 men against him. Abu Angar entered 
Abyssinia and, in August 1887, attacked Ras Adal in the plain of 
Dobru Sin and, after a prolonged battle, defeated the Abyssinians, 
captured their camp, and marched on Gondar, the ancient capital 
of Abyssinia, which he sacked, and then returned into Gdiabat. 
King John, the Nogus of Abyssinia, burning to avenge this defeat, 
marched, in February 1889, with an enormous army into Galabat, 
where the Emir Ez Zaki Tumal commanded the Klialifa’s forces, some 
60,000 strong, and hod stronsly fortified the town of Matamma and 
the camp. On the 9th Marcli 1889 the Abyssinians made a terrific 
onslaught, stormed and burnt the town, and took thousands of 
prisoners. A small })arty of dervishes still held a zeriba when 
King John was struck hy a stray bullet. The Ayssinians decided 
to retire, fighting ceased, and they moved off with their prisoners 
and the wounded Negus. That night the king died, and the greater 
part of the army having gone ahead with the prisoners, a party 
of Arabs pursue(l the rearguard, which consisted of the king’s body- 
guard, routed them, and captured tho king’s body, which was sent 
to Omdurman to confirm the report of a brilliant victoiy sent by 
Ez Zaki Tumal to the Khalifa. Internal strife prevented the new 
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Jfogas of Alqriwini* from proBCoutinff tlio war, 

of a* Abyrnlaum snccesg, rosultad in the increaeod jicwer ai 

-On the oiitliroak 

Slatin Bey was governor of the province, and when M^bbo, the 
ineurgent Sheikh of Kizighat, attacked and occupied Shatta and 
waa following up hie eiicooee, Slatiu twice severely defeated liim 
jukJ, liaving foiicontTatcxl Jh'm forooH at KI Fasher, rnjmlaM the 
enemy acoiii ut Om *S)ioii/;fa. Malidism, however, spread over 
Darfur iii of aSIatiii’H ellorts to stav it. Ho fought no fewer 
tiian twonty-HfVfu acitions in various jiarte of his ])rovincc, but his 
own troops, in niiirse of tinio, Ixjcamo infected with the new faith 
and rlosortod him. Ho was oldiged to surrender at Dara in 
Dwombor 1883, and was a prisoner, first at Obeid and then at 
Oinduriiian, until he oscaiied in 1896. In January 1884 Zogal, 
1 ho new dervish Kinir of the province, attacked £1 Fasher, where 
Said Bey Ouuia and an £gyi»tiau garrison 1000 strong with 10 
guns was still holding out, and captm'od it. He also reduced the 
Je]>el Marra diBtri<!t, whore the loyal hilhiieople gave him some 
trouble. 


After the deatli of the Mahdi in 1885, Madibbo revolted against 
the Khalifa, but was defeated ))y Karanialla, the dervish £niir 
of the Hahr-el*Ghazal, and was caught and executed. A war 
then sprang un between Karamalla and Sultan Yuaef, who had 
stioceeaed Zogal os Emir of Darfur, Yusef was joined in 1887 by 
Sultan Zayiu, the black ruler of Jel)ol Marra, and Karamalla s 
irustod general, Ketenbur, w^is defeated witli meat slaughter at 
Kl Towfusli oil 29th June 1887. Osman wad Adam (Ganu^, Emir 
of Kordofan, was sent hy the Khalifa to Karanialla’s assistance, 
lie forced bcutk the DarmriaiiH near Dara on the 26ili Decemlter, 
routed Zayid in a second Iwtths, entered El Fasher, and, in 1888, 
became complete muster of tlie situation, the two Sultans being 
killed. The Darfurian cliiofs tlien allied themselves with Abu 


Gemaizoh, Sheikh of the Masalit Arabs, who had {Proclaimed him- 
self Khalifa Osman,'* and was known as the Anti-Mahdi. The 
revolt assumed large proiMirtions, and Ipccamo tlio more dangerous 
to Alxlullal), the Knalifa, by reason of its religious character, wiki 
mmouni ^roa<ling over the country and reaching to E^pt and 
Siiakin of the advent to {power of an opposition Mahdi. Abu 
Gemaizoh attacked a {xirtioii of Osman Adam\ force, under Abd-ol- 
Koder, at Kobkebioh, 30 miles irom £1 Fasher, and almost anni- 
hilated it on the 16tli October 1888 ; and a week later another 
largo fortie of Osman Adam met with the same fate at the same 
{iloce. Insix^ad of following m* his victories, Abu Gohiaizeh retired 
to Dar Tama to augment his army, to which thousands flocked as 
tJui news of his achiovomentH spread far and wide. Ho again 
advanced to El Fasher in February 1889, but was seized with 
Niuall{jox. His army, how'over, under Fiki Adam, fought a fierce 
liattlo close to El Foslior on the 22iid, which resulted in its defeat 
and di8{)ersio]], and Abu Gemaizoh hiiusolf dying the following 
day, the movement collaipsed. 

•• In 1891 Darfur and Kordofan wore again disturbed, and Sultan 
Abbas succeeded in turning the dervishes out of the Jebel Marra 
district. Two years later a saint of Sokoto, Abu Noal Muzil el 
Muhan, collecioil many followers and for a time threatened the 
Khalifa's mwer, but the revolt grailually diod out. 

The Banr-d-OhazaL — ^Tlie first outbreak in favour of Mahdism 


in the Bahr-el-Ghozal took {iIiumi at Lilli in August 1882, when the 
Dinka trilpo, under Jaiigo, revolted and was defeated by Luptnn 
Boy with considerahle slaiiglitor at Tel Gauna, and again in 1883 
near Liffi. In Hontonilwr of that year Lupton's captain, Rufai 
Aj^ waa massacrea witli all his inon at Demoo, and Lu{)ton, short 
of ammunition, was forced to retire to Dcm Suliman, where lie was 
completely cut off from Khartiini. After gallantly fighting for 
eighteen months he was comiielled by tlie defection of nis troo{)B 
to surrender on 21 at April 1884 to Karamalla, tlie dervish Emir of 
tlie province. He died at Omdurman in 1888. 

In 1890 the Shillouks in the neighbourhood of Fashoda rose 


against the Khalifa, and the dervisli Emir of Galabat, Zeki Tumal, 
was engaged for two years in 8U{)pTe88ing the reliellion. He got 
the iip{)or hand in 1892, and was recalled to opfioHe an Italian force 
said to bo advancing ftoni Mossawa ; but on reporting that it was 
im{X)88ib1e to invoile Eiitrea, as the Khalifa wished him to do, he 
was summoned to Omdurman and {mt to death. The coun^ 
then relapsed into its original Wliaroiis condition, and dervish 
influence was nominal only. In 1892 the Congo State Ex{N)ditioit 
established {xists up to the seventh {Xirallol of north latitude. In 
1893 tlie dervish Emir, Abu Mariam, fought with the Dinka tribe 
and was killed and his fon^e destroyed, tno fiigitivos taking refuge 
in Shakka. In the following year the Congo Expedition established 
further posts, and in consequence tlie Khalim sent 3000 men, 
under the Emir Khatem Musa, from Skakka to reoccupy the Bahr- 
el-Ohazal. The Belmans at Lifii retired liefore him, ana he entered 
Faroga. Famine and disease broke out in Khatem Musa’s camp in 
1895, and a retreat was made towards Kordofan. 

EqwUwM,—lxi the equatorial province, which extended fipom 
the Albert Nyanza to litulo, Emin Boy, who had a force of 1800 


Egyptian troops and 3000 irregalarSi distributed among many 
stations, lield out, hoping for reinforoements. In March 1885, 
however, Amadi fell to the dervishes, and on the 18th ^ril 
Kanimalla arrived near Lado, the capital, and sent to inform Emii^ 
of the fall of Khartum. Emin and Captain Cosati, an Italian, 
moved south to Wadelai, giving up the northern posts, and opened 
friendly relations with Kabarega, King of Unyoro. On 26tli 
February 1886 Emin received despatches from Cairo* viA Zanzibar, 
from which he learned all that had occurred during the previous 
thi'ee years, and that ** he might take any step lie liked, should he 
deende to leave the country.” He determined to remain where he 
was and **hold together, as long as {lossible, the remnant of the 
last ten years.” llis troops were in a mutinous state, wishing to 
go north rather than south, as Emin had ordered them to do, and 
unsuccessfully endeavoured to carry him with thorn by force. 

His communications to Europe through Zanzibar led to the 
Belief Expedition under Mr H. M. StaiUey, wliich went to his 
rescue by way of the Congo in 1887, and after encountering in- 
credible dangers and exjiericnciiig innumerable sufferings, met with 
Emin and Casati at Nsab^, on the All)ert Nyanza, on 29th April 
1888. Stanley went back in May to pick up his l)elated rearguard, 
leaving Moiintimoy Jewison and a small escort to a(*.company Emin 
round his province. The southern garrisons decided to go with 
Emin, hut the troo{is at Laboreh mutinied, and a cotieral revolt 
broke out, headed by Fadl el Mania, governor or Fabbo. On 
arriving at Dufileh in August 1888, Emin and Je{)h8on wore made 
{irisouers by tlie Egyptian mutineers. In the meantime the ai'rival 
of Stanley at Ijake Albert had caused rumours, which quickly 
spread to Omdurman, of a groat invading Whito Pasha, with the 
result that in July the Khalifa sent up tlie river three stoamera 
and six barges, ciontaiiiing 4000 troo{)fi, to op{)ose this new-comer. 
In October Omar-Saloh, the Malidist commander, took Rejsf and 
sent messongei’H to Dufileh to summon Emin to surrender ; but on 
the 15th Novoml)cr the mutineers released both Emin and Jephson, 
who returned to Lake Albert with some 600 refugees, and joinotl 
Stanley in February 1889. The expedition arrived at Zanzibar at 
the end of tlie year. 

Emin's mutinous troo{m kept the dnrvishes at bay between 
Wadelai and Re^f, and evcntuidly severely defeated them, driving 
them bock to Rejaf. They did not, however, follow up their 
victory, and under the leadership of Fadl -o) -Mania Bey romaineil 
alxiut Wadelai, while the dervishes strengthened their {lost at 
Rejaf. In 1898 Fadl-el-Maula Bey and many of his men took 
service with Baert of the Congo Staif) Ex{)odition. Tlie Bey was 
' killed fighting the dervishes at Wandi in January 1894, and the 
remnant of his men eventually wore found by daptain Thniston 
from Uganda on the 23rd March 1894 at Moliaji Sghir, on th(» 
Albert Nyanza, whither they had drifted from Wadelai in search 
of sup{>1ios. Tliey were enlisted by Thniston and brought back 
under tlie Britisli flog to Uganda. 

In consequence of’ the Franco-Congolese Treaty of 1894, Major 
Cunningham and Lieutenant Vandolour were sent from Uganda to 
Dufileh, where they planted the British flag on the 15th January 
1895. 

Sudan Operations, 1896-99. 

The wonderful {irogross — political, economical, and 
social — ^which Egyiit had made during British occupation, 
so ably set forSi in Sir Alfred Milner's England in 
Egypt (published in 1892), together with the revelation 
in so strong a light of the character of the Khalifa’s 
despotism in the Sudan and the miserable condition 
of his misgoverned pieoplc, as detailed in the accounts 
of their captivity at Omdurman by Father Ohrwalder 
and Slatin Bey (published in 1892 and 1896), 
stirred public opinion in Great Britain, and DoMtgo^ 
brought the question of the recovery of the 
Sudan into prominence. A change of ministry 
took place in 1895, and Lord Salisbury’s Cabinet, which 
had consistently assailed the Egyptian policy of the old, 
was not unwilling to consider whether the flourishing 
condition of Egyptian finance, the prosperity of the 
country and the settled state of its affairs, with a ca{)able 
and proved .little army ready to hand, did not warrant an 
attempt being made to recover gradually the Sudan pro- 
vinces abandonj^ by Egypt in 1885 on the advice of Mr 
Gladstone’s Government 

Such being the condition of public and official sentiment, 
the crushing defeat of the Italians by the Abyssinians at 
the battle of Adowa on let March 1896, and the critical 
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state of Eassalar— held by Italy at British suggestion, and 
now closely invested by the dervishes — ^made it not only 
desirable but necessary to take immediate action. 

I On the 14th March 1896 Major - General Sir H, 
Kitchener, who succeeded Sir Francis Grenfell as Sirdar 
of the Ilg^tian army in 1892, received orders to reoccupy 
Akasheh, 50 miles south qi ^rras, and to carry the rail- 
way on from Sarras. Sul^quent oiierations were to de- 
pend upon the amount of resistance he encountered. On 
the 20th March Akasheh was occupied without opposition 
by an advanced column of Egyptian troops imder Major 
J. Collinson, who formed an entrenched camp there. The 
reserves of the Egyptian army were called out, and re- 
sponded with alacrity. The troops were concentrated at 
Wadi Haifa ; the railway reconstruction, under Lieutenant 
E. P. Girouard, R.E., pushed southward ; and a telegraph 
line followed the advance. At the commencement of the 
campaign the Egyptian army, including reserves, con- 
sisted of 16 battalions of iniantiy, of which 6 were 
Sudanese, 10 squadrons of cavalry, 5 batteries of ar- 
tillery, 3 companies of garrison artillery, and 8 comiianies 
of camel cor|)s, and it iiossessed 13 gunboats for river 
work. Colonel L. Bundle was Chief of the Staff; Major 
B. Wingate was head of the Intelligence Department, 
with Slatin Boy as his assistant ; and Colonel A. Hunter 
was in command of Sarras, and south. The 1st battalion 
of the North Staffordshire Begiment moved up from Cairo 
to join the Egyptian army. 

In the meantime the advance to Akasheh had already 
relieved the pressure at Kassala, Osman Digna having 
withdrawn a considerable force from the investing army 
and proceeded with it to Suakiu. To meet Osman Digna’s 
movement Lieutenant-Colonol Q. E. Lloyd, tho Suokin 
commandant, advanced to the Taroi Wells, nineteen miles 
south of Suakin, on the 15th April to c^jierate with the 
Friendlies,” and with Major H. M. Sidney, advancing 
with a small force from Tokar. His cavalry, under Major 
Fenwick, went out to look for Sidney’s force, and were 
surprised by a large number of dervishes. Fenwick, with 
some 40 oiiicers and men, seized an isolated hill and hold 
it through the night, repulsing the dervishes, who were 
tho same night driven back with such heavy loss in 
attacking Lloyd’s zeriba that they retired to the hills, 
and comparative quiet again reign^ at Suakin. At the 
end of May an Indian brigade arrived for garrison duty, 
and the Egyptian troo|)s were released for service on the 
Nile. 

The dervishes first came in contact with the Egyptian 
cavalry on the Nile near Akaslieh, on the Ist May, and 
were repulsed. The army concentrated at Akasheh early 
in June, and on the 6th Kitchener moved to the attack 
of Firket, 16 miles away, where the Emir Hamudo, with 
3000 men, was oncam])^. The attack was made in two 
columns : one, under Colonel Hunter, marching along the 
river-bank, approached Firket from the north ; while the 
other, under Major Bum-Murdoch, making a detour through 
the desert, approached it from the south. The co-operation 
of the two columns was admirably timed, and on the 
morning of the 7th the dervish camp was surrounded, 
and, after a sharp fight, Hamuda and many emirs and 
about 1000 men were killed and 600 prisoners taken. Tlie 
dash and discipline of the Egyptian troops in this victory 
were a good augury for the future. 

By the end of June the railway was advanced beyond 
Aka^eh, and headquarters were at Kosheh, 10 miles 
farther south. Cholera and fever were busy both with 
the North Staffordshire B^ment at Qemai, whither they 
had been moved on its approach, and with the Egyptian 
troops at the front, and carried off many oificers and men. 
The railway reached Kosheh early in August ; the cholera 


disappeared, and stores were collected and arrangements 
steadily made for a farther advance. Tho North Stafford- 
shire moved up to the front, and in September the army 
moved on Kerma, which was found to be evacuated, the 
dervishes having cix)ssed the river to Hafir. There they 
were attacked by the gunboats and Kitchener’s artillery 
from the opposite bank, and forced to retire, with their 
commander, Wad Bishai’a, seriously wounded. Dongola 
was Ixnnbarded by tho gunboats and captured by the 
army on the 23rd Se)>tember. Bisliara and his men 
retreated, but wero pursued by the Egy]itian8 until the 
retreat became a ho|ie1ess rout. Guns, small arms, and 
ammunition, with largo stores of grain and dates, were 
captured, many prisoners taken, while hundreds surren- 
dered voluntarily, among them a brother of the Emir 
Wad en Nejumi. The dervish Dongola array had practi- 
cally ceased to exist. Debbch was seized on the 3rd 
October, Korti and Merawi occupied soon after, and the 
principal sheiks came in and submitted to the Sirdar. 
The Dongola cainjiaign was over, and the ])rovince recovered 
to Egypt. The Indian brigade at Suakin returned to 
India, and wa.s replaced by Egyptians. The North Staf- 
fordshire returned to Cairo. The work of consolidation 
began, and preparations were made for a farther advance 
when everything should be ready. 

The railway up the right bank of the Nile was continued 
to Kennah, in order to evade the difficulties of the 3rtl 
Cataract ; but the Sirdar had conceived the bold project of 
cutting off the great angle of the Nile from Wadi Haifa 
to Abu Hamed, involving nearly 600 miles of 
navigation and including the Fourth Cataract, by Sudmm 
constructing a railway across the Nubian desert, 
and so bringing his base at Wadi Haifa within 
a few hours of his force, when it should have advanced to 
Abu Hamed, instead of ten days. Early in 1897 this 
new line of railway was commenced from Wadi Haifa 
across the great Nubian desert 230 miles to Abu Hamed. 
The first-mentioned line reached Kerma in May, and by 
July the second had advanced 130 miles into the desert 
towards Abu Hamed, when it became necessary, before 
it was carried farther, to secure that terminus by an 
advance from Merawi. 

In the meantime the Klialifa was not idle. He occupied 
Abu Klea wells and Meterameh ; recalled the Emir Ibra- 
him Khalil, with 4000 men, from the Ghezira ; brought to 
Omdurman the army of the west under Mahmud — some 
10,000 men ; entrusted tho line of tho Atbara — ^Ed Darner, 
Adarama, Asubri, and El Fashcr — to Osman Digna ; con- 
structed defences in the Shabluka Gorge ; and {personally 
su]{ieriutended the organization and drill of the forces 
gathered at Omdurman, and the collection of vast stores 
of food and sujtplies of camels for offensive expeditions. 

Towards the end of June tho chief of the Jaalin tribe, 
Abdalla wad Said, who occupied Motemmeh, angered by 
the Khalifa, made his submission to Kitchener and asked 
for supiKprt, at the same time foolishly sending a defiant 
letter to the Klialifa. The Sirdar sent him rifles and 
ammunition across the desert from Korti ; but before they 
arrived, Mahmud’s army, sent by the Khalifa, swept down 
on Metemmoh on 1st July and massacred AbdaUa wad 
Said and his garrison. 

On the 29th July, after several reconnaissances, Major- 
General Hunter, with a flying column, marched up the 
Nile from near Merawi to Abu Hamed, 133 miles distant, 
along the edge of the Monassir desert. He arrived on 7 th 
August and captured it by storm, the dervishes losing 250 
killed and 50 prisoners. By the end of the month the 
gunboats had surmounted the Fourth Cataract and reached 
Abu Hamed. Berber was found to be deserted, and 
occupied by Hunter on the 5th September, and in the 
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following month a large force was entrenched there. The 
Khalifa, fearing an attack on Omdurman, moved Osman 
Digna from Adarama to Shendi. On the 23rd October 
Hunter, with a flying column lightly equijiped, left Berber 
for Adarama, which he burned on the 2nd November, and 
after reconnoitring for 40 miles up the Atbara, returned 
to Berber. The Nile was falling, and Kitchener decided 
to keep the gunboats above the impassable rapid at Urn 
Tuir, 4 miles north of the confluence of the Atbara 
with the Nile, where he constructed a fort. The gun- 
Ixiats made re{M)ated reconnaissances up the river, boml^d- 
ing Metemmeh with eifect The railway reached Abu 
Hamed on the 4th November, and was pushed rapidly 
forward along the right bank of the Nile towards Berber. 

The forces of the Khalifa remaining quiet, the Sirdar 
visited Kassala and negotiated with the Italian General 
Caneva for its restoration to Egypt. The Italians were 
anxious to leave it; and on Christmas Day 1897 Colonel 
l^arsons, with an Egyjitian force from Suakin, took it 
formally over, together with a Iwly of Arab irregulars 
employed by the Italians. These troops were at once 
despatched to ca]»ture the dervish j)Osts at Asabri and £1 
Fasher, which they did with small loss. 

On his return from Kassala to Berber the Sirdar received 
information of an intended advance of the Khalifa north- 
ward. He at once ordered a concentration of Egyptian 
tniops towards Berber, and telegraphed to Cairo for a 
British brigade. By the end of January the concentration 
was complete, and the British brigade, under 
Sadma Major-General Gatacre, was at Da^esh, south 
of Abu Hamed. Disagreement among the 
Khalifa’s generals postponed the dervish ad- 
vance and gave Kitchener much-needed time. But at 
the end of February, Mahmud crossed the Nile to Shendi 
with some 12,000 fighting men, and with Osman Digna 
{ulvanced along the right bank of the Nile to Aliab, 
where he struck across the desert to Nakheila, on the 
Atliara, intending to turn Kitchener’s left flank at Berber. 
Tlie Sirdar took up a (losition at Has ol iiudi, on the 
Atbara. His force consisted of Gatacro’s British brigade 
(1st Warwicks, Lincolns, Seaforths, and Camerons) and 
Hunter’s Egyptian division (3 brigades under Colonels 
Maxwell, MacDonald, and Lewis respectively), Broadwood’s 
cavalry, Tudway’s camel corps, and Ijong’s artillery. The 
dervish army reached Nfikheila on the 20th March, and 
entrenched Idiemselves there in a formidable zerilm. After 
several reconnaissances, in which fighting took place with 
Mahmud’s out{X)8ts, it was ascertained from prisoners that 
their army was short of provisions and that great leakage 
was going on. Kitchener, therefore?, did not hurry. He 
sent his flotilla u]) the Nile and captured Shendi, the 
dervish depdt, on the 27th March. On the 4th April he 
advanced to Abadar. A final reconnaissance was made on 
the 5th. On the following day he bivouacked at Urn- 
dabia, where he constructed a strong zeribo, which was 
garrisoned by an Egyptian battalion, and on the night of 
the 7th he marched to the attack of Mahmud’s zerilm, 
which, after an hour’s bombardment on the morning of 
the 8th April, was stormed with complete success. Mah- 
mud and several hundred dervishes were captured, 40 
emirs and 3000 Arabs killed, and many more wounded ; 
the rest osca|jed to Gedaref. The Sirdar’s casualties were 
80 killed and 472 wounded. 

Preparations were now made for the attack on the 
Khalifa’s force at Omdurman ; and in the meantime the 
troops were camped in the neighbourhood of Berber, and 
the railway carried on to the Atbara. At the end of July 
reinforcements were forwarded from Cairo; and on the 
24th August the following troops were concentrated for 
the advance at Wad Hamad, above Metemmeh, on the 
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western bank of the Sixth Cataract: — ^British division, 
under Major-General Gatacre, consisting of Ist Bri^e, 
command^ by Colonel H. G. Wauchope (Ist Worwickel, 
Lincolns, Seaforths, and Camerons), and 2nd Brigade,* 
commanded by Colonel the Hon. N. G. Lyttelton (1st 
Northumberlands and Grenadier Guards, 2nd Lancashire 
and Rifle Brigade); Egyptian division, under Major- 
General Hunter, consisting of four brigades, commanded 
by Colonels MacDonald, Maxwell, Lewis, and Collinson ; 
mounted troops — 21st Lancers, Camel Corps, and 
Egyptian Cavalry; artillery, under Colonel Long, 2 
British batteries, 5 Egyxitian batteries, and 20 machine 
guns ; detachment of Royal Engineers. The flotilla, under 
Commander Keppel, R.N., consisted of 10 gunboats and 5 
trans|K)rt steamers. The total strength was nearly 26,000 
men. 

While the army moved along the west bank of the river, 
a force of Arab irregulars or “ Friendlies ” marched along 
the east bank, under command of Major Stuart-Wortley 
and Lieutenant Wood, to clear it of the enemy as far as 
the Blue Nile; and on the 12th September the gunboats 
bombarded the forts on both sides of the river and breached 
the great wall of Omdurman. Kitchener met 
with no opix>8ition; and on the 1st September 
the army bivouacked in zeriba at Egeiga, on the 
west bank of the Nile, within 4 miles of 
Omdurman. Here, on the morning of the 2nd September, 
the Khalifa’s army, 40,000 strong, attacked the zeriba, 
but was repulsed with slaughter. Kitchener then moved 
out and marched towards Omdurman, when he was 
again twice fiercely attacked on the right flank and rear, 
MacDonald’s brigade bearing the brunt MacDonald dis- 
tinguished himself by his tactics, and completely rejiulsed 
the enemy. The 21st Lancers gallantly charged a body 
of 2000 dervishes^ which was unexpectedly met in a khor 
on the loft flank, and drove them westward, the Lancers 
losing a fifth of their number in killed and wounded. The 
Khalifa was now in full retreat, and the Sirdar, sending 
his cavalry in pursuit, marched into Omdurman. The 
dervish loss was over 10,000 killed, as many wounded, and 
5000 prisoners. The Khalifa’s black flag was captured 
and sent home to the Queen. The British and Egyptian 
casualties together were under 500. The European 
prisoners of the Khalifa found in Omdurman — Charles 
Neufeld, Josexh Ragnotti, Sister Teresa Grigolini, and 
some 30 Greeks — were released ; and on Sunday the 4th 
Se}>tember the Sirdar, with representatives from every 
regiment, crossed the river to Khartum, where the British 
and Egyptian flags were hoisted, and a short service held 
in memory of General Gordon, near the place where he 
met his death. 

The results of the battle of Omdurman were the practical 
destruction of the Khalifa’s army, the extinction of Mahdism 
in the Sudan, and the recovery of nearly all the country 
formerly under Egyptian authority. 

The Khalifa fled with a small force to Obeid in Kordofan. 
The British troops were quickly sent down stream to Cairo, 
and the Sirdar, [portly afterwards created Lord Kitchener 
of Khartum, was free to turn his attention to the reduc- 
tion of the country to some sort of order. 

He had first, however, to deal with a somewhat serious 
matter — the arrival of a French expedition at Fashoda, on 
the White Nile, some 600 miles above Khartum. He 
started for the south on the 10th September, with 5 gun- 
boats and a conall force, dispersed a b^y of 700 
dervishes at Reng on the 16th, and four days 
later arrived at Fashoda, to find the French 
I Captain Marchand, with 120 Senegalese soldiers, 

I entrenched there and the French flag flying. He arranged 
I with Marchand to leave the political question to be settled 
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by diplomacy, and contented himself \rith hoisting the 
British and Egyptian flags to the south of the French flag, 
afld leaving a gunboat and a Sudanese battalion to auard 
them. He then steamed up the river and estabiiimed a 
jiost at Sobat ; and alter sending a gunboat up the Bahr> 
el-Qhazal to establish another post at Meshra-er-llek, he 
returned to Omdurman. The French expedition had 
experienced great difficulties in the swampy region of the 
Bs^-el-Ghaz^ and had reached Fashoda on the 10th July. 
It had been attacked by a dervish force on the 25th August, 
and was expecting another attack when Kitchener arrived 
and probably saved it from destruction. The Fashoda 
incident was the subject of important diplomatic negotia- 
tions, which at one time approached an acute phase ; but 
ultimately the French position was found to be untenable, 
and on 11th December Marchand and his men returned to 
France by the Sobat, Abyssinia, and Jibuti. In the follow- 
ing March the spheres of interest of Great Britain and 
France in the Nile basin wore defined by a declaration 
making an addition to Article IV. of the Niger Convention 
of the previous year. 

During the Sirdar’s absence from Omdurman Colonel 
Hunter commanded an expedition up the Blue Nile, and 
by the end of September had occupied and garrisoned 
Wad* Medina, Sennar, Karkoj, and Roseires. In the 
meantime Colonel Parsons marched with 1400 men from 
Kassala on the 7th September, to capture Gedaref. He 
encountered 4000 dervi^es under Emir Saadalla outside 
the town, and after a desperate light, in which he lost 50 
killed and 80 wounded, defeated them and occupied the 
town on the 22nd. The dervishes left 500 dead on the 
field, among whom were four emira Having strongly 
entrenched himself. Parsons boat off, with heavy loss to 
the dervishes, two impetuous attacks made on the 28th by 
Ahmed FediL But the garrison of Gedaref suffered from 
severe sickness, and Colonel Collinson was sent to their aid 
with reinforcements from Omdurman. He steamed up the 
Blue Nile and the Bahad river to Ain-el-Owega, whence 
he struck across the desert, reaching Gedaref on the 21st 
October, to find that Ahmed Fedil had gone south with 
his force of 5000 men towards Roseires. Colonel Lewis, 
who was at Karkoj with a small force, moved to Roseires, 
where he received reinforcements from Omdurman, and 
on the 26th December caught Ahmed Fedil’s force as it 
was crossing the Blue Nile at Dakheila, and after a very 
severe fight cut it up. The dervish loss was 500 killed^ 
while the Egyptians had 24 killed and 118 wounded. 
Two thousand five hundred fighting men surrendered 
later, and the rest escaped with Ahmed Fedil to join the 
Khalifa in Kordofaa 

On the 25th January 1899 Colonel Walter Kitchener was 
despatched by his brother, in command of a flying column 
of 2000 Egyptian trooi>s and 1700 Friendlies, which had 
been concentrated at Faki Kohi, on the White Nile, some 
200 miles above Khartum, to reconnoitre the Khalifa’s 
camp at Sherkela, 130 miles west of the river, in the heart 
opitmtf ojii Baggara country in Kordofan, and if 

la ib€ possible to capture it. The position was found 
Stt4aa, to be a strong one, occupied by over 6000 men ; 

and as it was not considered prudent to attack 
it with an inferior force at such a distance from the river 
base, the flying column returned. No further attempt was 
made to interiere with the Khalifa in his far-off retreat 
until towards the end of the year, when, good order having 
been generally established throughout the rest of the Sudan, 
it was decided to extend it to Kordofan. 

In the autumn of 1899 the Khalifa was at Jebil Gedir, 
a hill in Southern Kordofan, about 80 miles from the 
White Nile, and was contemplating an advance. Lord 
Kitchener concentrated 8000 men at Kaka, on the river. 


380 miles south of Khartum, and moved inland on the 
20th October. On arriving at Fongor it was ascertained 
that the Khalifa had gone north, and the cavalry and 
camel corps having reconnoitred Jebil Gedir, the exfiodi- 
tion returned. On the 13th November the Emir Ahmed 
Fedil debouched on the river at £1 Alub, but retired on 
finding Colonel Lewis with a force in gunboats. Troops 
and trans{K>rt were then concentrate at Faki Kohi, 
and Colonel Wingate sent with reinforcements from 
Khartum to take command of the ex|)edition and 
march to Gedid, where it was anticipated the Khalifa 
would be obliged to halt. A flying column, comprising a 
squadron of cavalry, a field battery, 6 machine guns, 6 
companies of the Camel Corijs, and a brigade of infantry 
and details, in aU 3700 men, under Wingate, loft Faki 
Kohi on the 2l8t November. The very next day he 
encountered Ahmed Fedil at Abu Aadel, drove him from 
his position with great loss, and captured his camp and a 
largo supply of grain ho was convoying to the Khalifa. 
Gedid was reached on the 23rd, and the Khalifa was 
ascertained to be at Cm Dubreikat Wingate marched at 
midnight of the 24th, and wa.s resting his troops on high 
ground in front of the Khalifa’s position, when at daybreak 
of the 25th his picquets were driven in, and the dervishes 
attacked. They were repulsed with great 
slaughter, and Wingate advancing, carried the 0§mtt 
camp. The Klialifa Abdullah el Taaishi, un- xiuUUk 
able to rally his men, gathered many of his 
principal emirs around him, among whom were his sons 
and brothers, Ali Wad Helu, Ahmed el Fedil, and other well- 
known leaders, and they met their death unflinchingly 
from the bullets of the advancing Sudanese infantry. 
Three thousand men and 29 emirs of importance, includ- 
ing Shoik-ed-din, the Khalifa’s eldest son and intended 
successor, surrendered. The dervish loss in the two actions 
was estimated at 1000 killed and wounded, while the 
Egyptian casualties were only 4 killed and 29 wounded. 
Thus ended the ix)wer of the Khalifa and of Mahdism. 

On the 19th January 1900 Osman Digno, who had 
been so great a supporter of Mahdism in the ^Eastern 
Sudan, and had always shown great discretion in securing 
the safety of his own jwson, was surrounded and captured 
at Jel^l Warriba, as he was wandering a fugitive among 
the hills beyond Tokar. 

The reconquest of Dongola and the Sudan provinces 
during the three years from March 1896 to December 1898, 
considering the enormous extent and difficulties of the 
country, was achieved at an unprecedentedly snmll cost, 
while the main item of expenditure — the railway — remains 
a permanent benefit to the country. The figures are: ^ — 

Railways ££.1,181,372 

Telegraphs 21,825 

Gunboats 154,934 

MiHtaiy 996,223 

Total . . . ££.2,354,354 

The railway, delayed by the construction of the big 
bridge over the Atbara, was o|)cned to the Blue Nile 
opposite Khartum, 187 miles from the Atbara, at the end 
of 1899. (r. h. V.) 

EsyptolOf^a — Since 1880 the appearance of 
almost every ^lart of Egyptology has been changed. In 
the history, the kings who used to be thought mythical are 
now as well known as those of late times, and the long 
prehistoric age is better known than that of any other 
country. In the archaiology, total ignorance is now 
roplac^ by an accurate discrimination of the ages of all 
the usual manufactures. In the language, the guess-work 


^ 8m Lord Cromer's Koport, dated at Cairo, 26th February 1899. 
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of earlier times has faded before elaborate grammatical 
studies, which formulate a great deal more than the 
Egyptians themselves knew about their own writing. 

History. 

The earliest stage of man that is known in Egypt 
is the Pahoolithic ; this was contemporary with a rainy 
climate, which enabled at least some vegetation to grow 
on the high desert, for the great bulk of the worked 
flints are found 500-1500 ft. above the Nile, on a table- 
land whicb is now entirely barren desert Water-worn 
jmlaeoliths are found in the lx»cls of the stream courses, 
now entirely dried up, and flaked flints of a rather later 
style occur in the deep beds of Nile gravels, which are 20 
or 30 ft above the highest level of the present river. This 
type of work, however, lasted on to the age of the existing 
conditions, for jHirfectly shaq) and fresh palflcoliths are 
found on the desert as low down as the present high 
Nile. 

The date of the change of climate is roughly shown by 
the depth of the Nile deiiosita. It is weu ^own, by a 
scale extending over about 3000 years, that in different 
I>arts of Egypt the rise of the Nile bed has been on an 
average al^ut 4 inches jier century, owing to the ammal 
<leposits of mud during the inundation (") (2»).* And in 
various borings that have been made, the depth of the Nile 
mud is only about 25 or 30 ft. (' ). Hence an age of about 
8000 or 9000 years for the cultivable land may Ixj taken 
as a minimum, proliably to bo somewhat extended by 
slighter deposit in the earlier time. 

Tlie continuous history extends to about 5000 b.c., and 
the prehistoric ago of (continuous culture known to us 
covers jirobably 2000 years more ; hence our continuous 
knowledge })ro^bly extends btuck to about 7000 n.c., or to 
alxmt th(c time when the chau^ of climate took place. 
At that time wc find a race of European tyixs starting on 
a continuoas carecjr, but with remains of a stcatopygoas 
nice of “Bushman” (Koraniia) tyj)e known and repre- 
sented in modelh^d figures (®). Wc (can hardly avoid the 
conclusion tliat this steatopygous race was that of Palaeo- 
lithic man in Egy])t, esjiecit^y as that equivalence is also 
known in the French cave remains. It is noticeable that all 
the figures known of this race — in France, Malta, and Egypt 
— are women, suggesting that the men were exterminated 
by the newer ];)eople, but the women were kej)t as slaves, 
and hence wore familiar to the pioneers of the Eurojican race. 
These Paheolithic women were broadly built, with deep 
lumbar curve, great masses of fat on the hiiis and thighs, 
with hair along the lowtcr jaw and over most of the 
body. 

Tlie fresh race which entered Egypt was of European 
type — slender, fair-skinned, with long wavy brown hair. 
The skull was closely like that of the ancient and 
modern Algerians of the interior; and as one of the 
earliest classes of their pottery is similar in material and 
decoration to tlie present Kabyle jiottery, we may consider 
them a branch of Algerians (®). They secjni to have 
entered the country as soon as the Nile deposits rendered 
it habitable by an agricultural ]KX>ple. They already made 
well-formed pottery by hand, knew copper as a rarity, and 
were clad in goat-skins (**). Entering a fertile country, 
and mixing probably with the earlier race, they made a 
rapid advance in all their products, and in a few genera- 
tions they had an able civilization. Their work in flint 
was fine and bold, with more delicate handiwork than that 
of any other i)eople excejit their descendants ; their stone 
vases were cut in the hardest materials with exquisite 
regularity ; their caiwing of ivory and slate was better than 


* Reference numbers refer to list of iKHiks at the end. 
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anything which followed for over a thousand years; and 
they h^ a largo number of signs in use, which were 
probably the first stages of our alphabet (^^). * 

After some centuries of this culture a change appears, 
at the same {xiint of time in every kind of work. A 
difference of people seems probable, but no great change 
of race, as the type is unaltered. The later people show 
some Eastern afl^ities ; and it seems as if a part of the 
earlier Libyan people had entered Syria or North Arabia 
and had afterwards flowed back through Egypt, modi- 
fied by their Semitic contact. It is perhaps to ^s in- 
flux that the Semitic element in the Egyptian language 
is due. 

This later prehistoric people brought in new kinds of 
jiottery and more commerce, which provided gold, silver, 
and various foreign stones ; they also elaborated the art of 
flint-working to its highest pitch of regularity and beauty, 
and they greatly extended the use of copper, and de- 
veloped the principal tools to full size (^). But they show 
even less artistic feeling than the earlier branch, for all 
figure-carving quickly decayed, botli in ivory and in stone. 
The use of amulets was brought in, and also foreheod- 
jjendants of shell. And the signs which were already in 
use ahnost entirely disapi^eared. (See Fig. 1.) 

In th(i earlier, and still more in the later, age, shiiis or 
galleys rowed by oars were familiar ; and these wore some- 
times of large size, figured with sixty oars. That com- 
merce was already carried on in the Mediterranean is shown 
by the foreign |K)ttery imiiortod into Eg 3 q)t, even before 
the middle of the prehistoric age ; by the supply of gold in 
the 1st D 3 n[iasty, apparently from Asia Minor, and by the 
|X)ttery of the j^ean lieing brought in at the same 
time (^^). 

This prehistoric civilization was much decayed when it 
ivas overcome by a new influx of {leople, who founded th(.^ 
dynastic rule. Tliese came ap|)arently from the Red Sea, 
as they entered Egyjit in the region of Koptos, and not 
either from the north or from the Tipper Nile, ^loy W(*.ro 
a highly artistic people, as the earliest works attributable 
to them — the Min sculptures at Koptos — show better 
drawing (Plate, Fig. 2) tlian any work by the older in- 
habitants (^^) ; and they mpidly advanced in art to the 
noble works of the Ist Dynasty. They also brought in the 
hieroglyjihic system, which was develojjed along with their 
art. It seems probable that they came up from the Land of 
Pun, at the south of the Hod Sea, and they may have been 
a branch of the Punic race in its migration from the Persian 
Gulf round by sea to the Mediterranean. They ra})idly 
siiMued the various tribes who were in Egypt, and at least 
five different t 3 qH)s of man are shown on the monuments of 
their earliest kings. The oldest records are those scttlj)- 
tured in relief on the palettes of slate, which show the 
Imttles, conquests, and triumphs of the dynastic race, 
culminating in the great ^lalette of King Narmer (Fig. 3), 
who seems to have reigned very shortly before Menes (i®). 
Tliose kings seem to be the dynasty of 10 kings of Thinis 
(Abydos) who reigned for 350 years, according to Manetho. 
Tlie names recovered which ap})ear to belong to them 
are Ka, Zesor, Nar-mer, and 8ma: of Narmer a mag- 
nificent slate with triumphal carvings was found at 
Hierakonpolis (^®). 

The completion of the conquest of Egypt led toMen (Mena, 
Menes) being called the founder of the Ist Dynasty (Fig. 4). 
And this period, which has often been suppcised fabulous, is 
now as well known to us as most of the later dynasties, owing 
to the study of the inscriptions and remains from the royal 
tombs of Abydos (^^). The early dynasties have hitherto 
been known only by the list of kings carved in the XIXth 
Dynasty at Abydos by Sety I, and by the Greek transcrip 
tion of Manetho. We now have recovered the original forms 
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of tho names, and the names of the Ka or doable of each 
king. Our present knowledge stands thus ; — 

Lint Namrh. 


KA name. 

Tombe. 

1. AMA 

MEN 

2. ZER 

TA 

3. ZET 

ATH 

4. . . . 

MERNEIT 

fi. IIKN 

8BTUI 

6. AZAB 

MEUPABA 

7. MKlUiRKlIA 

SlIEMbU 

8. QAA 

SEN 


Sety 1. 

Monetho. 

MENA 

Menes 

TETA 

Athothis 

ATBTH 

Kenkonea 

ATA 

Uenefes 

HESKPTI 

Uaafaiz 

MBKIIAPA 

Miebia 

SAMENPTAIl 

gKBll 

Sempaos 

Bioiuttea 


the IVth Dynasty in the listSi thus throwing Seneferu 
back to the Illrd Dynasty. 

The kings of the IVth Dynasty are nearly all reoordbd 
on the numerous monuments of t^ age, which was above* 
all the period of colossal building (see art Pt&amid in 
ninth edition). 

From the time of Seneferu tho king’s eldest son was 
high priest of Heliopolis, and in the close of the IVth 
Dynasty the kings took this priesthood themselves, and 
Shepsei^f and the Vth Dynasty kings built immense 
temples with obelisks dedicated to the sun-god Ba. One 


On Moncs, see RecmU^ xxi. 105. King 
Merneit (Plate, Fig. 5) is only assigned 
to the name in tho list of Sety I. by his 
presumable position; but the older and the 
names of tho others agree with those of the 
list, excepting that each name has been mis- 
i*oad somewhat in the lapse of time between 
those JltuigH and Sety 1., which was longer 
than tlmt between Sety and ourselves. 

Tho course of civilization was rising at the 
beginning of the dynasty, and tho finest work 
ap] tours in the middle; at the close the work 
is commoner and coarser. 

( )f the lind Dynasty the names remaining 
iiro : — 

KA name In tombs. Sety I. Monetho. 

1. IIOTEPA11AUI SKZATr BOKTHOS 

*2. KA NKD XAKAtr KAIBCH08 

:i. SKTEKEN BANKTEREN BlNOTlllllS 

4. PKRARSEN VAZNRS TLAH 

KUASKKIIEMVI ZAZA ? ? 

The order of tho tombs is fixed, and the first 
three kings are named on the biiok of the 
granite figure No. 1 in Cairo Museonu The 
connexion of these Ka names with the 
names given by Sety 1. seems probable at 
No. 3. Two statues and some large vases 
of a King Khasekhem were found at 
.Hierakonpolis, and probably belong to this 
time. But so far tho remains cannot be 
connected with tho names in th^ historical 
lists. \ 

Of the Illrd Dynasty the stop|9>Tamid of 
Satpiara is the great monument ; for the lato 
inscription at Sehol shows that Neterkhet is 
the name of King ^eser Q). But of tho 
same king, Neterkhet, is also a great brick 
niastaba near ]toit Khallaf ; and by that is 
also a tomb of another lung, Hon-nekht. 
Tlie step-pyr^ttiid ia the ^rst great develop- 
ment of the maataba tomb, successively 
added to and eolaiged ; and it led to the 
more regularly enlarged jtomb ,of Seneferu, 
which was the first to have a 6)ntinuous 
sloping casing, and so to begin the series of 
pyramids. 

At the close of the Illrd Dynasty we reach 
the i)eriod of abundant remains of the Old 



Flo. a— Slate Palette of Kinif Narmer mniting the Chief of Fayum. (Circa 4800 B.o.) 


Kingdom, when in each rei^ many magnificent tombs 
were built by the court officials, and a complete picture 
of tho civilization is preserved to us(^), A stone lately 
found at Saqqara shows the adoration of Zeser-nub 
(dyn. iii. 3), Tota (iii. 6), and Userkaf (v. 1); thus 
the kings of the Illrd Dynasty were still worshipped in 
the Vth. Seneferu, whose mastaba-pyramid remains at 
Medum f^), was certainly tho same as Sefuris, the 8th 
king of me Illrd Dynasty. His position has been cleared 
up by finding the name of King Shaam {S.B,A,P, xxi. 
lOd), which is clearly the origin of Soris, the 1st king of 


of these temples has boon fully explored at Abusir by 
German work This priesthood is echoed in later tales 
by the Vth Dynasty kings being said to be bom of a 
priestess of Ba ; and the title **8on of Ba” begins at this 
date. At the close of the Vth Dynasty begins the series of 
inscribed pyramids, with long copies of the early form of 
tho Book of the^ Dead, and the texts of a ritual nature, 
intended to direct and preserve the soul. These pyramids 
of Unas, Tota, Pepy I., Merenra, and Pepy II. were all 
opened in 1881. 1%e texts are published in the Becueil^ 
vols. iii.-xvL The copper statues of Pepy L and his 
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6) are the meet important figmea le. 


Hon (Plate^ Fig. 
niaioing. 

no great discoveiv hae been 

*° the age of Ka-mery-ra of the Xth 
^yn^ («). The general course of art through this dark 
ageW been traced out in the cemetery of D^dereh 
The group of foreign ' '* 

^ingB mainly known by 
scarabs (Fig. 7) and cyl- 
inders, Khyan, Samqan, 

Anthar, Yaqebhar.Shosha, 
and Uazed, are probably 
of the XVth-XVIth 
Dynasties, though some 
connexions place them 
shortly before the Xllth 
Dynasty. The works of 
Khyan have been found 
as far apart as Crete and 
Baghdad. The whole class 
of so-called Hyksos statues 
and sphinxes are also in 
the same position of doubt 
An^ in this class it seems 
most probable that the 
jieculiar stylo and physi- 
ognomy was followed in 
the Vllth, the XVIth, and 
even the XXIst Dynasty. 

There are certainly several 
diiferent foreign typos con- 
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4 Herenptah a 

5 Sety if. a 

7 Siptah a 

8 Setnekhta 
XX Dyziasty : 

1 Ramessu III. b 

2 KamoBBu IV. a 
8 Ramessu V. a 


4 RamosBQ VI. a 
10 Ramessu XII. (?) b 
XXI Dynasty : 

1 N^onit6 

2 PaitiGzem 1. h 

3 Masahart b 

4 Painezem II. b 


^ mw^ACIoUUlJ 

m one class of royal heads. 

The Xlth Dynasty has 
been mainly illustrated by 
the sculptures of Koptos 



Fltt. 4. 


4r 

♦ 1 Dondereh tombs (“). The old 

^ Dynasties continued in a con- 
s^tly d^r^g fom until the name of Antefs shows 
ttat the ^nmg of the Xlth IJynasty is reached (“). 

unng that dynasty a rapid recoveiy took place, and 
tte cl^ of the Xlth and early Xllth Dynarty is the 

discoveriM of this 

W T ^ *?“*P*“*«« of Koptos («) (Amenem- 

Imt L, Usw^n I.); the statues and pyramid of Lisht 

ihn^mwTT^L’ the jei^ery of the princesses from Dah- 

III ^ ^8- 81i and Amenemhat 

111.), MO pjnramid of Usertesen HI. (”) (Dahshur): tho 

the pyraiid of 
(Amenemhat HL). 

Of the Xlllth-XVIIth Dynasties no great discovery hu 
to bring some of the Antef kings 

of SJ Sin Pa^5^ monuments and by the list 

♦ 1 ..’?''#“^ astonishing discovery of the 19th century was 
the mummies of many of tho kings of 

the XVmth-XXIst Dynasties at Thebes (>»). They had 
^n collw^ for safety, the tomb 

®f **0 priest-kings of 
r Dj^asty, near Deir-ol-Bahri (A). Tho bodies 

found (<) are those of 


-Ebony ToUet of Hen* : Oie oldeat written Kntence known, {dna 4700 ac.) 


XVII DynMty: 

7 Seqenennt III. b 
XVIIlbynasiys 

1 Aahmea I. h 
Nefertari b 

2 Amenhotep I. b 

3 Tahatmea I. h 

4 Tahutmea II. b 


6 Tahutmea IIT. b 

7 Amenhotep 11. a 

8 Tahutmea I V. a 

9 Amenhotep III. a 
XIX Dynasty : 

1 Rameasu I. b 

2 Sety I. b 

3 Rameasu II. b 


To tJio age of the XVIllth Dynasty belong some of the 
most important foreign conneidons (»). The discovery at 
leU-el-Amarna of some hundreds of tablets of cuneiform 
co^I»ndence, tetween the kings of Egyi)t and tho kings 
and governors of Mesoiiotamia and (Syria, has shown a brief 
glimpse of about ten or fifteen years out of an intercourse 
of some centuries; we see the wealth of Asia, the con- 
tmiml iias^o of messengers and of conuiieipe, and tho 
l^ition of Egypt in heading for a time the widespread 
civilization of the East (20) (2i). 

The other view is opened westwards by the common 
occurrence of early Greek jiottery in Egypt and of 


—w, V* V'wfsajr 

Egyptian objects in Greece. 


In prehistoric times — about 



KRTAH. TAQU'lIRR. AlfT'lilR. BKIKtlir. 

Fia. 7.— Scantbe of Foreign Kings. (Circa 3450 8.c.) 

6000 largo ships (seen painted on tombs and vases) 
carried the trade of the Mediterranean, and brought foreign 
lottery to Egypt. In the 1st Dynasty tho earliest style 
of Greek pottery yet known is found in the tombs of the 
kings (about 4600 B.C.), and the silvery alloy of tho royal 
gold points to its source in Asia Minor. In the Xllth 
Dynasty pottery identical with that of Crete is found in 
toe toTO ruins (Kahun), and designs from objects of the 
Allth Dynasty are found in Crete, as also a diorite statue 
from Egypt. In the XVIIIth Dynasty hundreds of pieces 
of vases of Rhodian types are found in the palace rubbish 
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of Tell-ol-Amarna ( 2 ®), and whole vaa^ in many tombs; 
and in Mycenae and Cyprus many objects of Amcnhotep 
III., and copies of designs of his age, show the common 
intercourse. The connexions of Kgypt and Greece are the 
foundation for all accurate knowledge of early Eurojxsan 
chronology. 

In the XIXth Dynasty the largest monument lately found 
is the black granite stele of Amenhotep III., reinscribed 
by Mereiiptah (^^), giving an account of his triumph over 
the Libyan invaders (Pkte^ Fig. 9). At the close is a 
mention of ** the i)eople of Israel being spoiled and having 
no seed,” an allusion the sense of which has been much 
disputed, but which is the only instance of the name Israel 
on any ancient monument. The probability of the Exodus 
having taken place in this reign is discussed, and the short 
period of Judges advocated, in a l)a|)er in S.B,A,F. xviii. 
‘J43. 

The succession of the XXIst Dynasty kin» is still 
obscure (see Becvsily xxL 9). In the XXIInd Dynasty 
began a series of ol)servations on high Nile levels at 
Thebes, during thrt^e centuries (see A.Z, xxxiv. 95, 119). 
Those corroborate the general rising of the Nile plain by 
the mud of the inundation. The origin of the XXIInd 
Dynasty was formerly attributed to Assyria, on the ground 
of the names Takeloth (Tiglath), Usarkon (Sargon), and 
Namuroth (Nimrod) ; then those were dispute^ and a 
Libyan origin advocated because the eldest sons were 
princes of the Mashuash (Libyan Maxyes). This fact, how- 
ev(3r, does not preclude their eastern origin ; and the recent 
discovery of Shushanqu as a Babylonian name strongly 
corroborates the Meso[K)tamian origin of this dynasty. 

Of the XXVth Dynasty are the important inscriptions 
at Karnak about the royal estates, the female priesthood 
of Amen, and the adoption of royal heiresses (see A,Z, 
XXXV. 12). For all later |jeriods see Maspero (®) and 
Wiedemann (®). 

The ruling family of the XXVIth Dynasty was certainly 
foreign, as shown by their names, and probably Libyan. 
The tyiKs was quite un-Egyptian, as seen in the head of 
Psamtik 1. {A,Z, xxxiii. 116). The co-regency of Apries 
and Amasis is described on a monument, which shows 
that Apries was still in authority until slain in a rising in 
the tliird year of Amasis xxii. 1). The early 

historic Greeks in Egypt have been traced in their groat 
settlement at Naukratis (^), from which a large number of 
very early inscriptions were obtained, and also in their 
fort and camp at Daphnae These were the two 

main posts of mercenaries, west and east of the Delta. 
The Greek and Roman periods are so well known that 
there is no ground for great discoveries. But the large 
(quantities of i>apyri found in recent years, in the Fayum 
and at Oxyrhynchos (^"), have made us familiar with the 
details of government and daily life, as well as providing 
some very valuable literary remains. 

Some mention should be made of the chronology. It is 
generally agreed that as far back as the beginning of the 
XVIIIth Dynasty (1587 b.cj.) there is certain dating by 
the occasional records of the day of the rising of Sirius 
in the movable calendar, which shifted through all the 
seasons in 1460 years (^). A recent discovery of a papyrus 
{A,Z,\ which seems by the same method to date the 
Xllth Dynasty to about 2000 B.C., is, however, still de- 
bated ; as such a date would leave an impossibly short time 
for the Xlllth-XVIIth Dynasties, it would seem rather 
that (if this record be accurate) the date must go back a 
whole cycle of 1460 years, and place theXIIth Dynasty 
about 3400 b.g., which would closely accord with the full 
chronology of Manetho as given by Africanus. There is 
also a vague dating of the inundation in the reign of 
Pepy 1., which wo^d place that Vlth Dynasty about 


3400 B.C. Other datings have been proposed by Mahler : 
(1) in connexion with the new moons for Tahutmes III., 
which has lately been amended by working from the 
visible new moon and not the theoretical ; and (2) by the < 
star diagrams in the Ramesside tombs — but as these do 
not accord well with the safer dating by Sirius, it seems 
that they were probably copied from diagrams drawn up 
a generation or two before. (See several qiapers in A.Z,) 

In the shorter periods, within a dynasty, much help is 
gained by studying the family relations {*); oven vague 
facts of the ages of mummies of the kings are of value in 
working out the family genealogies and the [XMsibilities 
of lengths of reigns. In several instances the accuracy of 
Mane&o has htxn well verified : the kings of the 1st ^ 
Dynasty are in their right order ; and in the later periods 
the family histories accord weU with the lengths of reigns 
which he states ; in one case, where most writers had dis- 
credited a reign of 26 years (Amenhotep II.), it has lately 
boon entirely confirmed (^). 

AnOHiEOLOGY. 

When the article in the ninth edition was written, 
scarcely anything was known of the ages of Egyptian 
products; even the commonest, such as pottery and 
beads, were entirely undated, ^e work of the ^^riod 
since 1880 has especially been the accurate dating and 
history of every kind of handwork. The largo amount of 
carefully conducted and recorded excavation by English 
workers has given op}x>rtunity for this, and we now can 
date most objects to within a single dynasty, and some- 
times to a single reign. 

Pottery is the most important material for dating, 
as it is so common, so variable, and so short a time in 
use. The prineijial varieties are shown in* Fig. 10. Of 
the prehistoric age there are several different kinds of 
pottery more or Iciss contemporary, and there is such a 
great variety of form that over 900 are drawn for refer- 
ence. All is hand-made. It is from this variety that the 
relative dating of the prehistoric pericxls is obtained ; 
and the range of each form in an adopted scale of 
“ sequence dates ” is published (®) (®). The later prehistoric 
pottery leads us to the forms of the Ist Dynasty Those 
of the IVth and Vth are well known (^®), and the wheel 
became almost universtd in this age. The decay of this 
qK>ttery in the following dynasties has been tra^ (^®), 
until the rise of a new style in the XTIth Dynasty (drab 
(lottery). That class modified gradually into the XVlIIth 
Dynasty, when a new class of highly jxilished hard pottery 
apjioars (^®). After the XIX& the (leriods are not 
accurately known till the XXVIth, when new classes 
appeared (^^) ; the Ptolemaic is not well known, but the 
Roman is very familiar, especially the ribbed amphone 
beginning in the middle of the 2nd century, and the 
Constantino ware. 

Beads have been carefully studied also. In the pre- 
historic age there is great variety, both in stone and in 
glazed stone and pottery. Few have been found in the 
Old Kingdom, but in the Vlth and Vllth Dynasties discs 
of black and green glaze, and minute beads of camelian 
and gold are usual (®). In the Xllth Dynasty are mostly 
large ball beads of amethyst, camelian, and blue glazed 
pottery (®). In the XVIIIth Dynasty the beads are 
smaller ; glass begins, and is very vari^ and common at 
the close. Green glazed bc*ads and amulets are usual in 
the XXIIIrd Dynasty. Little is known about beads after 
that, until the ^man age, when a profusion of glass beads 
again appears. The only dated collections of b^s and of 
(lottery for study are in University College, London. 

Stone vases are usual from the beginning of the pre- 
historic age (®) (®), at first cylindrical and later barrel-shaped. 
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The most magnificent stones and finest work were early m 
the Ist Dynasty, after which there is a continued deteriora^ 
tion throughout the history. Only soft stones, alabaster 
and serpentine, were used in the Xllth and XVllIth 
Dynasties. The history of the forms has been traced from 
the Vlth to the XVIIItli Dynasties (®). After that time 
stone was rarely worked into vases. 

Copper was wrought into thin vessels as early as the Ist 
Dynasty. The forms of tools and weapons are well known 
from the Xlth to the XlXth Dynasties (®) (^^) ; and the 
vessels of bronze from the XVIIIth Dynasty to the Roman 
age ; but much has yet to be done to write a continuous 
history. Copi)er alone, or with some hardening such as 
arsenic, was used till the Xllth Dynasty; and bronze 
ai>pears general in the XVIIIth. The life-size copper 
statue of King Pepy I. (Vlth Dynasty) is the largest piece 
of metal-work preserved; it shows a complete artistic 
mastery of the material. 

Textiki have rarely been preserved from the prehistoric 
time. The finest weaving known is that of the Ist and 
Vlth Dynasties, in royal wrappings ; considerable outfits of 
tlie latter age have l^een found (^®). Enormous quantities 
of mummy linen of the XVIIIth Dynasty to Homan times 
are foimd. The coloured textiles and embroideries are of 
(Christian i)eriod, preserved owing to the change of burying 
immediately in the daily dress, instead of embalming (^®). 

The renent works referred lo are : — 

HUiory in gewreU. — Ma8]iero, (1) Dawn qf Cinilixation\ (2) 
Struggle, of the Naiims\ (8) Pacing of the Empires (English 
edition best, being indexed). Petrie, (4) Student's History of 
Egypty vols. i. ii. Wiedemann, (5) Oeschichte, Maspero, (6) 
EgyfAian Arehaetdogy. 

I*rehidorie, — De Morgan, (7) ReehercheSt i. ii. Petrie, (8) 
Kaqada ; (9) Diospolis Pama, 

Early Quibell, (10) liurakonpolis, i. Petrie, (11) 

Koptos\ (12) Itoyal Tombs, i. ii.; (IZ) Deidimheh, 

Vlih^XllIih Dynasties, — De Morgan, (14) Dahshur, Petrie, 
(16) Dendereh ; (16) llawara ; (17) Kahun ; (18) Illahun, 

XVIIIth-XXth Maspero, (19) Mamies Royules de 

Deir el Eahari. Petrie, (20) Tell el Afnama ; (21) Syria and 
Egjfpt ; (22) Six Temples, 

XXV Jth Dynasty and on, — Gardner and Petrie, (23) Ndukratis, 
i. and ii. Petrie, (24) Tania, ii. {Daphnen), Mahaliy, (26) Empire 
of the Ptolemies, Milne, (26) Homan Egypt, GrenteU and Hunt, 
(27) Oxyrhynchua Papyri, die. 

Journals, — A,Z, Zeitschrift filr A^gypliselw Spraehe, JRscueil, 
published by Maspero. S,B,A,P, {Proceedings of Society of 
Biblical Arehoeologn . ) (w. M. F. P.) 

The Language. 

The elaborate article on Hiekoglyphics by Dr Poole in 
vol. xi. of the nintli edition the Encyclopcedm BriUt/tmioa 
was founded on the then (1880) standard work of De Kougd ; 
the chief recent developments of Egyptian grammatical 
knowledge In^gan, however, in that year, and they are of suffi- 
cient importance to do8c?rvo a somewhat full notice. In 1 880 
Ludwig Stern (Kaptisch/o GranmnatiU) julmirably classified 
the grammatical forms of Coptic. The much more difficult 
task of recovering the grammar of Egyptian has cxicupied 
a quarter of a century of special study by Adolf Erman 
and his school at Berlin, and has now reached an advanced 
stage. The greater j)art. of Egyptian texts after the Middle 
Kingdom having been written in what was even then 
practically a dead language, as dead as Latin was to the 
medimval monks in Italy who wrote and spoke it, Erman 
selected for sjwcial investigation those texts which really 
represented the growth of the language at different periods, 
and, as he passed from one epoch to another, compared 
and consolidated his results. 

Neucegyptisehe Orammatik (1880) dealt with texts written 
in the vulgar dialect of the New Kingdom (Dyns, XVIII. to XX.). 
Next followed, in the Zeitschrift filr A'gijptischs Spraehe und Alter- 
thurnshmde, studies on the Old Kingdom inscription of Una, and the 
Middle Kingdom contracts of 8iut, as well as on an ** Old Goptio” 
text of the did century A.n. At this point a papyrus of stories 
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written in the popular language of the Middle Kingdom provided 
Erman with a stepping-stone from Old Egyptian to the Late 
Egyptian of the Neuaegyptisehe Orammatik, and gave the oon- 
nexions that would bind solidly together the whole etmoture of 
Egyptian pommar (see Spraehe des Papyrus fVestear, 1889). The 
very archoio pyramid texts enabled him to sketch the grammar 
of the earliest known form of Egyptian {Zeitschrift d, Deutseh. 
Morgenl, Oesellschqftt 1892), and m 1894 he was able to write a 
little manual of Egyptian for beginners {HSgyptische Qrammatik), 
centering on the laiiguage of the standaid inscriptions of the 
Middle and New Kingdoms, but accompanying the main oketoh 
with references to earlier and later forms. Of the work of Ermau's 
pupils we may mention SteindorlTs little Koptisehe Qrammatik, 
1894, improving greatly on Stern’s standaid work in regud to 
phonolo^ and the relationship of Coptic forms to £^yptian, and 
Sethe’s Das JSgyptische Verbum, 1899. The latter is an extensive 
work on the verb in Egyptian and Coptic by a brilliant and 
laborious philologist. Owing to the very imperfect notation of 
sound in the writing, the highly important subject of the verbal 
roots and verbal forms was perhaiis the obscurest branch of 
E^ptian grammar when Sethe first attacked it in 1895. The 
subject has been reviewed by Erman, Die Flexion des ASgypiisehen 
Verhums in the SitzungsherichU of the Berlin Academy, 1900. 
The Berlin school, having settled tho main lines of the grammar, 
next turned its attention to lexicograpliy. It has oevised a 
scheme, founded on that for the Latin Thesaurus of the Berlin 
Academy, which almost meohaiiically sorts the whole number 
of occurrences ol‘ eveiy word in any text examined. Scholars 
in England, America, and Denmark, as well as in Germany, 
are taking ftart in this great enterprise, and though the com- 
pletion of it may be far off, tho collections of classified material 
already mode are very valuable for consultation. At present 
Egyptologists depend on Heinrich Briigsch’s admirable but some- 
what antiquated Wbrterhueh and on Levi’s useful but entirely 
uncritical Voeaholari.o, Though domotic has not yet received 
serious attention at Berlin, tho influence of that great school has 
made itself felt amongst demotists, especially in Switzerland, 
Germany, America, and England. The death of Heinrich Brugsch 
in 1896 was a very severe blow to demotic studies ; but it must he 
admitted that his brilliant gifts lay in other directions than oxact 
grammatical analysis. Apart frem tlioir philological interest, os 
giving the history of a remarkable language during a period of 
several thousand years, the grammatical stimies of the last quarter 
of the 19th century arc ’beginning to bear fruit in regard to the exact 
interpretation of historical documents on Egyptian monuments and 
papyri. Not long ago the supposed meaning of these was extracted 
chiefly by brilliant guessing, and the publislicd translations of even 

1 the best scholars could carry no guarantee of more than approximate 
I exactitude, where tho sense de^ieiidod at all on correct recognition 

of the syntax. Now the translator proceeds in Egyptian with 
some of tho sureness with which he would deal with Latin or Greek. 
The meaning of many words may bo still unknown, and many 
construotions are still obscure; but at least he can distinguish 
fairly betweeiEa correct text and a coniipt text. Egyptian wntiug 
lent itself only too easily to misunderstanding, and the wTitixigs 
of one period were but half intelligible to the learned scribes of 
another. The mistaken readings of the old inscriptions by the 
priests at Abydos, >vhen attempting to record the names of the 
kings of the Ist Dynasty on the walls of the temple of Sety I., 
are now admitted on all sides ; and no paleographer, whether his 
field be Greek, Latin, Arabic, Persian, or any otnor class of MSS., 
will bo surprised to hear that the Egyptian papyri and inscriptions 
abound in corruptions and mistakes, Tho translator of to-day 
can, if he wishes, mark where certainty ends and mere cotgeoture 
begins, and it is to bo hoped that advantage will be taken more 
widely of this new power. The Egyptologist who has long lived 
in the realm of conjecture i^ too prone to consider any scries of 
guesses good enough to serve aa a translation, and forgets to insert 
the notM of interrogation which would warn workers in other fields 
from implicit trust. 

Tho stages of tho language are now distinguished as 
follows : — 

Old Egyptian , — ^This is properly tho language of the 
Old Kingdom. In it we have {a) the recently discovered 
inscriptions of the Ist Dynasty, too brief and concise to 
I throw much light on the language of that time ; and the 
great collections of spells and ritual texts found inscribed 
in tho Pyramids of the Vth and Vlth Dynasties, which must 
even then have been of high antiquity, though they 
contain later additions made in the same style, (d) A 
few historical texts and an abundance of short inscripnons 
representing the language of the IVth, Vth, and Vlth 
’ Dynasties. 
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The ordinary lUtmru Umfuage of the monuments of its later ages 
is modelled on Old figyptian. It is often much affected by oon- 
temMraiy speech, but preserves in the main the characteristics of 
thalangoage of the Old Kingdom. 

* Middle a/nd Late Egyptian , — These represent the vulgar 
speech of the Middle and New Kingdom respectively. 
The former is found chiefly in tales, letters, die., written in 
hieratic on papyri of the Xlllth Dynasty to the end of the 
Mid(Ue Kingdom ; also in some inscriptions of the XVIIIth 
Dynasty. Late Egyptian is seen in hieratic papyri of the 
XVin^ to the XXIst Dynasties. The speUing of Late 
E^ptian is very extraordinary, full of false etymologies, 
otiose signs, ^c., the old orthography being quite unable to 
adapt itself neatly to the profoundly modifled language ; 
nevertheless, this clumsy spelling is expressive, and the 
very mistakes are instructive as to the pronunciation. 

Demotic. — ^Demotic Egyptian seems to represent ap- 
Xiroximately the vulgar speech of the Saite x)eriod, and is 
written in the demotic” character, which may be traced 
back to the XXVth Dynasty, if not to a still earlier time. 
With but moderate changes, this form of the language is 
found in documents reaching down to the fall of paganism 
in the 4th century a.d.^ In the earlier times the spelling 
is excessively concise; in later Ptolemaic and in the 
Roman i)eriod, it is comparatively full and expressive. 
Though documents from Egypt in Greek are more abundant 
than in demotic, the language of the ruling classes had 
not penetrated the masses deeply. 

Coptic, — This, in the main, represents the popular 
language of early Christian Egypt from the 3rd to per> 
haps the 8th century A.D., when the growth of Coptic as a 
literary language must have ceased. The Greek alphabet, 
reinforced by a few signs borrowed from demotic, rendered 
the spoken tongue so accurately that flve distinct, though 
closely allied, (ftalects are readily distinguishable in Co|)tic 
MSS. ; ample remains are found of ^renderings of the 
Scriptures into all these dialects. The distinctions between 
the dialects consist largely in pronunciation, but extend 
also to the vocabulary, word-formation, and 83 mtax. Such 
interchanges are found as I for r, cr {k^ ch) for x {dj ), 
final i for final e, a for s, a for o. Early in the 2nd 
century a.d., pagan Egyptians, or perhaps foreigners 
settled in Egypt, essayed, as yet unskilfully, to write the 
native language in Greek letters. This Old Coptic, as it 
is termed, was still almost entirely free from Greek loan- 
words, and its strong archaisms are doubtless accounted 
for by the literary language having moved more slowly 
than the speech of the people. Christian Coptic, though 
probably at first contemx)orary with some documents of 
Old Coptic, contrasts strongly with the latter. The 
monks whose task it was to perfect the adaptation of 
the alphabet to the dialects of Egypt and translate the 
Scriptures out of the Greek, flung away all pagan tradi- 
tions. It is clear that the basis which they chose for the 
new literature was the simplest language of daily life in 
the monasteries, charged as it was with expressions taken 
from Greek, pre-eminently the language of jjatristic 
Christianity. There is evidence that the amount of stress 
on syllables, and the consequent length of vowels, varied 
greatly in spoken Coptic, and that the variation gave 
much trouble to the scribes ; the early Christian writers 
must have taken as a model for each dialect the deliberate 
speech of grave elders or preachers, and so secured a 
uniform system of accentuation. The remains of Old Coptic, 
though very instructive in their marked peculiarities, are 
as yet too few for definite classification. The main 
divisions of Christian Coptic as recognized and named at 

^ In the temple of Philn, where the worship of Isis was permitted 
to continue till the reign of Justinian, Brugsuh found demotic in- 
scriptions with dates to the end of the 5th century. 
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present are : Sahidic (formerly called Theban) ; spoken in 
the upper Thebais. Akhmimic ; in the neighteurhood of 
Akhmim. Fayumic; in the Fayum (formerly named 
wrongly “Bashmuric,” from a province of the Delta). 
Memphite ; in the neighbourhood of Memphis. Bohairic, 
the ^alect of the “coast district” (formerly named 
“ Memphite ”) ; spoken in the north-western Delta. Cox^tic, 
much alloyed with Arabic, was si)oken in Upx)er Egy})t 
as late as the 15th century, but it has long bi^n a deaii 
language.^ Sahidic and li)hairic are the most iinj)ortaiit 
dialects, each of these having left abundant remains ; the 
former spread over the whole of Upper Egypt^ and the 
latter since the 15th century has bi^n the language of 
the sacred books of Christianity throughout the country, 
owing to the hierarchical importance of Alexandria and 
the influence of the ancient monasteries established in the 
north-western desert. 

Coptic is the only st^e of the language in wliich the 
spelling gives a clear idea of the pronunciation. It is 
therefore the mainstay of the scholar in investigating or 
restoring the word-forms of the ancient language. Greek 
transcriptions of Egyptian names are sometimes valuable 
as evidence for the vocalization of Egyptian, and they 
abound as far back as the 4th century b.c., but they 
seem very inaccurate. A few cuneiform transiTii)ti()ns, 
reaching as far back as the XVIIIth Dynasty, also give 
valuable hints. Cox>tic itself is of course quite inadequate 
to enable us to restore Old Egyptian. In it the Old 
Egyi>tian verbal forms are mostly replaced by periphrases ; 
though the strong roots are often i)ro8erved imtire, the 
weaker consonants and the p have largely or entirely 
disappeared, so that the language api)oars as one of 
biliteral rather than triliteral roots. Coj)tin is strongly 
impregnated with Greek words adopted late; moreover, 
a certain number of Semitic loan-words had flowed into 
Eg 3 rptian from the 16th century b.c. onwards, displacing 
earlier words. It is only by the most careful scrutiny 
and the exercise of the most piercing insight that the 
imx)erfoctly spelled Eg 3 q>tian is made to yield up one 
grammatical secret after another in the light brought to 
bear upon it from Cox)tic. Demotic grammar ought soon 
to be thoroughly comprehensible in its forms, and the 
study of Late Egyptian should not stand far behind that 
of demotic. Middle Egyptian and Old Egyptian, on the 
other hand, will perhaps always bo to us little more than 
consonantal skeletons, the flesh and blood of their vocaliza- 
tion being for the most i)art irretrievably lost 

In common with the Semitic languages, the Berlter 
languages of North Africa, and the Cushite languages of 
North-East Africa, Egyptian of all periods possesses 
grammatical gender, expressing masculine and feminines 
Singularly few language groux)S have this peculiarity ; and 
our own great Indo-European group, which possesses it, 
is distinguished from those above mentioned by having 
the neuter gender in addition. The characteristic triliteral 
roots of all the Semitic languages seemed to scx)arate 
them widely from others ; but certain traits have caused 
the Egyptian, Berber, and Cushite groups to bo classed 
together as three subfamilies of a Hamitic group, remotely 
related to the Semitic. The biliteral character of Coptic, 
and the biliteralism which was believed to exist in 
Egjrptian, led philologists to suspect that Egyj)tian might 
be a surviving witness to that far-off st ige of the Semitic 
languages when triliteral roots had not yet been formed 
from presumed original biliterals; Sothe’s investigations, 
however, prove that the Coptic biliterals are them- 
selves derived from Old Egyptian triliterals, and that 

® Th« Arabic dialects which gnuiually displaced Coptic as Mahom- 
medonism supplanted Christanity ailopti^ but a few words of the old 
native stock. 
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tlio triliteral roots enormously preponderated in Egyptian 
of the earliest known form; that view is, therefore, no 
longer tenable. Many remarkable resemblances have been 
observed in the grammatical structure of the Berber and 
Cushite groups with Semitic (cf. Zimmem, Vergleichend4 
Orammatik d» Semitisc/ien Spracfi^^ especially pronouns 
and verbs) ; but the relationship must be very distant, and 
there are no ancient documents that can take back the 
history of any one of those languages more than a few 
centuries. Their connexion with Semitic and Egyptian, 
therefore, remains at present an obscure though probable 
hypothesis. On the other hand, Egyptian is certainly 
related to Semitic. Even before the triliterality of Old 
Egyptian was recojgnized, Erman showed that the so* 
called pseudo-participle had been really in meaning and in 
form a precise analogue of the Semitic perfect, though its 
original employment was almost obsolete in the time of 
the earliest known texts. Triliteralism is considered the 
most essential and most peculiar feature of Semitic. But 
there are, besides, many other resemblances in structure 
between the Semitic languages and Egyptian, so that, 
although the two vocabularies present few |)oint8 of clear 
contact, there seems no adequate reason for doubting 
that Egyptian was originally a characteristic member of 
the Semitic family of languages. See Erman, Das Verh&lir 
ni8s d, jEggpttscfien m d, Semitinehen SprcLc/isn (Zeitschrift 
d, Dmtsshsn MorgenL GetsUsehaft, 1892) ; Zimmem, VergL 
Gram, 1898; Erman, Flexion d, jEgyptiRchen Verlmm 
{SitzwngRberickte d, Berl, Akad,^ 1900). The Egyptians 
proper are not, and so far as we can tell never were, 
Semitic in physical feature. As a possible explanation of 
the facts, Erman supposes that a horde of conquering 
Semites, like the Arabs of a later day, imiiosed their 
language on the country, but disappeared, being weakened 
by tlio climate or absorbed by the native population. The 
latter acquired the Semitic language imporf^tly from 
their conquerors; they expressed the verbal conjugations 
by iieriphrases, mispronounced the consonants, and so 
changed greatly the apjxjarance of the vocabulary, which 
also would certainly contain a large; proportion of native 
non-Semitic roots. Strong consonants gave way to weak 
consonants (as j {q) to 1 (’), in the modern Arabic of Egypt), 
and then the weak consonants disapfx^aring altogether 
produced biliterals from the triliterals. Much of this must 
have taken place, according to the theory, in the prehistoric 
])oriod ; but the loss of weak consonants, of y, and of one 
of two repeabsd consonants, and the development of 
|)oriphrastic conjugations continued to the end. The 
typical Coptic root thus became bilitcral rather than 
trilitoral, and the verb, by means of ijeriphroses, developed 
tenses of remarkable j)rocision — ^perhaj w under the influence 
of Greek. Such verbal resemblances as exist Iwtween Coptic 
and Semitic are largely duo to late exchanges with Semitic 
neighbours. 

The following sketch of the Egyptian language, mainly in its 
earliest form, which dates from some throe or four thousand years 
JI.O., is founded ufion Krrnari’s works. It will serve to contrast with 
Coptic grammar on the one hand and Semitic grammar on the other. 


The. Egyptian AlptMhet, 

s=y ; 80 transcribed in this article, but is often n, especially 
at the beginning of words, and fVom the earliest times 
is used in a manner corre8{Kinding to the Arabic 
hamzfiy to indicate a prosthetic; vowel. Often lost or 
changed to *. 




(m) ; easily 


lost or changes to v* 


- -ii =*(y): lost in Coptic. This rare sound, well known in 
Semitic, occurs also in Berl>er and Cushite 
languages. 




asw ; often changes to y. 



MMsss ssn. 


, =r; 


often lost, or ohanges to y. r and I are distinguished 
in later demotic and in Coptic. 



distinction lost in Coptic. 




in Coptic ^ (sh) or I 3 [kh) correspond to it. 

=& ; generally written witli C i (i) in the Old Kingdom, 

but corresponds to M in Coptic. 

=*•1 

V distinction lost at the end of the Old Kingdom. 
=ai{Hh). 



=v 

-9 


; Coptic K. 

1 Coptic K; or O* according to dialect. 


sst ; often lost at the end of words. 

often changes to t, Coptic T ; or , O* 
; in Coptic reduced to t. 





ssd (z) ; often changes to d\ in Coptic X- 


Boats, 


E^^tian roots consist of consonants and semi-consonants only, 
the inflexion being effected by internal vowel-change and tne 
addition of consonants or vowels at the beginning or end. Tlie 
Egyptian system of writing, as opposed to the Coptic, showed only 
the consonantal skeletons of words : it could not record internal 
vowel - changes ; and semi-consonants, even when radicals, were 
often omitted in writing. 


personal Pronouns, 

Sing. 1- c. yw (?) later tcy. PI. 1. c. 7h, Du. 

2. rn. hio, 2. c. tn, 2. 0 . (ny. 

f. ^71. 

8. m. yy, surviving only 8. m. early lost, 3. c. Swy, 
in a special except as 

verbal form. suffix, 

f. iy, f. *H, surviving 

as 3. c. 

From these are derived the suffixes, which are shortened forms 
attached to nouns to express the possessor, and to vt^rbs to express 
the subject. In the latter case the verb was probably in the 
]iarticiple, so that ^myy-hi, "they hear,” is literally ** hearing 
are they.” The singular suffixes arc : 1. c. -y ; 2. m. -it, f. -I; 
8. m. -/, f. 4 ; — the dual and plural have no special forms. 

Another series of absolute pronouns is : 2. m. itot, iw ; f. (mt, 
tm ; 3. m. Iwt, ho ; f. it. Of these imtf Ac., are emphatic 
forms. 

Many of the above absolute pronouns wore almost obsolete even 
in the Old Kingdom. In ordinary texts some survive, especially 
as objects of verbs, namely : ii;y, tn^ sw, st. I'he suffixes of all 
nuroMrs and persons except the dual were in full use throughout, 
to Co]>tic ; -rfn, however, giving way to a new suffix, -w, which 
developed first in the New Kingdom. 

Another absolute pronoun of the first person is ynk, AMOK , 
like Heb. *33K. It is associated with a series for the second and third 
persons : nt-k, n<-/, Ao. ; but from their history, use, and 
form, it seems probable that the last are of later formation, and arc 
not to be connected with the Semitic pronouns (chiefly of the 2ud 
person) resembling them. 


Demonstrative Pronouns* 

There are several series based on m. ^ ; f. / ; pi. n ; but n as a 
plural seems later .than the other two. From them are developed 
a weak demonstrative to which possessive suffixes can be attached, 
producing the definite and possessive articles (p\ f, n’, '*the,** 
fV/» “hi8,”pVs “her,” Ac.) of Middle Egyptian and the latev 
language. 
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NcfWM. 

Two genders, m. (ending ie, or nothin^), f. (ending 0* Three 
nngibers : singular, dual (m. iq/, f. ty, grao^ually became obsolete), 
nlural (m. vj ; f. wt). No oase-endings are recognizable, but oon- 
iitract forms— to judge by Coptic— were in use. Masculine and 
feminine noiinsofinstniment or material are formed from verbal 
roots by prefixing m ; e.g., m.8dm,t, ** stibium,'’ from sdnt, ** paint 
the eye."^ Substantives and adjectives are formed ih>m substan- 
tives and prepositions by the addition of in the masculine ; 
s.p., n.^, “dty,” fU.y, belonging to a city,” “citizen"; Ar, 
“upon," Jf.y (f. 1^.0 pl* “upMr." This is not unlike 

the Semitic nishe ending ip, ony (ap., Ar. htltd^ “ city," 

“ belonging to a city "). Adjectives follow the nouns they qualify. 

NuineraU. 

1, 10 * ; 2, ^ ; 8, JymJt ; 4, fdw ; 6, dvo ' ; 6, ; 7, ^ ; 8, ^mn ; 

9, ; 10. mi. 2, 6, 7, 8, and 0 (?) resemble Semitic numerals. 20 

and 80 (mb) had special names ; 40-90 were named as if plurals 
of the units 4-9, as in Semitic. 100, hU ; 1000, ^ ; 10,000, zV ; 
100,000, lifnw. 

Verba, 

The forms observable in hieroglyphic writing lead to the follow- 
ing classification : — 

Staono Yskbs. Biliteral 


Triliteral . 

* Quadriliteral 

Quinqueliteral 

Weak Vebbs. ii. geminatm , 


HI. 

in. luf. 


IV. inf. 


Often showing traces of an original 
HI. inf. ; in early times very 
rare. 

Very numerous. 

Generally formed by reduplication. 
In late Egyptian they wore no 
longer infiocted, and were con- 
jugated witli the help of pry, 
“do.” 

Properly triliterals, but, with the 
2nd or 8rd radical alike, these 
coalesced in many forms where 
no vowel iutorvoned, and gave 
the word the appearance of a 
bilitoral. 

Bare. 

Nunlerous. iii. w, and ni. y 
were unified early. Some 
very common verbs, “do," 
“give," “come,” “bring" 
are irregular. 

Partly derived from adjectival 
formations in p, from nouns and 
infinitives: — c.y., ^,yp, inf. 
by}d ; adj. bfP^V J verb (4 Ut.), 

Many verbs with weak consonants — ly, In;, ii. inf. (m[w]/), and 
those with N — are particularly difficult to trace accurately, owing 
to defective writing. 

It seems that all the above classes may be divided into two main 
groups, according to the form of the infinitive : — with masculiiio in- 
finitive the strong triliteral type, and with feminine infinitive the 
type of the iii. inf. The former group includes all except iii. inf., 
IV. inf., and the causative of the biliteraLs, which belong to the 
second group. 

It is probable that the verb had a special form denoting condi- 
tion, as in Arabic. There was a causative form prefixing i, and 
traces of forms rambling Piel and NipheU are observed. Some 
roots are reduplicated wholly or in part with a frequentative 
meaning, and there are traces of gemination of radicals. 

Psencto-Par^icip/s.—In very early texts this is tlic past indicative, 
but more commonly it is used in sentences such as, gwi-n-/ wy 
' h\kwyy “he found me I stood," “he found me standing." 
The indicative use was soon given up and the pseudo-participle was 
employed only as predicate, especially indicating a state ; c.g., ntr,t 
lm,ty^ “the goddess goes"; yw-kw^.ty^ “ thou art prosperous.” 
The endings wore almost entirely lost in New Egyptian. For early 
times they stand thus : — 


Sing. 3. masc. 
fern. 

2. masc. 

fern. 
1. c. 


p, late w, 

ty, 

ty- 

kwy. 


Dual wyy. 
tyyw. 


PI. w, 
ty, 

tywny, 

wyn. 


The pseudo-participle seems, by its inflection, to have been the 
perfect of the original Semitic conjugation. The simplest form 
being that of the 8rd person, it is best arranged like the corre- 
sponding tense in Semitio grammars, lieginning with that i^rson. 
There is no trace of the Semitic imperfect in Egyptian. The ordi- 
nary conjugation is formed quite dilTerontly. The verbal stem 
is here followed by the subject-suffix or substantive--^m-/, “he 


hears " ; “ idmw kn, “ the king hears.” It is varied by the addi- 
tion of particles, Ac., n, yn, iWy thus 

Idm-/, “he hears"; idm-u;-/, “he is heard" (pl. idm-yy-ki^ 
“they are heard"); “he is heard”; jitfm-?*-/, “ho 

heard"; “ho was heard"; also, idm^yn-f, 

idm-k*”/. Each form has special uses, generally difficult to dolino. 
4dni-/ seems rather to be imiicrfect, 4dr/t-n/ ]>erfoct, and generally 
to express the ])ast. Later, 4dm-/ is ordinarily expressed by i»cri* 
phrases ; but by the loss of n, 4dm-n/ became itsmf sdm-/, which 
IS the otdinary past in demotic. Coptic preserves forms of 

many verbs in its causative p;.y., TAIJljOC| “cause him to live," 

from Egyptian dy,t 'nA/h and, in its jtoriphrastic coi^ugation, the 
same forms of wn, “be,*’ and yn/, “do.’* With Sdm-f {kdmof) 
was a more emphatic form h at any rate in the weak 

verbs. 

The above, with the relative forms mentioned below, arc sup- 
posed by Enuan to be derived from the participle, which is placed 
first for emphasis: thus, kn^ “hearing is the king"; 

4dm-/, for adm-fy, “ hearing ho is." This Egyptian paraphrase of 
Bemitic is just like the Irish paraphrase of English, “ It is hearing 
he is.” 

The imperative shows no ending in the singular ; in the plural it 
has y, and later w ; cf. Semitic iiiiporative. 

The infinitive is of special iiniiortanco on account of its being 
preserved very fully in (Coptic. It is generally of masculine form, 
but femiiiiue in ill. inf. (as in Semitic), and in causatives of 
biliterals. 

There are relative forms of kim-f and fdni-n-fi respectively 
kdm,w-f (masc.), klmd n-f (fern.), &c. They are used wlieu the 
relative is the object of the relative sentence, or lias any otlier 
position than the subject. Thus 4(/m.^/ may mean “she whom 
he hears," “she who[8e praises] he hears,” “she [to] wiiom Jic 
hears [someone speaking], Ac. There arc close analogies between 
the function of the relative ]iarticles in Egyptian and Semitic ; and 
the Berber languages |K)sses8 a relative form of tlie verb. 

Those are active and passive, perfect and imper- 
fect, in the old language, but all are replaced by pcripiirascs in 
Coptic. 

Verbal Adjectives , — There is a peculiar formation, ^rndyfiy, “be 
who shall hoar," probably meaning originally “he is a hearer," 
kjm.ty being an adjective in y formed from a feminine (0 form 
of the infinitive, which is occasionally found even in triliteral 

verbs; the endings arc: sing., masc. fy/y, fcm. <y-4y; pl., 

masc. ty in, fcm. ty-k. It is found only in Old Egyptian. 

Particlca, — There seems to be no special formation for adverbs, 
and little use is made of adverbial expressions. Propositions, 
simple and compound, are numerous. Home of the commonest 
8im{)le propositions are n “for," r “to,” m “in, from," hr 
“ upon.*' A few enclitic conjunctions exist, but they are indefinite 
in meaning — M a vague “but," yrt a vague “moreover,” Ac. 

Coptic presents a remarkable contrast to Egyjitian in the })re- 
cision of its periphrastic conjugation. There arc two present 

tenses, an imperfect, two perfects, a jduiwfect, a present and a 

jiast frequentative, and three futures besiaes future jjorfect ; there 
are also conjunctive and optative forms. The negatives of sonic of 
these arc expressed by special prefixes. The gradual growth of 
these new forms can bo traced through all the siuges of Egyptian. 
Throughout the history of the language we note a tendency to 
periphrasis and pleonasm ; but then) was no great advance towanls 
preciaitm before demotic. In domotic there are distinguishable 
a present tense, imperfect, perfect, frequentative, future, future 
|)erfeot, conjunctive, and optative ; also present, ;»ast, and future 
negatives, Ac. The passive was extinct fcefore demotic ; domotic 
and Coptic express It, clumsily it must bo confessed, by an im- 
personal “they," e.ff,, “they bore him” stands for “ho was 
Wn.” 

It is worth noting how, in otlier departments besides the verb, 
the Egyptian language was far better adapted to practical ends during 
and alter the |)eriod of the Deltaic dynasties (XXIL-XXX.) than 
ever it was before. It was both simplified and enriched. The in- 
flections rapidly disappeared, and little was left of the distinctions 
between masculine ana feminine, sinmilar dual and plural — except 
in the pronouns. The dual number had been given up entirely at 
an earlier date. Tiie pronouns, both personal and demoustrative, 
retained their forms very fully. As prefixes, suffixes, and articles, 
they, together wdth some auxiliary verbs, provided the principal 
mechanism of the renovated languaw. An abundant supply of 
useful adverbs was gradually accumulated, as well as conjunctions, 
so far as the functions of the latter wore not already performed by 
the verbal prefixes. These great improvements in the lan^age 
corres[K>nd to groat changes in the economic condition of the * 
country ; they were the result of active trade and constant inter- 
course of all classes of Egyptians with foreigners firom Europe 
and Asia. Probably the best sta^e of Egyptian spMcli was that 
which immediately preceded Coptic. Tliough Coptic is here and 
there more exactly expressive than the best demotic, it was spoilt 

S. Ill — 92 
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by too much Greek, duplicating and too often ex]^lling native 
expreaeione that were already adequate for ito very simple re(iuire- 
mcnts. Above all, it is al)surdly and clumsily pleonastic. 

The Writing. 

The ancient Egyptian system of writing, so far as we 
know, originated, develoixxl, and finally expired strictly 
within the limits of the Nile Valley. The germ of its 
existence may have come from without, but, as we know 
it, it is (^sHentially Egyptian and intended for the expres- 
sion of the Egyjitian language. About the 2nd century 
B.C. the semi- barbarous inhabitants of Ethiopia contrived 
to atiapt it to tlieir own idiom in modified forms of hiero- 
glyjihic and demotic, which are still undecipherable, and 
the demotic writing of Ethiopia may have liocn employed 
as late as the 5th or 6th century A.i>. Egyptian hiercv 
glyphic was (larried liy conciuest into Syria, certainly 
under the XIX th Jly nasty, and again under the XXVlth 
for the engraving of Egyjitian inscriptions ; but in the 
earlier i)eriod tlie cuneiform syllabary, and in the later the 
“ i*haini(;ian ” alphabet, had obtained a firm hold there, and 
w(! may Iks suni that no attempt was made to substitute 
the l^gyptian system for either of these. In very early 
times a number of systems of writing already reigned in 
diliereiit countries forming a compact and not very large 
area— from South Arabia to Asia Minor, and from Persia 
to C^rete and Egypt. Whether they all sprang from one 
common stock of picture-writing we shall ])erha]Ks never 
know, nor can we as yet trace the influence which one 
great systtun may have luni on another. From the evi- 
dence at jiresent available, it -seems likely that Egyptian 
hieroglyjihic was not the direct ancestor of any system 
outside the valley of the Nile. 

Jt is (certain that the mode of writing in Egy])t from 
the IVth Dyniisty onwards was essentially the same as 
that which was extinguished by the fall of jwiganism in the 
4th century a.d. Its elements in the hieroglyphic form 
are pictorial, but each hierogly[)h has one or more well- 
(lefined functions, fixed by convention in such a manner 
tliat the higyptian language is (jxpressed word by W'ord. 
Although a picture sign may at times have embarrassed the 
skilled native reader ]>y offering a choice of fixed values or 
functions, it was never intended to convey merely an idea, 
so as to leave to him the task of ])utting the ide^ into Ids 
ow'ii words. How far this holds good for the ixjriod before 
the TVth Dynasty it is difficult to say. The known inscrijv 
tions of the earlier times an» so brief and so limited in range 
that the mode of writing them cannot yet Ihj fully investi- 
gated. As far back as the 1st Dynasty, phonograms (see 
below) were in full use. But the si)elling then was very con- 
cise : it is iK)ssibIc that some of the slighbjr words, such as 
prepositions, were omitted in the WTiting and were intended 
to be supplied from the context. Asa whole, we gain the 
impression that a really distinct and more jirimitive stagtJ 
of hi(?roglypJdc writing by a substantially vaguer notation 
of words lay not far behind the time of the 1st Dynasty. 

The employmonts of tho signs aro of three kinds : caolj represents 

(1) a whole wonl ; or (2) a sound as part of a word ; or (3J pictori- 

aliy defines the meaning of a word tho sound of which has 
already been given by a sign or group of signs preceding. For 
instance, is the conventional picture of a draughtboard 

(shown in plan), with the draughtsmen (shown in elevation) on its 
edge this sign (1) signifies the word mn, “set,” “ firm” ; or (2), 

in tho group represents the same sound as part of tho word 

“good’* ; or (3), in tho group aww mt^ it shows that 

the meaning is a “draughtboard,” or “draughts.” Thus signs, 
according to their employment, arc said to lie (1) “ word -signs,” 

(2) “ phonograms,” or (3) “ determinatives.” 

Word-Signs.— The woid-sign value of a sign is, in the first place, 


the name of the object it represents, or of some material, or 
quality, or action, or idea suggested by it. Thus ^ is i^, “ faoe ” ; 

a vase of ointment, is “ointment”; is ihdJb^ 

* * turn. ** Much investigation is still required to establish the origins' 
of the values of the signs ; in some cases the connexion between the 
pictures and the primary values seems to be curiously remote. 
Frobably all the signs in tho hieroglyphic signary can be em})loyed 
in their primary senee. The uw^wry value expresses tho conso- 
nantal root of the name, and any, or almost any, derivative from that 
root : as when ^ ^l^h a cake upon it, is not only 

an “offering-mat,” but also }\ip in the sense of “conciliation,” 
“peace,” “rest,” “eottiiig” (of tho sun), with many derivatives. 
In the third place, some signs may he itwntfti'red to express 
another root having the same consonants as tlie first : thus , 
the ear, by a play upon words can express not only “hear,** 
but also iaw, “paint tho eyes.” 

Phomoorams.— Only a limited number of signs are found with 
this use, but they arc of the greatest importance. By searcliiug 
throughout the wnolc mass of inscriptions, earlier than the periods 
of Greek and Roman rule, when groat liberties were taken with the 
writing, prolmbly no more than one hundred different phonograms 
can bo found. The number of those commonly employed in good 
writing is between seventy and eiKhiy. Tho most important phono- 
grams are tho uriiliteral or alphabetic signs, twenty-four in number 
in the Old Kingdom and without any lioniophoues : later these were 
increased by homophones to thirty. Of biliteral }>honograms — each 
expressing a combination of two consonants — there were about fifty 
commonly used ; some fifteen or twenty were rarely used. As 
Egyptian roots seldom exceeded three letters, there was no n'^ed for 
triliteral phonograms to siiell tliem. There is, liowevcr, one tri- 


literal phonogram, the eagle, 


tyw^ or iiu (?), used for the 


plural ending of adjectives in y formed from words ending in % 
(whether radiiial or the feminine ending). 

The phonetic values of the signs are derived from their word- 
sign valucH and consist usually of the bare root, though there aro 
rare examples of tlie retention of a fiexioual ending ; they often 
ignore also the weaker consonants of the root, and on the same 
principle reduce a repeated consonant to a singlc^^inc, as wdien tlie 
hoe K, bas tho phonetic value lin. The history of some of tho 
alphabetic signs is still very obscure, but a sufficient number of 
them have been explained to make it nearly certain that the values 
of all were obtained on tho same princi]>lcB.^ Some of the ancient 
words from which the phonetic values were derived probably fell 
very early into disuse, and miw never be discoverable in tho texts 
that have come down to us. The following are among those most 
easily explained : — 

^ , reed flower, value y and K ; from (| y\ “ reed.” 

(It seems as if tho two values y and K are obtained by choosing 
first one and then tho otlior of the two semi-consonants composing 
tho name.) 


forearm, 


value *(y) ; from 


-^,*(y), “hand.” 


, mouth, 


, r, “mouth.** 


, belly and teats,- & ; „ o | “belly.** 

(Tho feminine ending is hero, as usual, neglected.) 

CZ J, tank, value J; from ^ , I, “tank.” 


^ ,sloi)e, = n ^ 

(The doubled weak consonant is here neglected.) 


“slope,” 

“height." 


I, hand, 


value d; from 


, d,t, “hand.** 


, cobra, ss a ; „ 

For some alphabetic signs more than one likely origin might be 
found, while for others, again, no clear evidence of origin is yet 
forthcoming. 

^ “ Acropbony ** (giving to a sign the value of the first letter of its 
name) was indulged in only by priests of the latest age, inventing fan- 
tastic modes of writing their “ vain repetitions *’ on the temple walls. 





wtf “cobra.” 
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It has already been explained that the writing expresses only 
consonants. In the Orieoo • Roman period yarious imperfoct 
attempts were made to render the vowels in foreign names and 
w^rds by the seini-vowels as also by , the consonant 

• which n originally represented, having been reduced in speech 

by that time to tlio power of aleph only. Thus, UroXc/bMuot is 
spelt ^wrmya, Antoninus, *Nt*ivynwii or Ytilwynsy Ac, Ac. Much 
earlier, throughout the Nevr Kingdom, a special “syllabic*’ 
orthography w'as used for foreign names and words ; according to 
W. Mkxmdler (AsUn und JSuropay 1893, chap, v.), this represents 
an endeavour to express the vocalization ; but, if so, it was carried 
out with very little system. 

Dstxhminatives. — Almost any sign can be used as a determin- 
ative, but there are certain generic determinatives that are very 
common, e,g , : — 

A ; of all actions of the mouth— eating and speaking, likewise 
silence, and hunger. 

, ripple-lines ; of liquid. 

WWW 


, hide ; of animals, also leather, Ac. 
; of plants and fibres. 

; of flesh. 


, a sealed papyrus-roll ; of books, teaching, law, and of 
abstract ideas generally. 

Orthography. — The most primitive form of spoiling in the 
hieroglyphic svatem Avould bo by one sign for each word, and the 
inonumoiits of the Ist Dynasty show a decided tendency to this 
mode. Examples of it in later times aro preserved in the royal 
cartouches, for hern the monumental stylo demanded special con- 
ciseness. Thus, for instance, the name of Thothmos III.— 

MN-UPR-K— i« spelled (^0e=3^] |. (As K is the name of the 

Sun-god, with dhstomary deference to the deity it is written first 
though pronounced last. ) A number of common words— preposi- 
tions, Ac. — with only one consonant are sfiellod by single alpha- 
betic signs in ordinary writing. Word-signs used singly for the 
names of objects are generally marked with I in classical writing, 


as — , yby “heart,” ^ 


, 7tr, “face,** Ac. 


But the use of bare word-signs is not common. Flexional con- 
sonants are almost always marked by phonograms, except in very 

early times ; as when the feminine word = z,t, “cobra,** is 

spelled ^ . Also, if a sign had more than one value, a phono- 

gram would bo added to indicate which of its values was intended : 

thus ^ in ^ is Sw, “ he,” but in ^ it is Hn, “ king.” 

Further, owing to the vast number of signs emnloyed, to prevent 
confusion of one with another in rapid writing they wore generally 
provided with “phonetic complements,” a group ocing less easily 

misread than a single letter. JS,g, tvd, “command,” is regu- 
larly written ^ tod(w ) ; but J “ white,” is written 
J , hz{z). Redundance in writing is the rule ; for instance, b* 

is often spelled J Bilitoral phonograms are 

very rare as phonetic complements, nor are two biMtcral phono- 
grams employed together in writing tho radicals of a word. 

Spelling of words purely in phonetic or even alphabetic charac- 
ters is not uncommon, tne determinative being generally added. 
Thus in the pyramid texts we find in one copy of a text jpr, 

“become,** written in another ® Such variant spell- 
ings are veiy important for fixing the readings of wonl-signs. It 
is noteworthy tiiat though words were so freely spelled in alpha- 


betic characters, especially in the time of the Old Kingdom, no 
advance was ever made towards excluding the ouuibersonie word- 
signs and biliteral phonograms, which, by a judicious use of deter- 
minatives, might well have been rendered quite superfiuous. 

PALAiooiiAPfiY. — Hieroglyphic , — Tho main division is into 
monumental or opigraphic hieroglyphs and written hiero- 
glyphs. The former may be rendered by the 8culi>tor or 
the painter in stone, on wood, Ac*, with great delicacy of de- 
tail, or may be simply sunk or painttni in outline. Wiien fiin.>ly 
rendered they are ot great value to tho student investigating 
the origins of tlieir values. No other system of writing bear^ 
upon its face so clearly tiie histoiy of its dcveloiuncut as the 
Egyptian ; yet even in this a vast amount of work is still re- 
(juired to detect and disentangle the details. Monumental hiero- 
glyphic did not <-ca8o till tho 3rd century a.d. The written 
hieroglyphs, formed V»y tlie scribe with the reed |)eu on papyrus, 
leather, wooden tablets, Ac., have their outlines more or less 
abbreviated, producing eventually the cursive scripts hieratic and 
demotic. Tim written hieroglyjihs were cmployect at all iwriods, 
especially fur religious texts. 

Jfieratic , — A kind of cursive hieroglyphic or hieratic writing is 
found oven in tlio 1st Dynasty. In tho Middle Kingdom it is 
well characterized, and in its most cursive form seems liardly to 
retain any definable trace of the original hioroglypliic pictures. 
The style varies mueh at ditferent perils. 

Denwtk » — Widely varying degrees of cursivoiiess aro at all 
IMjriods observable m Ineratio ; but, about tho XXVlth Dynasty, 
which iiiaiigu rated a great commercial ora, there was somotlmig like 
a definite parting between the uncial liieraiio and the most cursive 
fomi afterwards known as demotic. The employuiont of tho one 
was thenceforth almost confined to the copying of religious texts 
on papyrus, wliilc the other was used for all common purposes. 
Towards the end of the Pbderaaic period, thougli bioroglypbie and 
liioratic continued to be employed, demotic became the medium for 
writing every class of text, literary and religious works as well os 
tho legal documents and letters, to whicli its use up to that time 
seems to have been practically limiterl. The cursive ligatures of 
old demotic* had given birth to new symbols which W'ero carefully 
and distinctly formed, and an epigra]>hic variety was engraved on 
stone, as in the case of the llosctta Stone itsolt. One of the most 
characteristic distinctions of later demotic is the minuteness of tho 
writing. 


Egypt had long l>een bilingual when, in i>apyri of the 
2nd century a.d., we begin to find transcripts of the 
Egyptian langiiagtj into Greek letters : so WTitten wo have 
a magical text and a lioroscojK), probably inadti by 
foreigners or for their use. The inlinitcj stiperiority of the 
Greek alphabet with its full notation of vowels was readily 
seen, but religious scruples as yet bamwl the way to its full 
adoption. The triumph of Christianity banished the old 
system once and for all ; even at tho l)eginning of tho 
4th century tho native Egyptian script scarcely survived 
north of tho Nubian frontier at Phihe ; a little later it 
expired entirely, leaving six signs tis a legacy to the 
Coptic alphalwt 

For investigations into the origins of hieroglyphs, see Petrie’s 
Medumy 1892, and tho Memoirs of tho Archseological Survey of 
the Egypt Exploration Fund, especially Beni J/asuny pt. iii., 
1896 ; A Collcclwnof/fkroghjphSy 1898 ; and TJusMastaha of Ptah- 
hetep ami Akhethetepy pt. i. 1900. (p, ll a.) 

Ehranfeldf formerly a town of Prussia, now united 
municipally with Cologne Population (1900), 

26,895. 

ElbonstOCk, a town of Germany, near the Mulde, 
1 7 miles south-south-oast by rail of tho town and in the 
circle of Zwickau, kingdom of Saxony. It is a principal 
seat of the tambour embroidery. Population (1890), 
7166; (1900), 7468. 


Eider, a river of Prussia, in the province of Schleswig- 
Holstein. It rises to the south of Kiel, flows first north, then 
west (with wide -sweeping curves), and after a course of 
117 miles enters the North Sea at Tunning. It is navigable 
up to Kendsburg, and is embanked through tho marshes, 
across which in its lower course it cuts its way. The 
Eider Canal, constructed in 1777-84, leaves the Eider 
at the point where it turns to the west and enters 
the Bay of Kiel at Holtenau. Length, 28 miles ; super- 
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ficial width, 100 feet; depth, 11} feet. It was hampered 
by six sluices, but was u^ annually by some 4000 
vessels. This was in 1887-95 converted into the Emi)eror 
William Canal, for which see Canals. 

ElIVsl TOW6r> — Erected for the Exposition of 
1889, the Eiffel Tower, in the Champ de Mars, Paris, 
is by far the highest artificial structure in the world, and 
its height of 300 metres (984 feet) surpasses that of the 
obelisk at Washington by 429 feet, and that of St. Paulas 
Cathedral by 580 feet. Its framework is com})osod essen- 
tially of four ujirights, which rise from the corners of a 
square measuring 100 metres on the side ; thus the area 
it covers at its base is nearly 2J acres. Those uprights 
are snp]>orted on huge piers of masonry and concrete, the 
foundations for which were carried down, by the aid of 
iron caissons and compressed air, to a dojith of about 15 
metres on the side next the Seine, and about 9 metres on 
the other side. At first they curve upwards at an angle 
of 54 ' ; then they gradually become straighter, until they 
unite ill a single shaft rather more than half-way up. The 
first ])latform, at a height of 57 metres, has an area of 5860 
Htpiare yards, and is reached either by staircases or lifts. 
The next, accessible by lifts only, is 115 metros up, and 
has an area of 3^2 square yards ; while the third, at 276, 
sujqiorts a })avilion cajiiable of holding 800 persons. 
Nearly 25 metros higher up still is the lantern, with 
a gallery 5 metros in diameter. The work of building 
this structure, which is mainly composed of iron lattice- 
work, was begun on 28th January 1887, and the full 
height was reached on 13th March 1889. Besides lieing 
of the sights of Paris, to which visitors resort in 
order to enjoy the extensive view that can be had from 
its higher galleries on a clear day, the tower is used to 
some extent for scientific and semi'Scientific purposes; 
thus meteorological observations are carried on. It 
formed the objective in the fiying-machine trials of October 
1901, when M. Santos-Dumont succeeded in winning the 
Doutsch jjrize with an air-ship designed and constructed 
by himself. The engineer under whose direction the 
tower was constructed was M. Alexandkk Gustave 
Eiffel (born at Dijon on 15th Deceml^er 1832), who had 
already had a wide exjKirience in the construction of large 
metal bridge.s, and who designed the huge sluices for the 
Panama Canal, in connexion with which there were the 
famous scandals in 1893. 

EllanburCp a town of Prussia, province of Saxony, 
31 miles by rail cast from Halle. It has manufactures of 
cloth, calico, chemicals, machinery, tobacco, and baskets, 
quilting, and brewing. Population (1885), 1 1,032; (1 900), 
15,145. 

EinbttCl^ a town of Prussia, province of Hanover, 
50 miles by rail south from Hanover. The municipal anti- 
quarian museum is preserved in the chapel (restored) of 
Zum Heiligen Geist. Hero are an engineering school and 
a textile school. Population (1885), 7091; (1900), 7974. 

EiSOnSiChp a town of Germany, second capital of 
the grand duchy of Saxe -Weimar, at the north-west 
foot of the Thuringian Forest, 32 miles by rail west 
from Erfurt. The Nicolai Kirche was restored in 1887, 
and Georg Kirche in 1899. There are monuments to 
Sebastian Bach (1884), to Luther (1895), and to the war 
of 1870-71. The house (now museum) in which Fritz 
lleuter lived (1863-74), his grave in the new church- 
yard, and the Bichard Wagner Museum should be men- 
tioned. At Eisenach are a school of forestry, a school of 
design and the industrial arts, teachers’ seminaries, an 
infirmary, and a prison. Population (1885), 19,743: 
(1901), 31,580. 


ElMn#rs (‘‘Iron ore”), a market-place and old 
mining town in tne government district of L^ben, Upper 
Styria, Austria, the chief centre of the Styrian iron industry. 
It is situated in a deep valley, dominate on the east by 
the Pfaffenstein (6140 feet) and on the west by the 
Kaiserschild (6830 feet). It has an interesting example 
of a medisev^ fortified church, a Gothic edifice founded 
by Budolph of Hapsbuig in the 13th century and re- 
built in the 16th. The &zberg, or Ore Mountain, which 
closes the valley on the south, furnishes such rich ore that 
it is quarried in the ojjen air like stone, in the summer 
months. There is documentary evidence of the mines 
having been worked as far back as the 12th century. 
They afford employment to two to three thousand hau^ 
in summer and about half as many in winter, and yield 
some 150,000 tons of iron per annum. Eisencrz possesses, 
in addition, twenty-five furnaces, which produce iron, and 
particularly steel, of exceptional excellence. It is con- 
nected with the neighbouring mining and smelting centre 
of Vordernl)erg, at the other side of the Erzberg (3000 
inhabitants), by a mountain railway bn the cogged-wheel 
system, with an average gradient of 68 : 1000. Population 
(1890), 5740; (1900), 6494. 

ElSlaboriy a town of Prussia, province of Saxony, 
24 miles by rail west by north from Halle. It was the 
birthplace and deathplace of Luther, to whom a monu- 
ment by Siemering was unveiled in 1883. Eisleben has 
a mining school, and is the scat of copper, silver, and 
iron mines, and of works for smelting the ore, and 
also produces flower and vegetable seeds. Population 
(1885), 23,175; (1900), 23,898. 

EkSltorinblirifi a district town of Bussia, 311 
miles by rail south-east of Perm, on the Isct river. It is 
the most imjwrtant and most rapidly doveSoping town of 
the Urals. Population (I860), 19,830 ; (1897), 55,488. 
It is the scat of the central mining administration, and has 
a mining chemical laboratory for the assay of gold extracted 
both in tho Urals and Siberia, a mining school, an ImptJrial 
stone-cutting factory, the Ural Society of Naturalists, a 
first-class magnetic and meteorological observatory, and 
many banks. Altogether, it is one of tho best provincial 
towns of Bussia. There are, besides, one large steam flour 
mill, candle works, several machinery works, woollen mills, 
j)a})or works, soap works, and tanneries, and many stone- 
cutting factories and workshops, the produce of which is 
widely exported. Altogether, over 2000 ]jersons work in 
the factories, and nearly as many in the workshops. Many 
of tho residents are engaged in gold mining. Tlie trade in 
goods exjjorted from the Urals and imported from Bussia 
is very large, and two imiK)rtant fairs are hold. Nearly 
40 gold and platinum mines, 32 iron works, and numbers 
of other works and factories are scattered in the district, 
while wheels, travelling Iwxos, all sorts of hardware, boots, 
and so on arc fabricated on a great scale in the villages. 

Ekfttorinodiftri a town of Bussia, North Caucasia, 
capital of the province of Kubafl, situated on the right 
bank of the Kubafl, 631 miles north-west of Tiflis, on the 
railway from Bostov to Novorossiysk, 85 miles by rail 
from this seaport. Founded in 1794 as a small fort, its 
population has grown from 9620 in 1860 to 65,700 in 
1897. It has gymnasia for boys and girls, various ])ro- 
fessional schools, an experimental fruit-farm, and a natural 
history museum. A considerable trade, especially in grain, 
is carried on by its merchants. 

EkAterlnO-NIkolSkayay a Cossack village of 
Bussia, province of the Amur, 340 miles below Blagovyes- 
chensk, at the spot where the Amur enters a gorge tibough 
which it pierces the Little Khingan. The ro^ which runs 
along the middle Amur ends at this spot, and when the 
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river carries ice in spring and winter, all communication 
with the lower Amur is practically interrupted there. 

II is the centre of government for the Amur Cossacks. 

► Population, about 2000. 

BkaterlnOSlaVp a province of South Russia, 
having Poltava and Kharkoff on the N., the Don province 
on the E., the Sea of Azov and Taurida on the S., and 
Khersofl on the W, Area, 24,478 square miles. Its surface 
is undulating prairie gently sloping south and north, with a 
few hills reaching 1320 ft. in the north-east, whore a gentle 
swelling (the Don Hills) compels the Don to make a great 
curve eastwards. Another rfw of hills, to^hich the east- 
ward bend of the Dnieper is due, rises in the west. These 
hills have a crystalline core (granites, syenites, and dioritos), 
while the surface strata are Car^niforous, Permian, 
Cretaceous, and Tertiary. The province is rich in 
minerals, especially in anthracite and coal, iron ores, and 
rock-salt. Granite, limestone, grindstone, slate, as also 
graphite, manganese, and mercury, are found. It is 
watered by the Dnieper, the Don, and their tributaries, 
and several affluents of the Sea of Azov. The soil is 
a very fertile black earth, but the crops have occa- 
sionally to suffer from droughts — the average yearly 
rainfall being only 16 inches. Forests are scarce. Popu- | 
latidh(1860), 1,138,760; (1897), 2,112,661— chiefly Little 
Russians, partly Great Russians, and some Greeks. The 
land is owned as follows : the peasants hold in communal 
ownership 37 per cent., and in private ownership 4 per 
cent. ; nobility, 31 per cent. ; German colonists, 9*5 per 
cent. ; Greeks, 7 iMsr cent. ; the remainder being owned by 
various i)ersons and companies. 

Wheat is grown extensively with the aid of modem machinery, 
and the averaco crops are 7,580,000 quarters of various cereals, 

577.000 quarters of potatoes, and about 1000 cwt. of tobacco. 
Vines have been grown lately. There were in 1896, 205,670 horses, 
053,770 horned cattle, and 2,174,350 sheep — nearly 6700 tons of 
raw wool being obtained every year. Mining attains every year 
more and more importance, the returns in South Russia (KKatrr< 
inoslav and Don) being, in 1896, coal from 83 mines, 2,926,000 
tons (12,000 workers) ; iron ore from 16 mines, 1,208,000 tons ; 
manganese ore (4 mines), 45,550 tons ; iron (all in Ekaterinoslav), 
608,600 tons ; steel, 51,100 tons ; rails, 246,000 tons ; iron goods, 

50.000 tons. Besides, mercury, ore, and fireclay are extracted. 
Nearly 40,000 persons find occupation in factories, of which the iron 
works and the 34 agricultural machinery works are the most import- 
ant, while ill the district of Mariupol tho making of agricultural 
implements and machinery has undergone a very great extension 
as a domestic industry in tho villages. Grain is exported to a 
very large extent (about 950,000 tons, and 520,000 tons in transit), 
vid the Dnieper, the Sebastopol railway, and the tsirt of Mariupol. 
Nearly 4000 boats and 1000 rafts are loaded and unloaded every 
year, carrying over 2,000,000 tons of goods (value 13,000,000 
roubles),' and giving occupation to 27,000 men. The port of 
Mariupol is visited every year by about 80 steamers and 40 sail- 
ing vessels engaged in foreign trade, and 1600 vessels engaged in 
coasting. Tho government is bettor provided with schools, 
gymnaina, professional and primary, than many other governments 
of Russia. The chief towns of its 8 districts are : Elcaterinoslav 
(121,216 inhabitants), Alexandrovsk (16,393), Bakhmut (19,416), 
Mariupol (81,772), Novomoskovsk (12,862), Pavlograd (17,188), 
Slavyauosetbsk (3120), and Verkhnednyeprovsk (11,607). 

(P. A. K.) 

Ekatarlnoslav. capital of the above province, on 
tho right bank of tho Dnieper, 607 miles by rail south- 
south-west of Moscow. It is a rapidly growing town, well 
provided with schools, including a number of professional 
ones, and is an important depot for timber shipped down 
the Dnieper, as also for grain. Its iron works, steam flour- 
mills, and agricultural machinery works give occupation 
to 5000 workers. Considerable trade is carried on in 
cattle, grain, and raw wool. Population (1861), 18,881, 
without suburbs ; (1897), 121,216. 


junction with Totma. It has steam flour-mills, and carries 
on a brisk trade in exporting corn. Population, 9776. 

The fariiouH Ananiinekiy Moghilnik (burial-place) ie on the 
right bank of the Kama, 3 miles from above the town. It was dis- 
covered in 1858, was excavated by Alabin, Lereh, and Nevo- 
struyefT, in charge of the Archscologieal Commission, and has since 
supplied extremely valuable collections of an*h»ological objects 
belonging to tho Stone, Bronze, and Iron Ages. It represented 
I first a mound, about 500 feet in oircumferenee, adorned with decor- 
ated stones (which Inive disappeared), and contained an inner 
wall, 65 feet in circuinference, made of unoernonted stone Hags. 
Nearly 50 skeletons were discnvored in it, mostly laid tqwn burned 
logs, surroundtHl wilh pots tilled with partially burned bones. A 
great variety of bronze decorations and glazed clay pearls were 
strewn round tho skeletons. Tho knives, dnggors, and arrow- 
yioints are of slate, bronze, and iron, the two last being very rough 
imitations of stone iinplemoiits. On one of the funeral flags tno 
imago of a man, without moustaches or beard, dressed in a costume 
and helmet recalling those of the Cireassians, was discovered. The 
exact period of Uiose funeral mounds is not known. 

Elastic SystemSa— In the article Elasticity 
{Eney, Brit, vol. vii.) there is an outline of the general 
mathematical theory of Elasticity, and an account of the 
results obtained by applying it to the solution of the very 
important problem of the tt)rsion of prisms. The present 
article is meant to supplement the former one by giving 
an account of some of tho results that have been arrived 
at in the application of the theory to other problems. 

1. Heontre of a Beam , — The simple theory of the bend- 
ing of a beam by applied couples has been explained in 
the original article, SS ‘'^>7-62. If M is the couple, the 
central lino of the beam is bent into a circle of radius 
EI/M, where E is the Young’s modulus of the material, 
and I is the moment of inertia of the cross-section about 
the axis through its centroid at right angles to the plane 
of flexure. This plane is supposed to contain one prin- 
cipal axis of inertia of each cross-section,’ and the locus of 
the perpendicular principal axes after flexure is a surface 
cutting the plane 
of flexure at right 
angles and known 
as tho “ neutral 
surface”; tho 
traces of this sur- 
face are dotted in 
Fig. 1. The quan- 
tity El is known 
as the flexural 
rigidity.” Tho 
applied couple M is balanced at any section by a couple 
arising from the stress exerted across the section. Sup- 
posing, to fix ideas, that the curve into which the central 
line is bent is concave downwards, the stress at any 
point above (below) the neutral surface is simple longi- 
tudinal tension (pressure) of amount per unit area equal 
to the product of M/I and the distance of the point 
from the neutral surface. Tho corresponding strain 
consists of extension (contraction) of the longitudinal 
flbres above (below) the neutral surface accompanied 
by lateral contraction (extension) of the perpendicular 
flbres, and the effect of the lateral strain is seen in the 
change of shape of tho section producing the anticlastic 
curvature of the beam (cf. Elasticity, Ericy, Brit, 
vol. vii. p. 809). The extension (contraction) of a 
longitudinal fibre distant y above (Mow) the neutral 
surface is My /El, and the lateral contraction (extension) 
is <rMy/EI, where <r is the ** Poisson’s ratio” of tho 
material (a fraction nearly equal to ^ for most hard 
solids). The displacements produced are — (1) a deflexion 
of the central line by which the centroid of each cross- 



ElftbUflpttf ft district town of Russia, government and i when thia is the case the beam is said to be bent in a ** principal 
279 miles south-east of Vyatka, on Kama river, near its I plane.” 
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section comes to its proper place on tbe curved central 
line ; (2) a rotation of the plane of each cross-section about 
the axis through its centroid at right angles to the plane 
of flexure, of such an amount as to place it at right angles 
to the curved central lino ; (3) a distortion of the shape of 
each cross-section in its own plane producing the anti- 
clastic curvature. 

2. That this theoiy requires modification when the load 
does not consist simply of terminal couples can be seen 
most easily by considering the problem of a beam loaded 
at one end with a weight W, and supported in a hori- 
asoutal position at its other end. The forces that are 
exerted at any section to balance the weight W, must 
reduce statically to a vortical force W and a couple, and 
these forces arise from the action of the part Ajt) on the part 
Bp (see Fig. 2), i,e., from the stresses across the section 
at p. The stress that sufilcos in the simpler problem gives 
rise to no verticjal force, and it is clear that in addition to 
lon^tudinal tensions and pressures there must bo shearing 
stresses at the cross-sections. The determination of the 
character of these, and of the corresjKmding strains and 
displacements, was effected by Haint-Venant and Clebsch 
for a number of forms of sections by means of an analysis 
of the same kind as that em})loycd in the solution of the 
torsion problem. 



3. Let I bo tho Icii^h of tho beam, x the distanoe of tbo section 
p from the fixed ond A, y ithc distance of any j)oint below the 
norixoiital [ilane through the centroid of tho section at A, then tlio 
bending moment at p is W(^ - x), and tho 
longitudinal tension 1’ at any point on 
the cross-section is -W(Z~a?)y/I, and 
this is related to the bending moment 
exactly as in the simpler problem. 

4. The expressions for tbe 
shearing stresses depend on 
the shape of tho cross-section. 
Taking tho beam to bo of 
isotropic material and the 
cross-section to be an ellipse 
of semiaxes a and b{Fig, 3), the 
a axis being vertical in the un- 
strained state, and drawing 
the axis z at right aiifflos to tho plane of 
flexure, the vertical shearing stress U at 
any point (y, z) on any cross-section is 

2 - ? /«) {2 ««(1 4- <r) -f -2ir )]. 

va*b( I + flr)(3a* + 6*) “ 



I Tho resultant of these stresses is W, but the 
amount at tho centroid, which is the maximum 
amount, exceeds the average amount, 'W/irab, 
Fig. 8. in tho ratio 

{4a2(l + (T ) + 26«} /(3a« + &»)(! + <r). 


Taking ers:}, this ratio is for a circle, nearly | for a flat elliptic 
bar with tho longest diameter vertical, nearly f for a flat elliptic 
bar with the longest diameter horizontal. 

In the same problem the horizontal shearing stress T at any 
point on any cross-section is of amount 

4W.»/z{«-’(l + *r) + 6»<T} 

” ira*6(l+<r)(8a-'+6*) * 


The resultant of those stresses vanishes ; but, taking as before 
and putting for the three oaaes above asxb, a^lOb, &=:iOa, 
tbe ratio of tbe maximum of this stress to the average vertical 
sheari^ stress has the values nearly A, and nearly 4. Thus tbo 
stress T is of considerable importance when the beam is a plank. 

As another example we may consider a circular tube of external 
radius Vq and internal radius We find 




and for a tube of radius r and small thickness t the value of ? and 
tho maximum values of U and T reduce apx)roximatoly to 


9 


p=-W(/-aj)y/irr»^ 

=W/irr/!, Tn.*.. = W/2irrL 


The greatest value of U is in this case approximately twice its 
average value, but it is possible tliat these results for the bepding 
of very thin tubes may bo seriously at fault if tho tube is not 
plugged, and if the load is not applied in the manner contemplated 
in the theory (of. § 9). In such coses the extensions and contrac- 
tions of tho longitudinal fibres may be practically confined to a 
small part of the material near the ends of the tube, while the rest 
of the tube is deformed without stretching. 

6. The shearing stresses U, T on tho cross-sectioiw are 
necessarily accompanied by shearing stresses on tho longi- 
tudinal sections, and on each such section the shearing 
stress is parallel to tho central line ; on a vertical section 
z s const, its amount at any point is T, and on a horizontal 
section y ~ const, its amount at any point is U, 

The internal stress at any point is completely determined 
by the components P, U, T, but these are not pj^ndpal 
ztrezms, Clebsch has given an elegant geometrical con- 
struction for determining the jirincipol stresses at any point 
when the values of P, U, T are known. 


From tho iKiint 0 (Fig. 4) draw lines OP, OU, OT, to represent 
the stresses P, U, T at 0, on the cross-section through 0, in magni- 
tude, direction and sense, and compound U and T into a resultant 
represented by OK ; the 

plane EOP is a i)riiicii)al IL 

plane of stress at 0, and 
tho princi|>al stress at right 
angles to this plane van- 
ishes. Take M the middle 
point of OP, and with centre 
M and radius ME describe 
a circle cutting tho line OP 
in A and B ; then OA and 
OB represent the magni- 
tudes of the two remaining 
principal stresses. On AB 
describe a rectangle ABDC 
BO that DC {lasses through 
£ ; then 00 is the direc- 



Fig. 4. 


tion of the principal stress represented in magnitude by OA, and 
OD is the direction of the principal stress represented in magni- 
tude by OB. 


6. As regards the strain in the beam, the longitudinal 
and lateral extensions and contractions depend on the 
bending moment in the same way as in the simpler prob- 
lem ; but, the bending moment being variable, the anti- 
clostic curvature produced is also variable. In addition to 
these extensions and contractions there are shearing strains 
corresponding to 'the shearing stresses T, U. The shear- 
ing strain corresponding to T consists of a relative sliding 
])arallel to the central line of dififerent longitudinal linear 
elements combined with a relative sliding in a transverse 
horizontal direction of elements of different cross-sections ; 
the latter of these is concerned in the production of those 
displacements by r^hich the variable anticlastic curvature 
is brought about ; to see the effect of the former we may 
most suitably consider for tbe case of an elliptic cross- 
section the distortion of the shape of a rectangular portion 


elaSitio systems 


735 



Fig. 6. 


of a plane of the material which in the natural state was 
iiorizontal ; all the boundaries of such a portion become 
parabolas of small curvature, 

which is variable along tlie length 

-T— I — j of the beam, anj the particular 
' ' effect under consideration is the 

change of the transverse horizontal 
linear elements from straight lines 
such as HK to parabolas such as 
H'K' (Fig. 5) ; the lines HL and 
KM are parallel to the central 
line, and the figure is drawn for 
a plane above the neutral plane. 
When the cross-section is not an 
ellipse the character of the strain is the same, but the 
curves are only approximately parabolic. 

The shearing strain corresiK)nding to U is a distortion 
which has the effect that the straight vertical filaments 
become curved lines 
which cut the longi- 
tudinal filaments 
obliquely, and thus 
the cross-sections do 
not remain plane, 
but become curved 
Burfaiees, and the 
tangent plane to any 
one of these surfaces 
at the centroid cuts 
the central line ob- 
liquely (Fig. 6). The 
angle between these 
tangent planes and 
the central line is 
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the same at Al points of the line ; and, denoting it by 
Jtt + 8^^, the value of is expressible aa 
shea ring atreaa at c ontroid 
rigidity of material ““ * 

and it thus depends on the shape of the cross-section ; for 
the elliptic section of § 4 its value is 
4W 2ft^(l4-«r ) + 6« . 

ETa6 3a* + 6* * 

for a circle with <r~ i, this becomes 7W/2E7ra“. The 
vertical filament through the centroid of any cross-section 
becomes a cubical parabola, as shown in Fig. 6, and the 
contour linos of the curved surface into whicli any cross- 
section is distorted are shown in Fig. 7 for a circular section. 

7. The deflexion of the beam is determined from the 
equation 

curvature of central lines: bending moment-r flexural rigidity, 

and the special con- 
ditions at the sup- 
ported end; there 
is no alteration 
of this statement 
on account of the 
shears. As regards 
the s|)ecial condi- 
tion at an end 
which is cTicastree, 
or built-in, Saint- 
Venant proposed to 
assume that the 
central tangent 
plane of the cross- 
section at the end 
is vertical ; with 




Pig»7. 


tangent to the central line at the end is inclined downwards 


and makes an angle with the horizontal (see Fig. 8); 
it is, however, improbable that this condition is exactly 
realized in practice. In the application of the theory to 
the experimental determination of Yoimg’s modulus, the 
small angle which the central line at the support makes 
with the horizontal is an unknown quantity, to be 
eliminated by observation of the deflexion at two or more 
points. 

8. We may suppose the displacement in a bent beam 

to be produced by the following operations : (1 ) the central 
line is deflected into its curved form, (2) the cross-scctions 
are rotated about axes through their centroids at right 
angles to the plane of flexure so as to make angles equal 
to with the central line, (3) each cross-section is 

distorted in its own plane in such a way that the appropriate 
variable anticlastic curvature is produced, (4) the cross- 
sections are further distorted into curved surfaces. The 
contour lines of Fig. 7 show the disturbance from the 
central tangent plane, not from the original vertical plane. 

9. Practical Applicatim of JSamt- Fenant’s Theory , — ‘ 
The theory above described is exact provided the forces 
applied to the loaded end, which have W for resultant, 
are distributed over the ter- 
minal section in a particular 
way, not likely to bo realized 
in practice; and the ai)pli- 
cation to practical problems 
depends on a principle due 
to Saint-Venant, to the effect 
that, except for compara- 
tively small portions of the 
beam near to the loaded and 
fixed ends, the resultant 
only is effective, and its , 
mode of distribution does 
not seriously affect the in- 
ternal strain and stress. In 
fact, the actual stress is that duo to forces with the required 
resultant distributed in the manner contemplated in the 
theory, superposed upon that due to a certain distribution 
of forces on each terminal section which, if applied to a 
rigid body, would keep it ui equilibrium ; according to 
Saint- Venant^s principle, the stresses and strains due to 
such distributions of force are unimportant exceyit near 
the ends. For this princijile to bo exactly applicable it is 
necessary that the length of the beam should be very 
great compared with any linear dimension of its cross- 
section ; for the practical application it is sufficient that 
the length should be about ten times the greatest 
diameter. 

10. The theoretical determination of the stress in a 
bent beam under conditions as to load and support other 
than those considered in §§ 2-8 is attended by difficulties 
which have not yet been surmounted, but the equation for 
the deflexion 

curvature of central line = bending moment v flexural rigidity 

is sufficiently exact whenever the length is a consider- 
able multiple of the greatest diameter of the cross- 
section. This result is imlicated by the theories of in- 
definitely thin wires developed by Kirchhoff and Boussinesq, 
and has been confirmed by special researches made by 
Pochhammer and Pearson. The equation for the deflexion 
above written is the basis of the treatment of continuous 
beams resting on three or more suyiports and carrying 
distributed loads. The calculation of the bending moment 
can bo replaced by a method of graphical construc- 
tion, due to Mohr, and depending on the two following 
theorems 

(I.) The curve of the central line of each span of a 


Fig. 8. 
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beam, when tha bending moment M is given, ^ is identical 
with the catenary or funicular curve passing through the 
ends of the span under a (fictitious) load per unit length 
of the span equal to M/EI, the horizontal tension in the 
funicular being unity. 

(II.) The directions of the tangents to this funicular 
curve at the ends of the span are the same for all statically 
equivalent systems of (fictitious) load. 

When M is known, the magnitude of the resultant 
shearing stress at any section is where x is 

measured along the beam. 

n. Let I be the length of a span of a loaded beam (Fig. 9), 
and Mg the betiding nioiuents at the ends, M the bending moment 
at a Bootlon distant z from the end (Mj), M' the bonding moment at 








Fig. 9. 

the same section when tliu same sijaii with the same load is simply 
supported ; then M is given by the formula 




+ Ma^ 


and thus a fictitious load statically equivalent to M/EI can be 
easily found when M' baa been found. If wo draw a curve (Fig. 10) 
to |>as8 through the ends of the span, so tliat its ordinate ropre* 
se:iU the value of M'/lill} the corresponding fictitious loads are 

statically equivalent 
to a single load, of 
amount represented 
1 ^ by the area of the 
* curve, placed at the 
_ point of the 8{)an ver- 
tically above the 
centre of gravity of this 
area. If PK is the 
ordinate of this curve, 
and if at the ends of 
the span wo erect 
ordiiistes in the pro|)er 
sense to represent 
^^8- M,/EI and Mg/EI, the 

bending iriomoiit at 

any point is represented by the length PQ.* For a uniformly liis- 
tributed load the curve of M' is a parabola M'= Jwa5(/-a’), where 
w is the load rsir unit of length ; and the statically equivalent 
ilctitious load is placed at the middle point Q of the 

span ; also the loads statically equivalent to the fictitious loads 
M](/-a;)//EI and Mg^r/ZEI are ^Mif/El and IMgf/EI placed at the 
points y, / of trisection of the span. The funicular polygon for 




the fictitious loads can thus be drawn, and the direction of the 
central line at the supports is determined when the bending 
moments at the supports are known. 

^ The sign of M is shown by the arrow-heads in Fig. 9, for which, 
with y downwards, 

Bt^+M = 0. 

* The figure is drawn for a case where the bending moment has the 
tame sign throughout. 



13. When them is more than one span the fiinioolan in qneathm 
may be drawn for each of the simns, and, if the bending moments 
at the ends of the extreme spans are known, the intermediate ones 
can be determined. This determination de^nds on two considera- 
tions : (1) the fictitious loads corresponding to the bending moment 
at any support are^proportional to the lengths of the snans which 
abut on that support ; (2) the sides of two funiculars that end at 
any support coincide in direction. Fig. 11 illustrates the method 
for the case of a uniform beam on three supports A, B, 0, the ends 
A and 0 being freely supported. There will be an unknown 
bending moment Mq at B, and the system* of fictitious loads is 
•^inAl^/El at G the middle point of AB, AwBC*/£l at G' the 
middle |>oint of BC, -^MoAB/Kl at g and -iM|,BC/El at g', 
where g and / are the points of trisection nearer to B of the spans 
AB, BC. The centre of gravity of the two latter is a fixed point 
independent of Mq, and the line VK of the figure is the vertical 
through this point. We draw AD and C£ to represent the loads 
at G and G' in majgnitudo ; then D and E are fixed points. Wo 
construct any triangle UVW 

whose sides UV, uW pass . 

through 1), B, and whose ver- A 
tices lie on the verticals gV, 

VK, p'W ; the point F whore 
VW meets DB is a fixed (loint, 
and the lines £F, DK are the 
two sides (2, 4) of the required 
funiculars which do not pass 
through A, ‘ B, or C. The re- 
maining sides 8, 5) can then 
be drawn, and the side 8 neces> 
sarily i)asscs through B ; for 
the triangle UVW and the triangle whose sides are 2, 3, 4 ure in 
perspective. 

The bonding moment is represented in the figure by the 
vertical lino BH where H is ou the continuation of the side 4, the 
scale being given by 

BH_ 4MoBC 

ce““;h,w^bc** 

this appears from the diagrams of forces, Fig. 12, in which the 
oblitiuo Hues are marked to correspond to the sides of the funiculars 
to wnich they are parallel. 

In the application of the method to more complicated cases there 
are two systems of fixed points corresponding to F, by means of 
which the sides of the funiculars are drawn. 



Fig. 12. 


13. Finite B&nding of Thin Mod , — The equation 
curvatures; bending moment-f- flexural rigidity 
may also be applied to the problem of the fiexure in a 
principal plane of a very thin rod or wire, for which the 
curvature need not bo small. When the forces that jim- 
duce the flexure are applied at the ends only, the curve 
into which the central line is bent is one of a definite 
family of curves, to which tho name elaetica has been 
given, and there is a division of the family into two 
species according as the external forces are applied directly 
to the ends or are applied to rigid arms attached to the 
ends ; the curves of the former species 
are characterized by the presence of 
inflexions at all the points at which 
they cut the line of action of the 
applied forces. 

Selecting this case for consideration, the 
problem of determining the form of the curve 
(cf. Fig. 18) is mathematically identical with 
the problem of determining the motion of a 
siinple circular pendulum oscillating through 
a finite angle, as is seen by comparing the 
differential equation of the curve 

EI^ + W sin 

with tho equation of motion of the pendulum 


The length L of th curve between two 
inflexions corresponds to the time of oscillation of the pendulum 
from rest to rest, and we thus have 

LV(W/EI)=2K, 

where K is the real quarter period of elliptic functions of modulns 

* Mo is taken to have, as it obviously has, the opposite sense to that 
shown in Fig. 9. 
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sinlof and a is the angle at which the curve cuts the line of 
action of the apjdied forces. Unless the length of the rod exceeds 
ir^/(EI/W) it will not bend under the force, but when the length 
is ffmt enough there mav be more than two points of inflexion 
aila more than one bay of the curve ; for n bays (ti+I inflexions) 
►the length must exceed nw,^(EI/W). Some of the forms of the 
curve are shown in ¥\g, 14. * 

For the form cf, in which two bays make a figure of eight, we 
have 

L<v^(W/EI)=4-6, «=130« 

approximately (see Hess, McUh, Ann, xxiii. , 1884). It is noteworthy 
that whenever the length and force admit of a sinuous form, such 
as a or 6, with more than two inflexions, there is also possible a 
crossed form, like e, with two inflexions only ; it is probable that 
the latter form is stable and the former unstable. 

14. The particular case of the above for which a is very 
Bmall is a curve of sines of small amplitude, and the result 

in this case has been ap- 
plied to the problem of the 
buckling of struts under 
thrust. When the strut, 
of length L', is maintained 
upright at its lower end, 
and loaded at jts upper 
end, it is simply com- 
pressed, unless 

L'2W>j7r2EI; 

for the lower end corre- 
sponds to a point at which 
the tangent is vertical on 
an elostica for which the 
lino of inflexions is also 
vertical, and thus the 
length must be half of one bay (Fig. 15, a). For greater 
lengths or load^ the strut tends to bend or buckle under the 
load ; for a very slight excess of above the 

theory on which the above discussion is founded, is not 
quite adequate, as it assumes the central line of the strut 
to be free from extension or contraction, and it is probable 
that bending without extension docs not take place when 
the length or the force exceeds the critical value but 
slightly. It should be noted also that the formula has 
no application to short struts, as the theory from which 
it is derived is founded 
on the assumption that 
the length is great com- 
pared with the diameter 
(cf. § 10). 

The condition of 
buckling, corresponding 
to the above, for a long 
strut, of length L\ when 
both ends are free to 
turn is I/2W>7r2EI ; for 
the central line forms a 
complete bay (Fig. 15, 
h ) ; if both ends are 
maintained in the same 
vertical line, the condi- 
tion is L'^W > 4w2EI, the central line forming a complete 
bay and two half bays (Fig. 15, c). 

15. In our consideration of flexure it has so far been 
supposed that the bending takes i)lacc in a principal 
plane. We may remove this restriction by resolving the 
forces that tend to produce bending into systems of forces 
acting in the two principal planes. To each plane there 
corresponds a particular flexural rigidity, and the systems 
of forces in the two planes give rise to independent 
systems of stress, strain, and displacement, which must be 
superposed in order to obtain the actual state. Applying 
this process to the problem of §§ 2-8, and supposing that I 
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one principal axis of a cross-section at its centroid makes 
an angle ^ with the vertical, then for any shape of section 
the neutral surface or locus of unextended fibres cuts the 
action in a line DD', which is conjugate to the vertical 
diameter CP with respect to any ellipse of inertia of the 
section. The central line is bent into a piano curve wliich 
is not in a vertical plane, but is in a plane through the 
line OY which is perpendicular to DD' (Fig. IG). 

16. Bmdinff nrd Tmi^ting of Thin -When a very 

thin rod or wire is bent and twisted by applied forces, 
the forces on any part of it limited by a normal section 
are balanced by the stresses across the section, and tliese 
stresses are statically equivalent to certain forces and 
couples at the centroid of the section ; wo shall call them 
the atreia-remltants and the stresS’ couples. The stress- 
couples consist of two flexural couples in the two principal 



torsional rigidity and the twist produced ; the torsional 
rigidity is exactly the same as for a straight rod of the 
same material and section twisted without bending, as in 
Saint-Veriant's torsion problem (Elasticity, A'wey. IM ,\ o \, 
vii. p. 812). The twist r is connected with the deformation 
of the wire in this way ; if we suppose a very small ring wliich 
fits the cross-section of the wire to be provided with a 
pointer in the direction of one principal axis, and to move 
along the wire with velocity Vj the pointer will rotate about 
the central line with angular velocity rv. The amount ^f 
the flexural couple for either princijial plane at any section 
is the product of the flexural rigidity for that plane, and the 
resolved part in that plane of the curvature of the central 
line at the centroid of the section ; the resolved part of 
the curvature along the normal to any plane is obtained 
by treating the curvature as a vector directed along the 
normal to the osculating plane and projecting this vector. 
The flexural couples reduce to a single couple in the oscu- 
lating piano pro])ortional to the curvature when the two 
flexural rigidities are equal, and in this case only. 

The stress- resultants across any section are shearing 
stresses in the two principal planes, and a tension or 
thrust along the central line ; when the stress-couples and 
the applied forces arc known these stress-resultants are 
determinate. The existence in particular of the resultant 
tension or thrust parallel to the central line does not imply 
sensible extension or contraction of the central filament, 
and the tension per unit area of the cross-section to which 

S. III. -93 
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it yrould be equivalent ia amall compared with the tensions 
and pressures in longitudinal filaments not passing through 
the centroid of the section; the moments of the latter 
tensions and pressures constitute the llexuraL couples. 

17. Wo consider, in particular, the case of a naturally 
straight spring or rod of circular section, radius c, and of 
homogeneous i 80 troj>ic material. The torsional rigidity is 
iE 7 rr^/(l + cr) ; and the flexural rigidity, which is the same 
for all planes through the central line, is ; we shall 
denote these by C and A respectively. The r^ may be 
held bent by suitable forces into a curve of double curva* 
ture with an amount of twist t, and then the torsional 
couple is Ot, and the flexural couple in the osculating 
I>lano is A/p, where p is the radius of circular curvature. 
Among the curves in which the rod can be held by forces 
and cou])les ap]jUed at its ends only, one is a circular 
helix ; and tlien the applied forces and couples are equi- 
valent to a wrench about the axis of the helix. 

Let a l>o the an/^1e aiul r tliu rudiiis of the lielix, so that p is 
r ; and hd K and K be tlie force and eoi]])lo of the wrench 
( 1 % 17 ). 

Thon tlie coni do formed by K and an equal and opposite force at 
any .sc(;tion and the couple K are equivalent to the torsional and 
flexiir/il cou])lcH at the section, and this gives the equations for 
11 and K 

. Mil a cos a 

K 5 A Cr - , 

i- ... r 

,, .coH'^’a . 

K = A f- Crain a. 

r 

Tlio thrust iKTosa any section is R airi a parallel to the tangent 
to the helix, ana the sheaving streaa- 
rosultant is li cos a at right atiglos to the 
oscuiAting plane. 

When the twist is such that, if the rod 
were simply unbent, it would also be 
untwisted, r is sin a oosa/r, and then, re- 
storing the values of A and CJ, wc have 

,, Kirc^ <r . o 
li= : . - sin a COS'* a, 

4r-* 1 + <r 

,, 1 + O' co.s° a 

Iv— ' — • cos a. 

l + o- 

IS. The theory of spiral springs 
sifibrds an application of these results. 
'Idle stress -couples called into play 
when a naturally helical spring (a, r) 
is held in the form of a helix (a , r ), 
are etiual to the difierences between 
those called into play when a straight 
rod of the same material and sec- 
tion is held in the first form, and 
those called into play when it is held in the second form. 

Thus the torsional couple is 

H a* sin a cos 



^/mia cr 

'I — 


-)■ 


COS' 

r 




and the flexural coupio is 

a(-" 

The wrench (R, K) along tlu^ axis by which tho spring cau bo held 
in the form (a', r') is given by tho cejuations 

. sin o' / CO.S® o' cos’-^ a \ ^ co.s o ' / si n o' cos a' 

= A 


Rs 


K=A COS 


Y CO.S® o' 

V ■>' "■ 
Vcc 


CO.S* ( 

r' 


os’-^ a \ 

T~') " 


V sin 


. Y sin o' 

‘"“i — 


sin a cos a 
?• 


cos 0 sill o cos 


)• 


When tho spring is slightly extended by an axial force -R, 
and there is no couple, so that K vanishes, and o', r', differ very 
little from o, r, it follows from those equations that tho axial 
elongation, dx, is coiiiiected witli the axial length jc and tho force 
F by the equation 

V — sin g 

”"4?* 1+0 cos- a X ’ 

.nd that tho loaded end is rotated about the axis of the helix 
h rough a small angle 


4<rFirr cos a 

the sense of the rotation being such that the spring becomes more 
tightly coiled. t 

19. A hori^mntal pointer attached to a vertical epiraP 
spring would oe made to rotate by loading the spring, 
and the angle through which it turns might be used to 
measure the load, at any rate, when the load is not too 
great; but a much more sensitive contrivance ia the 
twisted strip devised by Ayrton and Perry. A very thin, 
narrow rectangular strip of metal is given a permanent 
twist about its longitudinal middle line, and a pointer is 
attached to it at right angles to this line. When the 
strip is subjected to longitudinal tension the pointer 
rotates through a considerable angle. Bryan {PhU, 
Decettiber 1890) has succeeded in constructing a theory 
of the action of the strip, according to which it is regarded 
as a strip of plating in the form of a right helicoid, which, 
after extension of the middle line, becomes a portion of a 
slightly different helicoid ; on account of the thinness of 
the strip, the change of curvature of the surface is con- 
siderable^ even when the extension is small, and the 
pointer turns with the generators of the helicoid. 

Taking h for the breadth and t for the thickness of the strip, * 
and T for the ]>ermanont twist, the approximate formula for the 
;h which tho strip is untwisted on the application of 


angle 0 througl 
a load W was found to be 


WMl 


V 


30 J 


The (juantity hr which occurs in the formula is tho total twist in a 
lengtn of tho strip etpial to its breadth, and this will generally he 
very small ; if it is small of tho same order as tjh^ or a higher order, 
the formula becomes 4W6r(l + <r)l'Et\ with siiflicient approximation, 
and this result appears to bo in agreement with observations of the 
behaviour of such strips, ^ 

20. General Theorems , — Passing now from these ques- 
tions of flexure and torsion, we consider some results that 
can bo deduced from lb® general equations of equilibrium 
of an elastic solid body. 

The form of the general expression for the potential 
energy (Elasticity, Ency, Brit, vol. vii. p. 823) stored up 
in the strained body leads, by a general property of quad- 
ratic functions, to a reciprocal theorem relating to the efllects 
produced in the body by two different systems of forces, 
vix. : The whole work done by the forces of the first system 
acting over tho displacements produced by the forces of the 
second system is equal to the whole work done by the forces 
of the second system acting over the displacements produced 
by the forces of the first system. By a suitable choice of 
the second system of forces tho average values of the com- 
ponent stresses and strains 
produced by given forces, con- 
sidered as constituting the first 
system, can be obtained, oven 
when the distribution of tho 
stress and strain cannot be 
determined. 


Taking for example the problem 
presented by an isotropic body of 
any form* pressed between two 
parallel planes distant I apart 
(Fig. 18), and denoting the result- 
ant pressure by p, the diminution 
of volume is given by the 
equation 

- 3v=sfp/SXr, 

where h is tho modTilus of com- 
pression, equal to iE/(l - 2<rV Again, taking the problem of the 
changes produced ki a heavy body by different ways of supporting it ; 



Fig. 18. 


^ The line Joining the points of contact must be normal to the 
planes. 
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wbA the body is suspended from one or more points in a horizontal 
plane its volume is inoreased by 

mere W is the weight of the body, and h the depth of its centre 
of gravity below the plane ; when the body is 8up))orted by upward 
vertical pressures at one or more points in a horizontal plane the 
volume & diminished by 

where h* is the height of the centre of pavify above the plane ; if 
the body is a cylinder, of length I and section A, standing with 
its base on a smooth horizontal piano, its length is shortened by 
an amount 

-«:*W//2EA; 

if the same cylinder lies on the plane with its generators horizontal, 
its length is increased by an amount 

a/=:ffWV/EA. 


21. In recent years imi>ortaiit results have been found 
by considering the effects produced in an elastic solid by 
forces applied at isolated points. 

Taking the ease of a single force F applied at a point in the 
interior, it can be shown that the stress at a distance r from the 
point consists of 
(1) a radial pressure of amount 

2~<r F co»9 
i - e* 4r * 


(2) tension in all directions at right angles to the radius of amount 
1 - 2<r F 008 ^ 

• 2(1- 0”) 4ir ’ 

(8) shearing stress acting along the radius dr on the surface of 
the cone (9= const, and acting along the meridian d$ on the surface 
of the sphere r = const, of amount 

l-2<r F sind 
2 (1 -<r) 4w > * 

where B is the angle between the radius vector r and the lino of 

action of F. The line 
marked T in Fig. 19 shows 
the direction of this shear' 
ing stress on the spherical 
surfaoo. 

Thus the principal 
stresses are iu aud i)crpeii> 
dicular to the meridian 
plane, and the direction of 
one of those in the meri- 
dian plane is inclined to 
the radius vector r at an 
angle 

The corresponding dis- 
placement at any point is 
comi)oiiuded of a ra<iial 
displacement of amount 
l+ff F cos <9 
2(1 - <r) 4irK r 

and a displacement parallel to the line of action of F of amount 
(8-4<r)(l-f<r) F 1 
2 ( 1 -V) * AirK'r 

The effects of forces ajiplied at different points and in different 
directions can be obtained by summation, and the effect of con- 
tinuously distributed forces can be obtained by integration. 



22. The stress system considered in the last section is 
equivalent, on the plane 
through the origin at 
right angles to the line 
of action of F, to a 
pressure of magnitude 
at the origin and a 
radial shearing stress of 

amount gjTf' 5^. and. 

by the application of 
this system of tractions 
to a solid bounded by a 
plane, the displacement just described would be produced. 
There is also another (Fig. 20) stress system for a solid 



so bounded which is equivalent, on the same plane, to 
a pwssure at the origin, and a radial shearing stress pro- 
portional to l/r2, but these are in the ratio 27r : v \ instead 
of being in the ratio 4ir(l - cr) ; (1 - 2<r)r 

The second stress system consists of 

(1) radial pressure FV“*, 

(2) tension in the meridian plane across the radius vector of 
amount 

cos 01 {I f cos B), 

(8) tension across the meridian plane of amount 
F'r-'7(1 + cos f?), 

(4) shearing stress as in the last sectiou of amount 


FV-a sin B/^X *f cos B\ 

and the stress across the plane boundary consists of a pressure of 
magnitude 2irF' and a radial shoaring stress of amount 1 f 

then we superpose the component stresses of the last section nmlli- 
plied by 4(1 - a‘)W/F, and the component stresses here written down 
multi)>lied by -(1 -2<r)W/27rF', the stress on the plane boundary 
will reduce to a single pressure Vi at the origin. We shall thus 
obtain the stress system at any ])oint duo to such a force njiplird 
at one |)oint of the noundary. 

In the stress system thus arrived at the stress across any jilaiic 
parallel to the boundary is directed away from the place where W 
IS supported, and its amount is 8Wi*ob®tf/2irr*. The corresponding 
displacement consists of 

(1) a horizontal displacement radially outwards from the vertical 
through the origin of amount 

W(l4-(r)8inf? / . 1 - 2«r \ 

(2) a vertical displacement downwards of amount 

W(l+jr) 

2irEr 


{2(1-0 + co82^}. 


The effects produced by a system of loads on a solid bounded by a 
plane can be deduced. 

23, The results stated in the last section have been ap- 
plied to give an account of the nature of the actions con- 
cerned in the impact of two solid bodies. The dissipation 
of energy involved in the impact is neglected, and the 
pressure between the bodies at any instant during the 
impact is equal to the rale of destruction of momentum 
of either along the normal to the plane of contact drawn 
towards the interior of the other. It has been shown that 
in general the bodies come into contac^^ over a small area 
bounded by an ellipse, and remain in contact for a time 
which varies inversely as the fifth root of the initial 
relative velocity. 

For equal spheres of the same material, with impinging 

directly with relative velocity r, Ibn patches that come into 
contact are circles of radius 



where r is the radius of either, and V is the velocity of longi- 
tudinal waves in a thin bar of the material. The duration of the 
impact is approximately 

*3757rn»» r 
128 ) 


(2 


V 

•9432) f- 


For two steel spheres of the size of the earth impinging wdth a 
velocity of 10 mm. per second the duration of the impact would be 
about twenty-seven liours. The fact that the diirutioii of iriqMiet 
is, for moderate velocities, a considerable multijilo of the time 
taken by a wave of compression to travel through cither of two 
impinging bodies has been ascertained experinumtally,*^ and con- 
stitutes the reason for tlie adcfiuacy of the statical theory liero 
described. 


24. Spheres and Cylinders. — Simple results can be 
found for spherical and cylindrical bodies strained by 
radial forces. 


For a sphere of radius a, and of homogeneous isotropic material 
of density p, strained by the mutual gravitation of its parts, tlie 
stress at a distance r from the centre consists of 

(1) uniform hydrostatic prossuro of amount ^pa(3 - v)/{l - ff), 

(2) radial tension of amount TVjJ^p(r*/»)(3 ’"«’)/( 1 

* Of. Auerbach In Wlnkelmann’s Handbuch der Phynk, i. 803. 
Breslau, 1891. 
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(3) uniform tension at right angles to the radios vector of 
amount Al?p(r*/a)(l + 3»)/<l-<r), 

where g is the value of gravity at the surface. The corresponding 
strains consist of 

(1) uniform contraction of all lines of the body of amount 

(2) radial extension of amount AA;“\</p(r®/a)(l +«•)/(! -fl-), 

(3) extension in any direction at right angles to the radius 
vector of amount 

where k is the modulus of compression. Tlie volume is diminished 
hy the fraction gpa.l&k of itself. The parts of the radii veotores within 
the sphere r5s:a{(3 ~<r)/(8-f 3<r)}i/=' are contracted, and the parts 
without this sphere are extended. The a])plication of the i^ve 
results to the state of the interior of the earth is restricted by the 
circumstance that, unless the modulus of compression is much 
gre.iter than that of any known material, the stresses and strains 
expressed above would, in a sphere of the size of the earth, greatly 
exceed the elastic limits. 

2.'>. In a s]))itiricnl shell of honiogcncouB isotropic material, of 
internal radius rj and external radius r^, subjected to pressure 7)0 
on the outer surface, and Pi on the inner surface, the stress at any 
point distant r from the centre conaiats of 

(1) uniform tension in all directions of amount 

as 

(2) radial prcjssuro of amount 

(3) tension in all directions at right angles to the radius vector 
of amount 


1 

2 ^ a , - a ^ * 


The (!orrcapondiug strains consist of 

(1 ) uniform cx-leiision of nil lines of the body of amount 

3Ar ’ 

(2) i*adial contraction of amount , 

(3) extension in all directions at right angles to the radius 
vector of amount 

4m '/’u* - r* * 

whom M in the modulus of rigidity of the material, =iE/(l+<r). 
The volume included between the two surfaces of the tody is 


increased hy the fraction 


-?W 


of itself, and the volume 


within the inner surfaco is increased by tlie fraction 
♦Kpi - Mo) >0^ 

4m /v‘- 

of itself. For a shell subject only to internal pressure p the 
greatest extension is the extoiisioii at right angles to the railius at 
the inner surface, and its amount is 

V'lA- 7 -jV ’ 

the greatest tension is tlio transverse tension at the inner surface, 
and its amount is p(iro* + rj'*)/(ry*- r/*). 

20. In the problem of a cylindrical shell under pressure a com- 
plication may arise from the elfects of the ends ; hut when the 
ends are free froTii stress the solution is very simple. With nota- 
tion similar to that in S 25 it can bo shown that the stress at a 
distance r from the axis consists of 
(1) uniform tension in all directions at right angles to the axis 
of amount 


(2) radial })rcsaure of amount > 

(3) hoop tension numerically eijual to tliis radial pressure. 

The corresponding strains consist of 

(1) uniform extension of nil lines of the material at right angles 
to the axis of amount 

? ” f * V ® 

(2) radial contraction of amount 

l±f. 

. (3) extension along the circular filaments numerically equal to I 
, this radial contraction, 
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(4) ultiform oontraotioii of the longitudinal filaments of am^t 


¥ 




For a shell subject only to internal pressure p the greatelk 
extension is the oireumrorential extension at the inner surface, 
and its amount is *' 

the greatest tension is the hoop tension at the inner surface, and 
its amount is p{rQ ^ + . 

27. The results just obtained have been applied to gun 
construction ; we may consider that one cylinder is heated 
so as to slip over another upon which it shrinks by cooling, 
BO that the two form a single body in a condition of 
initial stress. 

We take P as the measure of the pressure between the two, and 
p for the pressure within the inner cylinder by which the system 
is afterwards strained, and denote by r' the radius of the oommou 
surface. To obtain the stress at any point we superpose the 

system consisting of radial pressure ^^'id hoop tension 

r* r0 r-i 

y a ^ a .L ^ 

jyX - <! — 1; ^,pon a system which, for the outer cylinder, consists 
r“ Tq* - Ti* 

^ f r'® r® + r® 

of radial pressure P^ *”d hoop tension P-^ ^ 

** y'a ^8 _ y. a 

and, for the inner cylinder consists of radial pressure P-^j 


and hoop tension -*P- 


/® r® + r,* 


The hoop tension at the inner 


surface is less tlian it would be for a tube of equal thickness 
without initial stress in the ratio 


P + r 


2 /® 

it ^'2 . 




This shows how the strength of the tube is increased by the initial 
stress. 

28. The problem of determining the distribution of 
stress and strain in a circular cylinder, rotating about its 
axis, has not yet 1)cen completely solved, but solutions 
have boon obtained which are sufficiently exact for the two 
special coses of a thin disk and a long shaft. 

Suppose that a circular disk of radius a and thickness 2/, and of 
density p, rotates about its axis with angular velocity w, and consider 
the following systems of superposed stresses at any point distant r 
from the axis and z from the middle ]>lane : 

(1) uniform tension in all directions at right angles to the axis 
of amount iu)^pa^(3 + a-), 

(2) radial pressure of amount J«®pr®(3 + a), 

(3) pressure alon^ the circular filaments of amount iw®pr®(l -I- 3(r), 

(4) uniform tension in all directions at right angles to the axis 

of amount 3s®)<f(l -}-or)/(l - o-). 

The corresponding strains may be expressed as 

(1) uniform extension of all filaments at right angles to the axis 
of amount 

(2) radial contraction of amount 

(3) contraction along the circular fiUnicnts of amount 


1 




(4) extension of all filaments at right angles to the axis of 
amount 

ij(.«p(P-3iV(l+.), 

(5) contraction of the filaments normal to the plane of the disk 
of amount 

•jT iw»))0»(3 +<r)-g + <r) + - 3£> '• 

The greatest extension is the circumferential extension near the 
centre, and its amount is 


(3 „ <r(l+flr) „ 

Sr u>‘pa’‘+-~afr‘^P^‘ 


8E 6E 

The longitudinal contraction is required to make the plane faces 
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1 disk fr<ee from preuure, and the termi in I and z enable na 
oid ahearing atreaa on any oyUndrioal aurfaoe. The mtem of 
and atraina thua eKpreaaed aatiafiea all the conditiona, 
that there ia a small radial tension on the bounding 
•Krfaoe of amount per unit area ( Vi* - 8a?*)(r(l + e^)/(l - a-). The 
reaoltant of these streaaea on any part of the edi^ of the disk 
vaniahea, and the stress in question is very snfall in oompariaon 
with the other stresses involved when the disk is thin ; we may 
conclude that for a thin dbk the expressions given represent the 
actual condition at all points which are not^ery close to the edge 
(of. § 9). The effect of the longitudinal contraction is that the 
plane faces become slightly concave (Fig. 21). 

In problems of the kind just consider^, where the stress consists 
simply of a radial tension P and a circumferential tension Q, which 

are functions of r and s, the 
str^B components, besides 
satisfying the equations of equi- 
librium, are also subject to 
two oonditions of comjMitibiliiy 
which can be expressed in the 
forms 

r or or 

Q) 

29. The corresponding solu- 
tion for a disk with a circular 
(ixle-hole (radius 6) will be ob- 
tained from that given in the 
last section by super]) 08 ing the 
• Fig. 21. following system of additional 

stresses : 

(1) radial tension of amount i«*p6'^(l --tt‘7r2)(3 + <r), 

(2) tension along the circular filaments of amount 

iwV*(l + aVO(3 + <r); 
and tlie corresponding additional strains are 

(1) radial contraction of amount 

(2) cxtcnsion«aloDg the circular filaments of amount 




(8) contraction of the filaments parallel to the axis of amount 
<r(3-l-<r) „ ,5 


Again, the greatest extension is the circumferential extension at 
the inner surface, and, when the hole is very small, its amount is 
nearly double what it w’ould bo for a complete disk, 

30. In the problem of the rotating sliaft wo have the following 
stress-system : 

(1) r^ial tension of amount ~«r), 

(2) circumferential tension of amount 

i«V{a2(3 - 2<r)/(l - a) - r“(l + 2<r)/{l - <r )} , 

(3) longitudinal tension of amount - <r). 

The resultant longitudinal tension at any normal section 
vanishes, and the radial tension vanishes at the bounding surface ; 
and thus the expressions hero given may be taken to represent the 
actual condition at all points whicli are not very close to the ends 
of the shaft. The contraction of the longitudinal filaments is 
uniform and equal to ^w'^paV/E. The greatest extension in the 
rotating shaft ia the circumferential extension close to the axis, 
and its amount is - 6(r)/£(l - <r). 

The value of any theory of the strength of long rotating shafts 
founded on these formulae is diminished by the circumstaiicc that 
at sufliciently high speeds the shaft may tend to take up a curvctl 
form, the straight form being unstable. The shaft is then said to 
whirl. This occurs when the period of rotation of the shaft is very 
nearly coincident with one of its periods of lateral vibratiqu. (See 
Greeuhill, /Voc. Inst. Meeh, Engineers^ April 1883.) The lowest 
speed at which whirling can take place in a shaft of length 
freely supported at its ends, is given by the formula 
c.i*p=:iEa»(r/i)<. * 

As in § 14, this formula should not be applied unless the length of 
the shaft is a considerable multiple of its diameter. It implies that 
whirling is to be expected whenever w approaches this critical value. 

31. Thin Plate mdtr Prezmre , — The theory of the de- 
formation of plates, whether plane or curved, is very intri- 
cate, partly because of the complexity of the kinematical 
relations involved. We shall here indicate the nature of the 


SYSTEMS 741 

eff(^ produced in a thin plane plate, of isotropic material, 
which is slightly bent by pressure. This theory should 
have an application to the stress produced in a ship’s 
plates. In the problem of the cylinder (§ 26) the most 
im^rtant stress is the circumferential tension, counter- 
acting the tendency of the circular filaments to expand 
under the pressure ; but in the problem of a piano plate 
some of the filaments parallel to the plane of the plate are 
extended and others are contracted, so that the tensions 
and pressures along them give rise to resultant couples but 
not to resultant forces. Whatever forces are applied to 
bend the plate, these couples are alw^ays expressible in terms 
of the principal curvatures produced in the surface which, 
before strain, was the middle plane of the plate. The 
simplest case is that of a rectangular plate, bent by a dis- 
tribution of couples applied to its edges, so that the 
middle surface becomes a cylinder of large radius R ; 
the requisite couple per unit of length of the straight 
edges is of amount C/K, where C is a certain constant ; 
and the requisite couple per unit of length of the circular 
edges is of amount Co-/K, the latter being required to 
resist the tendency to anticlastic curvature (cf. §1). If 
normal sections of the i)late are supposed drawn through 
the generators and circular sections of the cylinder, the 
action of the neighbouring portions on any portion so 
bounded involves flexural couples of the above amounts. 
When the jdate is bent in any manner, the curvature 
]>roduced at each section of the middle surface may be 
regarded as arising from the 'superposition of two cylin- 
drical curvatures ; and the flexural couples across normal 
sections through the lines of curvature, estimated per 
unit of length of those lines, are C(l/Ri + a-/]ly) and 
C( 1 /R 2 + «*/Rj), where Rj and Ry are the principal radii 
of curvature. The value of 0 for a plate of small thick- 

ness 24 is - nr^), Exactly as in the problem of 

the beam (Si§ 2, 10), the action between neighbouring por- 
tions of the plate generally involves shearing stresses 
across normal sections as well as flexural couples ; and 
the resultants of these stresses are determined by the 
conditions that, with the flexural couples, they balanoo 
the forces applied to bend the i)late. 

32. To express tliis theory aTmlytieally, h ! tlio middle plane of 
the ]ilatc in the unstrained position be taken as llio jdaneol [A ?/), 
and let normal seutions at right angles to the axes of and // be 
drawn through any point. After strain let -w be the dis]»laeenient 
of this ))oiiit in the direction perpendicular to the j)lanc:, marked 
p in Fig. 22. If the axes of x and y were parallel t j the lines of 
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tlie flexural couple across a section normal to either axis has a 
component about that axis as well as a component about the jicr* 
penaicular axis. Considering an element AJiCD of the section at 
right angles to the axis of x, contained between two lines near 
together and perpendicular to the middle plane, the action of tlie 
portion of the plate to the right upon the portion t^ the left, 
across the element, gives rise to a couple about the middle line 
(y) of amount, estimated j>cr unit of length of that line, equal 

], say, and to a couple, similarly estimated, 
about the normal (x) of amount “ 

corresponding coujdes on an element of a section at right angles 
to the axis ofy, estimated per unit of length of the axis of as, are 

ofaraounts-Cf ^ ~^***y* resultant 

S. of the shearing stresses on the element ABCD, estimated as 

0G 0H 

before, is given by the equation Si = -g;- 0 ^ (of. § 10 ), and the 
oorresiionding resultant Sj for an element perpendicular to the 
axis of y is given by the equation 83 = plate 

is bent b^ a pressure p jtor unit of area, the equation of equili- 
brium is ^ f or, ill terms of w, 

This equation, ioguther with the s|)ecial conditions at the rim, 
sufllces for tlio determination of v;, and then all the quantities 
here introduced are determined. Further, the most important 
of the stre 8 S-com])otientB are those which act across elements of 
normal sections : the tension in direction x, at a distance z from 
the middle plane measured in the direction of jp, is of amount 

~ ® corresponding tension in direc- 

tion 1 / ; the shearing stress ])arallol to 1 / on planes a; 5 = const, and 
parallel to x on pianos y= const, is of amount 

tiiese tensions and shearing stresses arc equivalent to two principal 
tensions, in the directions of the lines of curvature of the surface 
into which the middle plane is bent, and they give rise to the 
flexural couples. 

33. Ill tlic special example of a circular plate, of radius a, sup- 
ported at the rim, and held bent by a uniform pressure p, the 
value of w at a point distant r from the axis is 

64 c^“ ’ )’ 

and the most important of the stress components is the radial 
tension, of wliicli the amount at any point is s!,(3 + <r)ps(a*’-r®)/^’; 

the maximum radial tension is about 7 :{alhfp^ and, when the 

o 

thick iioss is small compared with the diameter, this is a large 
iiuiltiple of p. 


A UTiiouiTiKs. — The analysis requisite to prove most of the results 
stated in this article is given by Love, Matfmnatical Theory of 
JClfisUcUti, Cambridge, 1802, 1893. Reference may also bo made to 
Jh >u.s.siN E.SO, AppheaUon des poteiUielSf Paris, 1885 ; Clkbsch, Thcorie 
dur Klastkiitit fester Kiirper^ Leipzig, 1862 (Saint-Venant’s edition, 
Paris, 1883) ; Tiiomsom and Tait, Natural Philosophy^ Cambridge, 
1870, 1883 ; Todihtnter and PrausOxV, History of the Theory of 
Elasticity, Cambridge, 1886-93 ; PocH HAMMER, QleichgewicM des 
eloMischcu Stakes, Kiel, 1879 ; Curke, “Changes in the Dimensions 
of Elastic Solids due to given Systems of Forces,” 7'rans, Camh. Phil, 
Soc. XV., 1802 ; “On Thin Rotating Isotropic Disks,” iVf/c. Camh, 
Phil, Soc. vii., 1801 ; “ Long rotating Circular Cylinders,” /Vor. 
Camh, Phil. Soc, vii., 1892 ; Hertz, “Uber die BerUbning fester 
elastischer Kbrpcr,” CrcllCj xcii., 1881 ; Michell, “On the Direct 
Det(?rm illation of Stress in an Elastic Solid ...” and other laqiers 
inPror. Pond. Math, Soc, xxxi. xxxii., 1809-1900 ; Pearson, “On 
the Flexure of Heavy Beams subjected to Continuous Systems of 
Load,” Quart, Joum, Math, xxiv., 1889 ; Pearson and Filon, same 
title, Qtuirt. Joum, Math, xxxi., 1899. (a. E. H. L.) 

Elba, an island of Italy, belonging to the province of 
Leghorn, 4 miles from the nearest point of the mainland 
(Piombino), and 35 miles south from Leghorn. Iron is 
not only mined, but since 1900 smelted, in Elba. Iron 
ore, wine, and salt are exported to the average (1891-98) 
value of .£197,250 (£244,000 in 1899). The shipping 
which cleared from the various ports increased from 2692 
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vessels of 209,500 tons in 1891 to 3004 of 568)930\tons 
in 1899. There is an institute of viticulture. On ^;hi8 
and the neighbouring island of I^ianosa there are coni)‘ct 
prisons, in which from 3000 to 4000 convicts are lodg^. 
The principal towns are Fortofemgo (population, 3737 in 
1881), Marciada (5444), Portolungone (4172), and Bio 
Marina (2964). Population of the island, about 27,000. 

Elb6 (the Albis of the Bomans), one of the most im- 
portant rivers of Central Europe. It rises in Bohemia, in 
the upper gathering-grounds of the Biesengebirge, its chief 
feeders being the Weisswasscr, which originates near the 
kingly Schneekoppe, at an altitude of about 4600 feet, 
and the Elbseifen, which is formed in the same neighbour- 
hood, but at a little lower elevation. After plunging 
down the 140 feet of the Elbfall, the latter stream unites 
with the steep torrential Weisswasser at Madelstcgbaude, 
at an altitude of 2230 feet, and thereafter the united stream 
of the Mbe pursues a southerly course, emerging from the 
mountain gll^ns at Hohenelbe (1495 feet), and continuing 
on at a sol^rer i>ace to Pardubitz, where it turns shaiqdy to 
the west, and at Kolin (730 feet), some 27 miles farther 
on, bends' gradually towards the north-west. A little 
above Brandcis it picks up the Iser, which, like itself, 
comes down from the Ricseugebirge, and at Melnik it has 
its stream more than doubled in volume by the Mo^dau, 
a river which winds northwards through the heart of 
Bohemia in a sinuous, trough-like channel carved through 
the plateaux. Some miles lower down, at Leitmeritz 
(433 feet), the waters of the Elbe are tinted by the reddish 
Eger, a stream which drains the southern slopes of the 
Erzgebirge. Thus augumented, and swollen into a stream 
140 yards wide, the Elbe carves a path through the 
basaltic mass of the Mittelgebirge, churning its way 
through a deep, narrow rocky gorge. Then the river 
winds through thq fantastically sculptured sandstone 
mountains of the “Saxon Switzerland,” washing succes- 
sively tlie feet of the lofty Lilienstein (932 feet above the 
Elbe), the scene of one of Frederick the Great^s military 
exploits in the Seven Years' War, Konigstein (797 feet 
above the Elbe), where in times of war jSixony has more 
than once stored her national purse for security, and the 
pinnacled rocky wall of the Bastei, towering 650 feet 
above the surface of the stream. Shortly after crossing 
the Bohemian-Saxon frontier, and whilst still struggling 
through the sandstone defiles, the stream assumes a north- 
westerly direction, which on the whole it preserves right 
away to the North Sea. At Pirna the Elbe leaves behind 
it the stress and turmoil of the Saxon Switzerland, rolls 
through Dresden, with its noble river terraces, and ^ally, 
beyond Meissen, enters on its long journey across the 
North German plain, touching Torgau, Wittenberg, Magde- 
burg, Wittenberge, Hamburg, Harburg, and Altona on the 
way, and gathering into itself the waters of the Mulde and 
Biuile from the left, and those of the Schwarze Elstcr, 
Havel, and Elde from the right. Eight miles above 
Hamburg the stream divides into the Nordcr (or Hamburg) 
Elbe and the Siider (or Harburg) Elbe, which are linked 
together by several cross-channels, and embrace in their 
arms the large island of Wilhelmsburg and some smaller 
ones. But by the time the river reaches Blankencse, 
7 miles below Hamburg, all these anastomosing branches 
have btRfn reunited, and the Elbe, with a noble width of 
4 to 9 miles between bank and bank, travels on between 
the green marshes of Holstein and Hanover until it becomes 
merged’ in the North Sea off Cuxhaven. From Dresden 
to the sea the river has a total fall of only 123 feet, 
although die distance is about 430 miles. For the 75 
miles tetween Hamburg and the sea the fall is only 3^ 
feet. One consequence of this is that the bed of the river 
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ju^ below Hambiug is obstructed by a bar, and still lower 
dopm is choked with sandbanks, so that navigation is con- 
ned to a relatively narrow channel down the middle of 
me stream. But Hamburg has been unremitting in her 
• efforts to maintain a sufficient fairway, and now vessels 
drawing 26 feet are able to proceed right ufj to her wharves, 
the depth of water on the hox having been increased from 
14 feet in 1830 to 24^ feet in 1899. ^The tide advances 
as far as Geesthacht, a little more than 100 miles from the 
sea. The river is navigable as far as Melnik, that is, the 
confluence of the Moldau^ a distance of 525 miles, of 
which 67 are in Bohemia. Its total length is 725 miles, of 
which 190 miles are in Bohemia, 77 miles in the kingdom 
of Saxony, and 350 nules in Prussia, the remaining 108 
miles being in Hamburg and other states of Germany. 
The area of the drainage basin fi estimated at 56,000 
square miles. 

Since 1842, but more especially siuce 1871, iniprovementa liave 
been made in the navigability of the Elbe by all the states which 
border upon its banks. As a result of these labours, there is now 
in the Hohetnian portion of the river a minimum depth of 2 foot 
8 inches, whilst from the Bohemian frontier down to Magdeburg 
the minimum depth is 3 feet, and from Magdeburg to Hamburg, 
3 foot 10 inches. In 1806 and 1897 Prussia and Hiiftburg signed 
covenants whereby two channels are to be kept open to a depth of 
OK feet, a width of 656 feet, and a length of 550 yards between 
Bunthdus and Ortkatheii, just above the bifurcation of tbn Norder 
Klbeeand the Sudor rdbo. In 1860 the maximum burden of the 
vessels which were able to ply on the upper Elbe was 250 tons ; 
but in 1809 it was increased to 800 tons. The large towns 
through which the river flows have vied with one another in 
building harbours, providing shipping accommodation, and fur- 
nishiiig other facilities for the cflicient navigation of the Elbe. 
In this respect the greatest eirorts have naturally l)cen iiiacle by 
Hamburg (v.v.); but Magdeburg, Dre.sdGn, Meissen, Kiesa, 
Tetscheii, Aussig, and other places have all done their relative 
shares, Magdeburg, fur instance, provi<iiiig a eoimuercial harbour 
and a winter harbour. In spite, however, of all that has been 
tlone, the Elbe domains subject to serious inuudations at periodic 
intervals. Some of the worst floods whick liave been occasioned 
by this river have occiirred in the years 1774, 1799, 1815, 1830, 
1845, 1862, and 1800. 

The growth of the traflic up and down the Elbe during the last 
quarter of the 19th century will bo illustrated by the subjoined 
table, which shows the numlier of vessels, with their tonnage, 
which passed the river stations of Schaudau (near the Saxon- 
Bohemiaii frontier), the Plauer Schleuse (some 20 miles below 
Magdeburg), and Hamburg- Enteuwiirder~>(i.) the annual average 
for the years 1872>75, and (ii) for the year 1899. 



Up-Htreaiii. 

Down-atream. 

Vcaacls. 

Toiia. 

Voaaela. 

Tons, 

Schtndftu . 

Planer /1872-7fi 

Schleuse . \ 1 899 
Hamburg. /1872-76 
Eutenwarder \ 1899 

4,336 

8,489 

2,313 

5,149 

5,053 

24,480 

30,600 

3,045,600 

108,600 

1,223,100 

438,700 

6,607,000 

3,152 

7,795 

2,099 

5,269 

4,725 

26,706 

429,200 

4,509,500 

148,000 

1.739.600 
256,400 

6.174.600 


In addition to this, timber rafts with an annual average of 
154,500 tons of timber passed downwards through Schaudau, and 
34,400 tons through Hamburg, in the years 1872-76 ; the corre- 
sponding figures for 1899 being 284,100 tons through Scliandau 
and 23,600 tons through Hamburg. The value of the goods for- 
warded from Hamburg to the interior of Germany up the Elbe in 
the year 1899 was estimated at over 34} millions sterling, eciuivalent 
to about 20 per cent, of the entire exports from Hamburg. This 
vast amount of traffic is directed principally to Berlin, by moans 
of the Havel-Spree system of canals, to the Thuvingian states and 
the Prussian province of Saxony, to the kingdom of Saxony and 
Bohemia, and to the various riverine states and provinces of the 
lower and middle Elbe. The passenger traffic, which is in the 
hands of the Soebsisoh-Bohmisohe DampfschiflTahrtsgesellschaft, 
is limited to Bohemia and Saxony, steamers plying up and down 
the stream from Dresden to Melnik, occasionally continuing the 
journey up the Moldau to Prague, and down the river as far as 
Biesa, near the northern frontier of Saxony. The carrying trade 
and the towing of barges are conducted by several large navigation 
companies. 

In 1877->79, and again in 1888~95t some 100 miles of canal were 
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dug, 6 to 6} feet deep and of various widths, for the purpose of 
oonneoting the Elbe^ through the Havel and the Spree, with the 
system of the Oder. The most noteworthy of these connexions 
are the Elbe Canal (14} miles long), the Reek Canal (9} miles), 
the Riidesdorfor Qewosser (11} miles), the Rheiiisbergor Canal 
(11} miles), and the Saorow* Paretzer Canal (10 inihis), besides 
which the Spree has l)eeu canalized for a distance of 28 miles, 
and the Kibe for a distance of 70 miles. Since 1896 great iiujtrove- 
lueuts have been maile in the Moldau and the Bohemian Elbe, 
with the view of facilitating communication between Prague and 
the middle of Bohemia generally on the one hand, and the middle 
and lower reaches of the Elbe on the other. In the year iiameil 
a BtHicial foiiimission was appointed for the regulation of the 
Moldau and Elbe between Prague and Aussig, at a rust estimated 
at about £1,000,000, of whicl> sum two-thirds were to be borne by 
the Austrian empire and one-third by the kingdom of Bohemia. 
The regula1i<yu is being rflectotl hy the construction of locks uml 
movable damr, the latter so designed that in times of flood or 
frost they can bo dropped flat on the bottom of the river. ^Vhcn 
all Uicsi*. works are finished, the two rivers will have a mininjum 
depth over the distances indicated of 6^ feet, and will be able to 
aceominodato barges of 700 to 800 tons when fully laden. In 
1901 the Austrian Government laid before the Keichsrath a canal 
Bill, ^7ith proposals (1) for constructing a canal from the Danube 
(prol>ably near Linz) to the Moldau near BuclM'eis, a distance of 
80 miles, and for regulating the Moldau from Budweis down to 
Prague ; (2) for constructing a canal from the Danube to the 
Oder ; (3) for constructing a canal between tliis last, .starting at 
Prerau and ending at Pardubitz on tlio upi»tT Elbe, and for tlio 
canalization of the Elbe from Parduidtz to Melnik ; and (4) for 
making a navigable canal h) unite the Danube-Oder section with 
the basin of the Vistula and with tlio iiavigabli! portion of the 
Dniester. The total cost was estimated at £31,000,000, and the 
time the works would take at twenty years. In 1900 fjiihick was 
put into direct communicaiion with the Elbe at Luueubiirg by tbn 
opening of the Elbe-'l'riivo Canal, 42 miles in length, and con- 
structed at a cost of £1,177,700, of which the state, of Liibcck 
contributed £802,700, and the kingdom of PruH.sia £375,000. The 
canal lias been made 72 feet wide at the liottoin, 10r> to 126 feet 
wide at the top, has a minimum depth of 8} tcct, and is cquip]ied 
with seven locks, each 2ti2} feel long and 39} fet t wide. It is 
thus able to ai'comiuodatc vessels iqi to 800 tons burden ; and the 
pa.s8ago from Lubeck to Laueuburg oceupies 18 to 21 hours. In 
the first year of its being open (Juiie 1900 to ,Iuno 1901) a total of 
115,000 tons x>a.ssed tbrougli the canal. ^ A gigantic jiroject has 
also been jnit forward for providing crater coninmnii ation between 
the Rhine and the Kibe, and so with the Oder, through the 
heart of Germany. Some ])articularH of this schemo, wliich is 
known as tiie Midland Canal, are given in the article Canals. 
Aiiotlier canal has been projectid for connecting Kiel with the 
Elbe by means of a canal trained through the Pliiii Lakes. 

The Elbe is crossi'd by numerous bridge.s, as at Kimiggi-iitz, 
Pardubitz, Kolin, Leitmoritz, Totschen, Scliandau, Piriia, Dresden, 
Moisson, Torgau, Wittenberg, Rosslaii, Barby, Magdeburg, Hathc- 
now, Wittenberge, Ddmitz, Laueuburg, and Hamburg and Har- 
burg. At all these places there are railway bridges, and nearly all, 
but more 08))ecial]y those in Bohemia, Saxony, and the middle 
course of the river — these lost on the main lines lietween Berlin and 
the west and south-west of the empirc--pos.sess a gi’eater or less 
strategic value. At Leitmeritz there is an iron trellis bridge, 600 
yards long. Dresden has four bridges, three built in the 19th 
century, one of them serving also as a railway bridge, and the 
fourth early in the 18th century ; there is a fifth bridge at 
Loschwitz, about three niilc.s above the city. Meissen bos a now 
railway bridge, in addition to an old ixiad bridge. Magdeburg is one 
of thc'most inqKirtant railway centres in Northern Germany ; and 
the Elbe, besides being bridged — it divides theit*. into throe arms — 
several times for vehicular traflic, is also siianncd hy two fine rail- 
way bridges. At both Hamburg and Harburg, again, there are 
liandsome new railway bridges, the one (1868-73 and 1894) crossing 
the Northern Elbe, and the other (1900) the Southern Kibe ; and 
tlie former arm is also crossed by a fine triple-arched bridge (1888) 
for vehicular traffic. 

The river is well stocked with fish, both salt-w'ater and fresh- 
water species being found in its waters, and several varieties of 
fresh-water fish in its tributarios. The kinds of greatest ecoiioiiiic 
value are sturgeon, shad, salmon, lampreys, eels, pike, and whiting. 

In the days of the old German empire no fewer than thirty-five 
different toUs were levied between Melnik and Hamburg, to say 
nothing of the 8i»ecial dues and privileged exactions of various 
ripariaii owners and political authorities. After these had been 
de factOf though not dejure^ in abeyance during the |)eriod of the 
Napoleonic W'ars, a commission of the various Kibe 8tate.s met and 
draw up a scheme for their regulation, and the scheme, embodied 

^ See Der Bm des Mhe - Trave Canals md seine V orgeschichte, 
Liibcck, 1900. 
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in the Elbe Navigation Acta, came into force in 1822. By this a 
definite nnmber of tolls, at fixed rates, waa substituted for the 
often arbitrary tolls whicli had been exacted previously. Still 
further relief was afforded in 1644 and in 1850, on the latter 
occasion by the abolition of all tolls between Mehiik and the Saxop 
frontier. But the number of tolls was only reduced to one, levied 
at Wittenbcrge, in 18(18, about one year after Hanover was induced 
to give up the Stade or Brunsbiittel toll in return for a compensa* 
tion of 2,857,340 thalers. Finally, in 1870, 1,000,000 tlialers were 
{Slid to Mecklenburg and 85,000 thalers to Anhalt^ who thereupon 
abandoned all claims to lu\*v tolls upon the Elbe shipping, and 
thus navigation on the river became at last entirely free. 

The Elbe cannot rival the Rhine in the pictiir^ueness of the 
scenery it travels through, nor in the glamour which its romantic 
and legendary associations exercise over the imagination. 
mMioiyr, j|. possesses much to charm the eye in the deep 

glens of the Rioaengobirge, amid wlifch its sources spring, and in 
the bizarre rock-carving of the Saxon Switzerland. And it has 
been iudirocitly or directly associated with many stirring events in 
tlie history of the Qorman peoples. In its lower course, whatever 
is worthy of record clusters round the historical vicissitudes of 
Hainburg->~it8 early prominence as a missionary centre (Ansgar) 
and as a bulwark against Slav and marauding Northman, its 
commercial prosperity as a leading mombor of the Hanseatic 
League, and Us sutferings during the Napoleonic wars, especially at 
the hands of the ruthless Davofit. The bridge over the river at 
Dessau recalls the hot assaults of that ill-favoured eondoUiere Ernst 
von Mansfcld in April 1826, and his repulse by the crafty general- 
ship of Wallonstoin. But three years later this imperious leiSer 
was checked by the heroic resistance of the “Maiden*’ fortress of 
Magdebiii'g ; though two years later still she lost her reputation, 
amJ suffered unspeakaldo horrors at the hands of Tilly^ lawless 
and unlicensed aoldateaea. Mllhll)org, just outside the Saxon 
frontier, is tho p1a(;e whero Charles V. asserted his iiripeiial 
authority over the Protest^t elector of Saxony, John Frederick, 
tho Magnanimous or Unfortunate, in 1547. Dresden, Anssig, and 
Leftmoritz are all reminiscent of the fierce battles of the Hussite 
warn, and tho last-named of the Thirty Years’ War. But tho 
cltiof historical associations of the upper (t.r., the Saxon and 
Bobomian) Elbe arc those which belong to tho Seven Years* War 
and the struggle of the great Frcdcru'.k of Prussia against tho 
[Kiwor of Austna and her allies. At Pirna (and Liliensttnn) in 1766, 
he caught tho entire Saxon army in his fowler’s net, after driving 
Imck at Lobositz tho Austrian forces which were basteiiing to their 
assistance ; but only nine mouths later he lost his reputation for 
“invincibility” by his crushing defeat at Kolin, whore the great 
highway from Vienna to Drofxlon crosses tho Elbe. Not many 
miles distant, higher uj) the stream, another decisive battle was 
fought lietween the same national antagonists, but with a contrary 
result, on tlie memorable 3rd July 1866. 

See M. Buchheisteu, “ Dio Elbe n. der Hafen von Hambuig,” 
in MUteil. d. Oeog. Oesellsch, in Hamburg (1899), vol. xv. pp. 181- 
188; V. Kriis, “Dio kiinstlicbeii Wassorstrossen dcs deutseben 
Reiebs,” in Oeog, (1808), pi». 601-617 ; and (the official) 

Der Elhairom (1900). (j, t. Be.) 

Elberfeld, a town of Prussia, in the Hhine province, 
on tho river Wu])pur, 15 railas by rail oast from iJussel- 
dorf. Since 1874 several now and handsome quarters have 
been built to the south and west of the older |>art of tho 
town. A now town-hall was erected in 1899-1900. The 
more recent buildings include the Roman Catholic church 
of St Suitbert’s, tho Reformed church in tho cemetery, the 
royal engineering scliool, a hospital ; and there are monu- 
ments to Moltke, Bismarck (1897), and the Emperors 
William I. and Frederick III. There are, further, zoo- 
logical gardens, and deaf and dumb and lunatic asylums. 
A railway 9 miles in length, with 20 stations, on tho 
Langen mono-rail system, suspended on tho river Wuppe^r 
from Elberfeld to Barmen, has recently been opened. The 
industries are on a scale of great magnitude ; various iron 
and steel industries, jiaper, musical instruments, tobacco, 
and carpet manufacture, and brewing are imi)ortant. 
Population (1885), 109,218; (1900), 156,603, 

EllMUf.a town in the arrondissement of Bouon, de- 
partment of Seine Inf^rioure, France, 14 miles south-south- 
west of Rouen by rail. There is a large manufacture of 
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woollen goods, the raw material being i|nix)rted*cilefi]r 
from Argentina (average about. 4700 tons). Elbetm is 
also an important entrej^t for German wooLL There ma 
state school of manufactures for the training of praetii^ 
managers and foremen. Port traffic on the Seine (1898). 
58,663 tons. Population (1901), 19,090. 

Elbinffp a town of Prussia, province of Welt Prussia. 
49 miles oast-souttf-east from Danzig by rail and 5 imlea 
from the Fxiaches Haff. The town-hall (1894) contains 
the historical museum. The Marienkirche (16th and 16tli 
centuries) was restored in 1887. There is a monument of 
the war of 1870-71 (1887). Elbinif is a place of rapidly 
growing industry, the principal branches being iron ship- 
Wlding (one firm alone employ!^ more than 3000 han^ 
and doing work for^ihe Imi)crial navy) and other iron 
industries, and cigar manufacture. There is a large trade 
in agricultural produce. Population (1900), 52,298^ 

Elbingr-Oberland Canal, in the Prussian 
provinces of East and West Prussia, conneo|^g Lake 
Drausen, and consequently the port of Elbin^ iHth Lakes 
Qeserich yjd Drewenz to the south — ^total distance, .110 
miles. ^The width is 52^ feet, the depth 4{ feet; and 
the canal, which was made in 1846-60, cost £225,000.^ 
It consists of four inclined planes connected by three' 
stretches of canal and shut off by live sluices,, the altitude 
of the two lakes and their feeders being 338 feet ibove 
sca-level, and the altitude of Lake Drausen only 5^ feet. 
Boats are drawn up the inclined planes on waggons, which 
are hauled up by machinery. 

Elehe, a town and railway station of Spain, in the 
province of Alicante, on the river Vinala[)Q. It has 
grown in importance, and there are now moiH& than a 
million palm trees in the district, and 22,500 tons of dates 
are ex})orted every year. Manufactures of oil, flour, soap, 
leather, alcohol, and esparto - grass rugs aro prosperous 
industries. Population (1887), 23,847 ; (1897), 28,030. 

EldUAyen, Jos6 do, 1st Marquis del Pazo dx 
LA Merced (1823-1898), Spanish politician, was born in 
Madrid, 22nd June 1823. He was ^ucated in the capital, 
took the degree of civil engineer, and as such directed; im- 
portant works in Asturias and Galicia, entered the Cortes 
in 1856 as deputy for Vigo, and sat in all the parliaments 
until 1867 as member of tho Union Liberal with Marshal. 
O’Donnell. He attacked the MiraBoros cabinet in 1864, 
and became under-secretary of the Home Office .when 
Canovas was minister in 1865. He w^as made a councillor 
of state in 1866, and in 1868 assisted other members of 
the Union Liberal in preparing the revolution. In tlie 
Cortes of 1872 ho took much part in financial debates. 
He accepted office as a meml)or of the last Sogasta cabinet 
under King Amadeus. On the proclamation pCthe republic 
Elduayen very earnestly co-operated in the Alphonsist |Con- 
spiracy, and endeavoured to induce the military and poli- 
ticians to work together. He went abroad* to meet and 
accompany the prince after the of Marshal 

Cam()os, landed with him at Valencia, was made g^emor 
of Madrid, a marquis, grand cross of Charles III., and 
Minister for the Colonies in 1878. He accepted the port- 
folio of Foreign Affairs in the Canovas cabinet from 1683 
to 1885, and was made a life senator. always prided 
himself on having been one of the five members of the 
Cortes of 1870 who voted for Alphonso XII. when that 
parliament elected Amadeus of Savoy. He died at Madrid, 
24th June 1898. 
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